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Extended abstract

Introduction

Camelina (Camelina sativa L.) is an annual, self-pollinating, allohexaploid and with diploidization inheritance
belonging to the Brassicaceae family, showing significant similarities to the model plant, Arabidopsis thaliana.
As an important oil crop, Camelina exhibits robust tolerance to various environmental stresses. WRKY
transcription factors serve as crucial gene regulators involved in regulating biological processes and stress
responses in plants. Characterized by the presence of a conserved functional domain comprising 60 amino acids
(WRKYGQK motif), WRKY gene family members play key roles in numerous developmental and physiological
processes, including embryogenesis, seed coat development, trichome development, anthocyanin biosynthesis,
and as well as hormone signaling. Moreover, many WRKY genes are crucial players in mediating camelina
responses to different stresses such as H202, UV radiation, drought, cold, heat, and salinity. Despite their
importance, our knowledge regarding the WRKY gene family roles in Camelina remains limited. In this study, we
conducted a comprehensive genome-wide in silico analysis to identify and characterize the WRKY genes in
Camelina genome, aiming to pinpoint candidate WRKY genes associated with drought stress responses.

Materials and methods

In order to identify the WRKY gene family members within the Camelina genome, a consensus sequence was
constructed from the conserved WRKY domain found in various plant species. This consensus sequence was then
aligned against the Camelina plant genome using tBLASTn algorithm. Among the sequences obtained from
tBLASTn algorithm, sequences exhibiting the WRKY conserved domain were kept and assigned as WRKY genes.
The chromosomal position, chromosomal distribution, ORF length, protein length, conserved functional domains
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and conserved motifs were identified for identified WRKY genes. Phylogenetic analysis was performed using
MEGA v7.0 software. To identify WRKY genes potentially involved in drought stress response in Camelina, a
comparative analysis was performed by aligning selected WRKY genes with WRKY genes from Arabidopsis. To
assess the expression response of camelina WRKY gene family to drought stress, two double haploid lines drought
tolerant (DH91) and drought sensitive (DH101) were used. Drought stress was applied at the 6-8 leaves stage using
interrupting irrigation method. After 7-8 days of drought stress, the leaves of both sensitive and tolerant lines were
harvested. The harvested tissues were immediately frozen in liquid nitrogen and transferred to a -80°C freezer.
The drought stress experiment was designed as a factorial completely randomized design with three replications.
The quantity and quality of the extracted RNA was assessed using nanodrop and agarose gel electrophoresis,
respectively. Genomic DNA contamination was removed using DNase I enzyme treatment. The cDNA synthesis
was performed from RNA samples using NEB kit. Primers were designed by Primer v6.0 software. The optimal
annealing temperature of the designed primers was determined using gradient PCR. The expression pattern of
WRKY genes in response to drought stress was investigated using qRT-PCR. Analysis of qRT-PCR data was done
by Microsoft Excel software.

Results and discussion

The results of the gene expression analysis showed that both genes had high expression in drought stress conditions
in tolerant line in comparison to normal conditions, whereas no significant expression was found in drought
sensitive line. The findings of the present study offer valuable insights for evolutionary investigations and enhance
our understanding of the functional roles of the WRKY gene family in Camelina, thereby laying a foundation for
future research endeavors in this field.

Conclusions

Environmental stresses are one of the most important factors limiting growth and production of plants. To cope
with stress condition, plants have developed numerous adoptive strategies which include regulatory mechanism.
Transcription factors play a central and important role in regulatory mechanism in plants. In the present study 214
members of the WRKY gene family were identified and characterized in the genome of camelina plant.
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Figure 1. The distribution of the WRKY gene family members on Camelina plant chromosomes.
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Figure 2. Distribution of 214 WRKY genes on 20 chromosomes of Camelina plant. Loci involved in drought
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Fig 3. Length range of protein sequences of WRKY gene family members in Camelina plant.
The numbers on the columns indicate the number of WRKY proteins in each length range.
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Figure 6. Csa07g035970 gene expression pattern under drought stress conditions in two sensitive (DH101) and
tolerant (DH91) lines of Camelina plant. **: Significant difference at the 0.01, ns: Non-significant.
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Figure 7. Csal1g065620 gene expression pattern under drought stress conditions in two sensitive (DH101) and
tolerant (DH91) lines of Camelina plant.
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