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Abstract

Small non-coding RNAs known as microRNAs are essential for responding to biotic and
abiotic stresses. A few microRNAs that exhibited varied expressions in the face of
drought stress are miR393, miR159, miR169, and miR319. This study examined how
these four microRNAs helped petunia deal with drought stress. A 50% drought stress was
applied to the petunia plants in the 4 to 6-leave stage, and RNA was isolated from both
stressed and control plants. The expression level of microRNAs was examined using the
qRT-PCR method under two conditions: control and stress. The data obtained indicated
that the expression level of miR319 remained unchanged, while miR393 showed a
decrease in expression, and miR169 and miR159 showed increases of 4 and 6.5-fold,
respectively.
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Introduction

The world is getting warmer, there is less rainfall, and other factors have changed the weather,
making it riskier for plants to grow and thrive. It is anticipated that drought will become a
more pressing issue in the ensuing decades. Drought is a significant issue that impacts the
physiological, biochemical, and molecular processes of plants. In addition to negatively
affecting stomatal motions, nutrient absorption, and the synthesis of photosynthetic
chemicals, this stress negatively impacts the plant's metabolism and ultimately results in a
drop in yield. Like other plant activities, a plant's reaction to stress depends on the proper
control of gene expression, which is accomplished by a variety of processes. The alteration
of gene expression by post-transcriptional regulation at various developmental stages is one
of the most significant of them. Sometimes the activity of short RNAs or microRNAs changes
the expression of a gene. These small RNAs play a crucial role in the body's reaction to biotic
and abiotic stresses. Certain miRNAs are overexpressed or reduced in response to
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environmental stresses to help plants deal with the stress. Among the microRNAs that
exhibited varied expressions under drought stress are miR393, miR159, miR169, and
miR319. Petunia hybrida, the scientific name for this plant, belongs to the Solanaceae family,
which is commonly utilized to create greenery in urban areas. Because drought stress is one
of the most significant abiotic stresses and green space is essential to human existence, this
study intends to explore the function of microRNAs 159, 319, 169, and 393 in response to
drought stress in petunia.

Materials and methods

An Iranian cultivar of petunia hybrida was employed in this experiment. Three
generations of the same seeds were self-pollinated. After being sanitized in a 1.5% sodium
hypochlorite solution, the petunia plant's seeds were cleaned with sterile distilled water.
The seeds were cultured on a culture tray with cleaned peat moss following disinfection.
It was moved to the culture chamber, which had a temperature of 25 °C, 16 h of light, and
8 h of darkness. The plant grew to the stage of 4-6 leaves about 4-6 weeks after planting.
Based on the Field Capacity (FC), a 50% stress treatment was applied during this stage
for 48 h. To extract total RNA, leaf tissue samples from the stressed plant and the control
plant were collected independently. For both the control and stressed samples, total RNA
extraction was carried out using the RiboEx RNA extraction solution according to the
manufacturer's instructions. The methods of Varkoni et al. (2007) and Chen et al. (2005)
were used to develop primers. Following primer design, cDNA was produced using
Addbio's reverse transcription enzyme and stem-loop PCR. Then, using BioRad
equipment, the real-time SYBER Green PCR method was used to examine the expression
level of microRNAs under 50% drought stress and in two standard circumstances. Using
the CYP gene as an internal control gene and the specific primers for each microRNA,
the PCR reaction was carried out using the prepared cDNAs as templates. Using the 2°
AACT method, the quantitative expression values of genes were determined. Catalase
enzyme activity was also tested. Analysis of variance was performed using JMP statistical
software version 8 and the mean of treatments was compared using LSD test at the level
of 5%.

Results and discussion

After extracting the RNA from two samples under both stress and control, an agarose gel
and spectrophotometry tests revealed that the isolated RNA was of good quality.
Consequently, it was evident that the two bands, which corresponded to the 28s and 18s
ribosomal RNA, were sharp. Additionally, the extracted samples' absorption numbers at
the 280/260 wavelength ranged from 1.85-2, demonstrating the high quality of the
extracted RNAs. The isolated RNAs were converted into cDNA. PCR was used to
confirm the synthesized cDNAs. Next, they underwent qRT-PCR analysis using primers
that were specifically created for them. According to the study's findings, the expression
level of microRNA 319 is 50% lower during drought stress than it is under normal
condition, essentially remaining the same. Reduced expression of microRNA 393 was
observed during drought stress. On the other hand, when the petunia plant is stressed by
drought, the expression levels of microRNAs 169 and 159 have increased. Following a
48 h 50% drought stress treatment, the petunia plant had a nearly 4-fold rise in microRNA
169 expression and a 6.5-fold increase in microRNA 159 expression. The obtained data
indicated that, of the four microRNAs discussed, miR159 has the highest level of
expression, compared to the control state. These findings support the critical and
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significant role of miR159 in the petunia plant during drought stress.

Conclusion

This study's findings demonstrated that elevating microRNA159 expression in petunia
plants improves the plant's resistance to drought stress. The impact that this miR has on
the MYB101 and MYB33 proteins is what causes this elevated tolerance. MYBs involved
in cell division, morphological regulation, disease resistance, stress response, and the
secondary biosynthesis pathway. They most likely fulfill their function in response to
stresses including cold, salinity, and drought by altering the hormones auxin and abscisic
acid.
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