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N®-methyladenosine (m°®A)
RNA modification as a
metabolic switch between
plant cell survival and death
in leaf senescence
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Magdalena Arasimowicz-Jelonek? Umesh Kumar Tanwar?,
Julia Maciorowska®' and Ewa Sobieszczuk-Nowicka™

‘Department of Plant Physiology, Faculty of Biology, Adam Mickiewicz University in Poznan,
Uniwersytetu Poznariskiego 6, Poznan, Poland, 2Department of Plant Ecophysiology, Faculty of
Biology, Adam Mickiewicz University in Poznan, Uniwersytetu Poznarskiego 6, Poznan, Poland

Crop losses caused by climate change and various (a)biotic stressors negatively
affect agriculture and crop production. Therefore, it is vital to develop a proper
understanding of the complex response(s) to (a)biotic stresses and delineate
them for each crop plant as a means to enable translational research. In plants,
the improvement of crop quality by m®A editing is believed to be a promising
strategy. As a reaction to environmental changes, m®A modification showed a
high degree of sensitivity and complexity. We investigated differences in gene
medleys between dark-induced leaf senescence (DILS) and developmental leaf
senescence in barley, including inter alia RNA modifications active in DILS. The
identified upregulated genes in DILS include RNA methyltransferases of
different RNA types, embracing enzymes modifying mRNA, tRNA, and rRNA.
We have defined a decisive moment in the DILS model which determines the
point of no return, but the mechanism of its control is yet to be uncovered. This
indicates the possibility of an unknown additional switch between cell survival
and cell death. Discoveries of m®A RNA modification changes in certain RNA
species in different stages of leaf senescence may uncover the role of such
modifications in metabolic reprogramming. Nonetheless, there is no such data
about the process of leaf senescence in plants. In this scope, the prospect of
finding connections between the process of senescence and m®A modification
of RNA in plants seems to be compelling.
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1 Introduction

For the past 20 years, scientists have been building up a
wealth of research that shows the ubiquity of both natural and
artificially produced epigenetic variability, as well as how it can
affect phenotypes (agronomic features) and significantly
improve crops. One example is epitranscriptomics, defined as
posttranscriptional modifications of RNA bases that alter gene
expression without modifying the RNA sequence and regulate
the stability and transport of the RNA.

N6—methyladenosine (mCA) is the most frequently occurring
and conserved internal modification of eukaryotic RNA
(Figure 1). Furthermore, this modification is dynamic and
reversible; hence, it has been proposed to be a key regulator for
numerous physiological aspects of living organisms, among others
growth, development, and response to stress (Zaccara et al., 2019;
Shao et al,, 2021; Zhou et al., 2022). Lately, several studies have
reported that modification of m®A RNA is a key regulatory agent
in aging and cell senescence in animals (Sun et al,, 2021; Wu et al,
2022). Nonetheless, similar research has not been done on plants

10.3389/fpls.2022.1064131

to date. Therefore, epigenetic control of the level of senescence-
inducing signals associated with the overall environmental cues
and the developmental program is possible.

When there is an instant need for a group of proteins to be
expressed, ranging from tens to thousands, epigenetic modifications
may enable a rapid response to signaling and stimuli. The regulation
of gene expression by the genetic and epigenetic modifications,
which may have heritable and nonheritable effects, may help the
crop survive and/or improve. We must therefore expand our
understanding of the fundamental molecular mechanisms
underlying the epigenetic regulators in crops that control
stress-induced senescence. A tool for further exploitation in
the direction of sustainable agriculture may be provided by
understanding the mechanism of epigenetic regulators and
their regulatory networks in this process in crops. Finding
the epigenetic regulatory aspects of senescence in crops may
present a possible tool for increasing the quality and
production of the crop as senescence occurs as an ordered
process to demolish the vegetative tissues and divert nutrients
to metabolic pathways for reproductive success.
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FIGURE 1

m®A mRNA modifications. (A) Regulation of mRNA m®A modification in plants through the action of a network of m°®A writers
(methyltransferase), erasers (demethylase), and reader proteins. The m®A writer complex consists of the proteins MTA, MTB, FIP37, VIRILIZER,
and HAKAI. The m®A modifications can be removed by ALKBH2, ALKBH9B, and ALKBH10B proteins within the nucleus. The ECT2/3/4 and
CPSF30 proteins serve as m°A readers that bind specifically to m°A sites and mediate distinct functions. The expression of subunit MTA (pink)
was shown to be upregulated during DILS previously (Sobieszczuk- Nowicka et al., 2018). (B) Typical m®A distribution in regions of an mRNA
and its readout affects mRNA fates, including trafficking, stability, decay, translation, and localization. Based on: Zheng et al., 2020; Sokpor et al.,

2021; modified.
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This perspective article synthesizes the knowledge in the scope
of epigenetic regulation of induced leaf senescence based on the
modification of m®A RNA, as well as discusses the likelihood of
applying this knowledge to enhance crop quality. In the article, the
question is raised whether the m®A RNA modification changes in
certain RNA species in different stages of leaf senescence may
uncover the role of such modifications in the metabolic
reprogramming of leaf cells between strategies of cell survival and
cell death. We have defined a decisive moment in the dark-induced
leaf senescence model (DILS) (Sobieszczuk-Nowicka et al., 2018)
which determines the point of no return, but the mechanism of its
control is unknown. It was revealed that in the barley crop model
for early and late events of DILS there are differences in RNA
modifications active in DILS in comparison with developmental leaf
senescence. This hints at the possibility of a future discovery of an
epigenetic-based switch between the survival and death of cells.

2 Senescence as a developmental
stage that fosters phenotypic
plasticity so that organisms can
adapt to their environment under
certain conditions

As per the current state of knowledge, senescence is a
developmental stage that: (i) is an event of transient
differentiation after growth; (ii) might or might not be followed
by death; and (iii) is wholly dependent on the viability of cells and
a particular gene expression (Thomas, 2013). Senescence in plants
is a highly controlled and dynamic process that necessitates a
global metabolic reprogramming effort aimed at organized
resource breakdown and mobilization. It is a fundamental
component of plant growth, crucial for maximizing resource use
and encouraging phenotypic plasticity so that plants can adapt to
their environment under specific conditions (Paluch-Lubawa
et al., 2021 and references therein).

Plants’ growth is greatly supported by leaves, which are the
best organs for using light energy and producing additional
photosynthates with simultaneous minimization of total
anabolic cost. When under stress, it may be advantageous for
the plant if a leaf that is not photosynthetically active passes
through senescence and makes its resources available to other
organs. Senescence induction needs to be tightly managed in
order to prevent activation that only occurs under short-term
adverse situations. Light is essential for controlling the
senescence of leaves, which is consistent with the significance
of leaves in photosynthesis. Many plant species experience fast
senescence as a result of light deprivation, especially when the
plant is only partially impacted (reviewed by Liebsch and
Keech, 2016).

Senescence brought on by darkness has become a reliable
experimental model for research on the development of leaf
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senescence (Sobieszczuk-Nowicka et al., 2018). The study of leaf
senescence is complicated by the absence of coordinated cell
growth within a single leaf. As a result, induced senescence, like
senescence brought on by darkness and controlling a
synchronous process, has become relevant. Additionally, it
removes deceptive characteristics associated with developing
leaf senescence (DLS), such as shooting or flowering (reviewed
by Paluch-Lubawa et al., 2021).

Arabidopsis is a very appealing model for the discovery and
functional investigation of genes regulated by senescence due to
the availability of its genomic resources (Buchanan-Wollaston
et al, 2003; Breeze et al., 2011). Nonetheless, removing
developing flowers and pods significantly lengthens the life of
leaves in many plants, such as barley, whereas in Arabidopsis,
male-sterile mutants or plants from which developing shoots
have been removed do not prolong the life of leaves
(Zimmermann et al., 2006). Research has found that the
senescence process of Arabidopsis differs further from that of
monocotyledonous plants. Cereal senescence is mostly
controlled at the single-leaf level. Older leaf nutrients are
remobilized for younger leaves, and then for the flag leaf,
providing the grain with the nutrition it needs to grow. Cereal
leaves have a meristem base, an older cell population at the leaf
tip, and a concentration of younger cells at the leaf base. It is
easier to distinguish the development of senescence due to the
arrangement of the cells (Gregersen et al., 2008). These clear
differences make it necessary to use cereal leaves as an additional
model to the Arabidopsis for studies of senescence in cereal.

3 Understanding induced
senescence and its economic
importance; m°A RNA modification
as a new player in the scope of
regulators of gene expression

Understanding induced senescence is crucial for the
economy since it can significantly reduce crop losses and limit
the shelf life after harvest. Our knowledge of leaf senescence and
its fundamental molecular regulation has advanced significantly
in the last few decades. The senescence window concept, a
theoretical model, explains how the ability to enter senescence
is defined during leaf development, and how the length of
senescence is governed by a combination of internal and
external factors along with age (Jing et al., 2003). By
emphasizing the many developmental stages, it will be feasible
to use more targeted tactics to manage senescence.

It has been reported that active modifications of DNA and
RNA commonly occur during DILS (but not DLS) events
(Sobieszczuk-Nowicka et al., 2018). It is not unanticipated that
epigenetic regulation is seemingly involved in senescence-related
processes, because mechanisms such as methylation of DNA,
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rearrangement of ATP-dependent nucleosomes, and
modification of post-translational histone have been proven to
have key roles in regulating gene expression in stress resistance
(reviewed by Chang et al., 2020), as well as plant growth and
development (reviewed by Sun et al, 2021). The epigenetic
mechanisms mentioned above are intertwined and often
mutually dependent and they result in changes in chromatin
status, switching from actively transcribed euchromatin to
transcriptionally inactive heterochromatin and oppositely.
Such a regulation level allows quick responses to stimuli when
the expression of a gene group (ranging from tens to thousands)
needs to be adjusted rapidly (Eriksson et al., 2020).

In the field of gene expression regulators, specifically RNA
chemical changes, new players have recently surfaced. RNA
modifications were first discussed in the 1950s (Davis & Allen,
1957; Cohn, 1959), but recently have they attracted more
attention from researchers. This led to the “static” view of
RNA’s involvement in cells being questioned (Gilbert, 1986).
Currently, all living organisms have been found to have over 170
post-transcriptional RNA modifications (Williams et al., 2019),
and they are stored in a number of databases, including the
MODOMICS database. Since RNA modifications are one of the
most evolutionary constant characteristics of RNAs (Li and
Mason, 2014), they reveal a novel, complex layer of biological
regulation called the epitranscriptome (Saletore et al., 2013).

In general, RNA modifications have been divided into
reversible and non-reversible. The first group consists of well-
characterized phenomena such as RNA editing and
pseudouridylation (Meier et al., 2016; Romano et al., 2018),
whereas the recent focus has been on reversible modifications
including methylations of cytosine and adenosine (Romano
et al, 2018). As it has been shown, RNA methylation affects
several biological processes e.g. RNA stability and mRNA
translation (Chmielowska-Bak et al., 2019; Wang et al., 2022).
One of them, NG—methyladenosine, is thought to be the most
prevalent, reversible epitranscriptomic mark, functionally active
in both animal and plant RNAs. It occurs when a methyl group
is attached to the nitrogen-containing base at the sixth position
of the adenine residue of RNA (Figure 1) (Batista et al., 2014;
Shen et al,, 2021). Current research reveals that one of the major
processes in RNA post-transcriptional regulation, the m°A
modification, controls RNA fate (Guo et al., 2022; Kumar and
Mohapatra, 2021; Yin et al., 2022).

The dynamic interplay between RNA methyltransferases called
‘writers’ and RNA demethylase ‘erasers’” determine the effects and
abundance of m°A on RNAs (Yu et al., 2021) (Figure 1). The third
protein group, designed as ‘readers’, takes part in the recognition
and processing of methylated RNAs (Meyer & Jaffrey, 2014). In
animals, genes encoding mCA writer, reader, and eraser proteins
(Yang et al., 2018) have been identified and shown to be vital for
normal development, as well as adaptations to several
environmental stresses (reviewed by Meyer & Jaffrey, 2014;
Miryeganeh, 2021). Components of m°A modification have been
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present within the plant's common ancestor since early plant
evolution, and the protein domains associated with each of these
components were highly conserved in pteridophytes, angiosperms,
and algae (Dominissini et al., 2016). Besides the messenger RNAs
(mRNAs), transfer RNAs (tRNAs), ribosomal RNAs (rRNAs),
small non-coding RNAs, and long non-coding RNAs (IncRNAs)
can be modified by m®A. These modifications regulate several
angles of RNA processing, i.a. stability, alternative splicing,
translation, export, and maturation of miRNA (Meyer et al,
2015; Yu et al, 2021). Comprehensive research on plants has
shown that m®A modification is significant for meristem function
(perhaps particularly for the differentiation step of stem cells),
maintenance of circadian and seasonal plant rhythms, and late
flowering (Sun et al, 2022a; Wang et al, 2021). Mutant plants
lacking the genes coding for ‘writers’ of m®A modification are
characterized by abnormal organ definition, loss of apical
dominance, slower growth, and an increased number of trichome
branches (Razicka et al,, 2017; Arribas-Hernandez et al., 2018).
Additionally, the role of m°A in the selective stabilization of
mRNAs in salt and osmotic stress has been reported for
Arabidopsis (Anderson et al, 2018; Arribas-Hernandez et al.,
2018; Hu et al,, 2021). Even with the recent progress in the field,
the identity and function of most writers, readers, and erasers in
plants are just beginning to be explored.

4 Discussion: Modification of m°®A
RNA and induced-senescence of
barley leaf

We must further our understanding of the epigenetic
regulators in crops during senescence brought on by stress and
their basic molecular mechanism. Investigating Arabidopsis plants
made it possible to present a theoretical model about how the
potential to senesce is formed during leaf development and
possibly how internal and external factors coincide with age to
define the timing of senescence (Jing et al., 2003). Nonetheless,
such a model seems not to be suitable to describe the complexity
of senescence in all plant species. Among cereals, barley (Hordeum
vulgare) is a model organism both genetically and genomically: it
is characterized by a high degree of natural variation and by the
adaptability to numerous different cultivation environments. Its
simple diploid genome has already been sequenced (Beier et al,
2017) and the self-pollinating mating system, along with the
availability of genetic and genomic resources, is the reason this
plant is a reference model. Additionally, barley is one of the major
and important crops because it ranks fourth among grain cereals
(Gramineae species) following maize, wheat, and rice when it
comes to global production (Giraldo et al., 2019). The volume of
global production for the barley was estimated at 159.74 million
metric tons in the 2020/2021 crop year (https://www.statista.com).
As a result, barley stands out from other crop plants because of its
crucial role in both agriculture and science. Advances in both
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aspects create a positive feedback loop, which allows the barley to
take a leading role in meeting the great challenges of climate
change, as well as the growth of the human population.

The research has shown the possibility of the existence of
complex senescence regulatory mechanisms including RNA
modifications (Sobieszczuk-Nowicka et al., 2018); therefore,
investigation of the epigenetic mechanisms participating in leaf
senescence is an important research topic. As has already been
mentioned the role of m°A modifications in the aging of animal
models as well as cell senescence has been previously reported
(Castro-Hernandez et al,, 2022; Sun et al, 2022b). Recent findings
about m°A modification in the process of aging include the
participation of this modification in cell senescence, inflammation,
autophagy, DNA damage, oxidative stress, neurodegenerative
diseases, tumors, diabetes, and cardiovascular diseases. Shafik et al.
reported dynamic changes in m°A modification sites with increasing
age in the brains of mice and humans (Shafik et al, 2021). It is
postulated that dynamic and reversible m°A modification may bring
about a new target for anti-aging therapies. Nonetheless, there is no
such data about the process of leaf senescence in plants. In this scope,
the prospect of finding connections between the process of senescence
and m°A modification of RNA in plants seems to be compelling.

Methylomes of differentially expressed genes during
senescence in barley leaves is an interesting yet undiscovered
field to research. Recent studies done on barley roots under
cadmium stress involving transcriptome-wide m®A methylation
profiles have shown a strong correlation between the m°A
methylomes and transcriptome profiles induced by Cd stress
(Su et al,, 2022). Further, m°A transcriptome-wide analyses of
wheat plants (Triticum aestivum) have shown that genes
connected to plant defense are characterized by significant
changes in their m6A transcript level during the response to
the wheat yellow mosaic virus (WYMYV) (Zhang et al., 2021; Yue
et al., 2022). In contrast to a prior study (Zhou et al., 2019) the
novel results demonstrated a positive association between m°A
modification and mRNA abundance during the expansion of
tomato fruits (Hu et al, 2022a). Moreover, recent findings
demonstrate a vital function of mRNA methylation in
Arabidopsis’s response to salt stress and reveal a close
relationship between m°A methylation, 3’-UTR length, and
mRNA stability in plant stress adaption (Hu et al., 2021).

A database-supported approach can greatly aid the course of
research. Mammalian RNA modifications are accessible in many
databases (MethylTranscriptome DataBase, RMBase, m°A
2Target, MeTDiff), in contrast with plant RNA modifications,
which can be found only in one database: PRMdb (Ma et al.,
2020). The gathered data are based on the analysis of thousands
of RNA-seq, degradome-seq, and small RNA-seq data from a
broad range of plant species with the use of the tool HAMR
(high-throughput analysis of modified ribonucleotide). In the
case of barley, this database describes only 10 modifications of
tRNA and 10 modifications of mRNA, and there is no mention
of m®A among them, indicating an incomplete data set, so far.
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Furthermore, numerous unique bioinformatic tools, such mCa
boost and DeepPromise, have been created to look for and
identify the RRACH motif surrounding m6A methylation sites
in mammals, while crop species have only one weakly supervised
model: m®A-Maize, for computational identification of mCA-
containing regions in plants, based on high-throughput
sequencing analysis and results (Liang et al., 2022).

In consideration of the fact that RNA modification m°A was
shown to be deposited onto chromatin-associated regulatory
RNA (carRNA), including RNA transcribed from transposable
elements (repeat RNA) (Romano et al, 2018), the barley
genome, consisting of 80% of repetitive elements, presents
huge potential for manipulation. Mechanisms that show the
involvement of repeat RNA in chromatin remodeling and gene
transcription have been recorded in mammals (Trigiante et al.,
2021). Also, m®A was shown to stimulate the degradation of a
subset of repeat RNA species through nuclear exosome-
targeting-mediated nuclear degradation (Liu et al., 2020).

Innovatory research was performed by Yu (2021), involving
human FTO - an enzyme mediating RNA m°A demethylation
and originally identified as a fat mass- and obesity-associated
protein (Frayling et al., 2007) - which was introduced to the
genomes of rice and potato. In greenhouse conditions, rice with
transgenic FTO expression increased grain production by nearly
300%. Transgenic expression of FTO in rice and potato during
field tests increased yield and biomass by about 50%. FTO has no
effect on mature cell size, cell proliferation, shoot meristem, root
diameter, plant height, or ploidy. However, it does stimulate the
production of tiller buds and root meristem cell proliferation, as
well as photosynthetic performance and tolerance to drought
(Yu et al, 2021). According to the scientists, modifying plant
RNA m°A methylation is a promising method for significantly
enhancing plant growth and agricultural productivity.

Senescing cells must retain their ability to maintain
homeostasis at each stage, which is why the effectiveness of the
senescence process’ regulation is a sign of the vitality of the
senescing cells. We have defined a decisive moment in the DILS
model (Sobieszczuk-Nowicka et al., 2018) which determines the
point of no return, but the mechanism of its control is yet to be
uncovered. This indicates the possibility of an unknown
additional switch between cell survival and cell death.
Discoveries of m®A RNA modification changes in certain RNA
species in different stages of leaf senescence may uncover the role
of such modifications in the metabolic reprogramming of leaf
cells between strategies of cell survival and cell death.

The consequence and abundance of m°A modification are
thought to be caused by a dynamic interplay between RNA
methyltransferases, RNA demethylases, and proteins interacting
with modified RNA (Sun et al, 2021). Recent research has
demonstrated that the activity of ‘writers’, ‘readers’, and
‘erasers’ is vital for plant growth and abiotic stress responses
(Hu et al., 2019; Reichel et al., 2019) even though our
understanding of the roles of such factors in plants is far
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behind that for their animal counterparts. Only recently,
putative RNA m 6A reader- SIYTHI1 has been shown to be
involved in regulating multiple physiological processes in
tomato, including seed germination, biosynthesis of gibberellin
and seedling root formation (Yin et al., 2022).

It has been shown (Sobieszczuk-Nowicka et al., 2018) that
the specific gene expression changes for a group of ‘writers’ in
response to senescence induced by darkness. This information
may suggest the regulatory role of ‘writers’, ‘readers’, and
‘erasers’ in controlling senescence processes by affecting the
ratio of modification of m6A RNA. Similar upregulation of
several ‘writers’ genes has been already observed during salt
stress in Arabidopsis (Hu et al., 2021), while drought stress and
cucumber green mottle mosaic virus (CGMMYV) infection
induced expression of m6A erasers in sea buckthorn and
watermelon, respectively (He et al., 2021; Zhang et al., 2021).

The gene expression microarrays of barley plants exposed to
dark induced senescence (Sobieszczuk-Nowicka et al., 2018)
have been screened and these data identify a group of genes
involved in RNA methylation processes. We focused on genes
involved in RNA methylation (RNA methyltransferases,
‘writers’). Table 1 shows six RNA methyltransferases from the
group of the selected genes with their isoforms, specifically
upregulated in reaction to DILS (but not developmental
senescence, DLS). The identified upregulated genes include
RNA methyltransferases of different RNA types, namely,

10.3389/fpls.2022.1064131

enzymes modifying mRNA, tRNA, and rRNA (Table 1).
Among them, the level of the subunit of the ‘writer’ complex,
encoded by the HORVU.MOREX.r3.6HG0603200.1 gene was
also significantly elevated during DILS. Although the direct
effect of DILS on m6A RNA status is not clarified yet, the
stress- related upregulation of ‘writers” genes has been previously
shown to increase the global m6A level, inducing m6A
deposition in the 5- and 3’- UTRs (Hu et al,, 2021). As m6A
located in the 3’-UTR region and near to the stop codon are
involved in regulating transcript stability and transcriptome
integrity (2021; Pontier et al., 2019; Zhou et al., 2019; Hou
et al,, 2021), as well as m6A presence in the 5- UTR effects
translation (Hou et al., 2022; Hu et al, 2022b), m6A RNA
modifications are the plausible mechanism to regulate the fate
and function of senescence- induced RNAs. This discovery
implies the possibility of complex regulatory events in the
DILS process in terms of m°A RNA modifications.
Additionally, it suggests the importance of studying RNA
methylation on different RNA species during senescence
in plants.

5 Conclusions

Agriculture and crop production are significantly impacted
by crop losses brought on by climate change and other abiotic

TABLE 1 RNA methyltransferases (‘writers’) genes shown to be selectively upregulated in response to dark-induced leaf senescence (DILS) in a

microarray gene expression experiment (Sobieszczuk-Nowicka et al., 2018).

Gene ID (GenBank, Ensembl)

1 DN182156,
HORVU.MOREX.r3.1HG0093780.1

2 TA31243_4513
HORVU.MOREX.r3.6HG0630670.1

3 TA31243_4513
HORVU.MOREX.r3.7HG0738150.1

4 TA44582_4513
HORVU.MOREX.r3.6HG0611090.1

5 AK249886
HORVU.MOREX.r3.4HG0388500.1

° AK249886
HORVU.MOREX.r3.2HG0111990.1

7 TA54202_4513
HORVU.MOREX.r3.6HG0603200.1

8 AM039903
HORVU.MOREX.r3.6HG0571740.1

9 AM039903
HORVU.MOREX.r3.6HG0571750.1

10 AMO039903
HORVU.MOREX.r3.5HG0486930.1

GO, gene ontology.
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Description

RNA cap guanine-N2 methyltransferase domain containing protein, expressed

rRNA 2-O-methyltransferase fibrillarin 2, putative, expressed

rRNA 2-O-methyltransferase fibrillarin 2, putative, expressed

RNA methyltransferase domain-containing protein 2, putative, expressed

MT-A70 domain-containing protein, m6A RNA ‘writer’, expressed

RNA methyltransferase protein, putative, expressed

RNA methyltransferase protein, putative, expressed

RNA methyltransferase protein, putative, expressed

GO - Molecular function

methyltransferase activity

methyltransferase activity

methyltransferase activity

no GO annotation is available

N-dimethylguanosine tRNA methyltransferase, putative, expressed tRNA

(guanine-N2-)-methyltransferase

N-dimethylguanosine tRNA methyltransferase, putative, expressed tRNA

(guanine-N2-)-methyltransferase

methyltransferase activity

methyltransferase activity

methyltransferase activity

methyltransferase activity
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stressors, factors that have an impact on how sustainably food is
produced. Some of the most significant stressors include salinity,
drought, and extreme temperatures (heat, cold, or freezing).
All of these stressors individually impose unique complexity on a
plant’s biological and genetic response, as well as on solutions to
reduce them. In order to facilitate translational research, it is
crucial to have a thorough understanding of the diverse response
(s) to abiotic stresses and define them for each agricultural plant.
Numerous reviews have concentrated on several aspects of plant
abiotic stresses and outlined the need to define the processes that
occur as well as possible mitigation strategies, such as the use of
“antistress effectors,” the development of novel genetic
approaches, and the development of new resilient crops.
Decoding the molecular mechanics of development and stress
resistance is crucial for better crop management, increasing
barley production and quality. In plants, the improvement of
crop quality by m6A editing is believed to be a promising
strategy. The m6A modification demonstrated a high level of
sensitivity and complexity in response to environmental
changes. Importantly, crop resistance may be improved by
editing m6A modifications on transcripts relevant to plant
resistance (Zheng et al., 2020). There are several different RNA
metabolic processes that are connected to the m6A-mediated
control of gene expression. It has also been shown that this
modification influences the fate of diverse RNA species
including tRNAs, rRNAs, sncRNAs, IncRNAs, and micro-
RNAs. Even though the significance and cellular role of m6A
in different RNA types in the response of plants to
environmental stimuli have been already implied (Su et al,
2022), the specific roles of these modifications are still to a
large extent unknown.
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