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Description
The transcriptional repertoire is restricted and cell fate is established by chromatin modifications like DNA methylation 
and histone marks. Both mitotic and trans-generational forms of epigenetic memory are produced by the conservation 
of modified chromatin states during cell division and their inheritance during meiosis, respectively. This seems to 
contradict the requirement to reset instructive chromatin states associated with cell fate between generations. DNA 
methylation is reset in mammals, but its reset in plants is still disputed and several lines of evidence support the 
idea that DNA methylation is passed down through generations. We propose that DNA remethylation occurs during 
early embryo development after DNA demethylation occurs during female gametogenesis. This reprogramming 
event, according to our hypothesis, is brought about by a combination of active and passive mechanisms that involve 
both de novo DNA methylation and DNA demethylation. During plant sexual reproduction, the dynamics of DNA 
methylation appear to be significantly more complicated than previously thought. It is still unknown whether global 
DNA demethylation only affects the central cell/endosperm lineage during female gametogenesis and not the egg cell/
embryonic lineage. However, in comparison to diploid somatic nuclei, the chromatin of the haploid egg cell is also 
less condensed than that of the central cell.

DNA Methylation Reprogramming
In higher plants, the nuclear genome’s cytosine bases are frequently heavily methylated. Cytosine methylation has 
been linked to the silencing of both endogenous genes and Transposable Elements (TEs) and methylation deficiency 
may have serious functional consequences. New insights into the extent and pattern of cytosine methylation as 
well as its connections to gene activity have been provided by the most recent methylation profiling of the entire 
Arabidopsis genome. In addition, the most recent research demonstrated that this epigenetic modification is more 
dynamic throughout plant development than previously thought. Gene-body methylation, or cytosine methylation, 
typically has no effect on gene expression, whereas methylation in coding regions typically does. The 5-methyl 
cytosine DNA glycosylase is required for the uni-parental expression of imprinting genes in endosperm, which 
is essential for seed viability. Active demethylation of promoters is required for this, though it probably works in 
conjunction with passive loss of methylation. Using single or combinations of various loss-of-function mutants for 
DNA methyltransferases, DNA glycosylases, components involved in siRNA biogenesis and chromatin remodeling 
factors, it has been demonstrated that cytosine methylation is essential for normal plant development. In plants, 
the coordinated action of epigenetic inheritance and the gradual correction of out-of-sync patterns keep cytosine 
methylation patterns consistent from generation to generation. However, some variant methylation patterns might not 
be corrected, so the affected somatic cells might develop novel epialleles. This, in addition to the unique ability of 
plants to produce germline cells late in development, may make it possible for newly acquired epialleles to be passed 
down to subsequent generations, which, if selected for by selection, may aid in adaptation and evolution.
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Particle mass, Cr and Al concentrations in the air were also found to be higher in workers at fly ash treatment plants 
than in bottom ash plants. In the meantime, air samplings at the two plants suggested that the size of the particles 
could have an impact on the workers who inhaled the metal, causing DNA damage. According to the findings, workers 
at fly ash treatment plants are more likely than those at bottom ash plants to suffer from DNA damage; However, in 
future studies, the occupational hazards in both types of plants, particularly at different particle size intervals, require 
a more in-depth assessment.

In addition, an in vitro study of DNA damage, DNA breakage (the tail moment of single cell gel electrophoresis by 
comet assay, TMOM), suggested a connection between dioxin-like chemicals from waste incinerators. The toxic 
effect of municipal waste incineration residue has been demonstrated, as the preceding findings indicate. According 
to the Toxicity Characteristic Leaching Procedure (TCLP) for bottom ash and fly ash, the fly ash concentration of 
PAHs and some metals, particularly Pb and Zn, was greater than that of bottom ash. When handling the incineration 
residue, especially in a fly ash treatment plant, it is highly likely that workers will overexpose themselves to dangers 
like PCDD/Fs, PAHs and metal concentration.

Air samplings for particle mass, Cr and Al concentrations show that workers at fly ash treatment plants had significantly 
more DNA damage than those at bottom ash recovery plants. The workers’ inhalation of the metal into their bodies and 
subsequent DNA damage may have been caused by the fine particle in the two plants. Additionally, it demonstrated 
that workers’ non-use of protective gear and exposure to ash appeared to be the primary influence factors.

Restriction Enzyme Sequence
A non-invasive strategy that combines faecal collection with molecular methods that concentrate on faecal DNA 
as the primary source of dietary information is an option. We demonstrate the feasibility of establishing a DNA 
reference data bank for plant species as proof-of-concept. 16 Plant species that were known to be palatable to sheep 
were initially targeted for collection in order to improve the development of the method and begin the investigation 
into competitive grazing between sheep and kangaroos. PCR amplification was carried out with a universal primer 
pair that was previously demonstrated to be unique to the chloroplast transfer RNA leucine (trnL) UAA gene intron in 
order to guarantee that only plant sequences were examined. In general, single, genus-specific, amplicons of varying 
sizes were produced consistently; allowing for the differentiation of reference plants through the heterogeneity of 
PCR product lengths. Nevertheless, there were a few plants that could not be distinguished by size alone. A post-PCR 
step was implemented as a result, allowing for further differentiation based on base sequence variation. Restriction 
endonucleases cleave DNA in a sequence-specific manner to produce distinct, reproducible fragments with distinctive 
base compositions and sizes. The availability, affordability, and ease of use of Restriction Enzyme Sequence (RES) 
profiling make it an obvious next step after PCR to verify the identity of plant species. We show that PCR–RES 
profiling of plant and faecal matter can be used to identify the plants that kangaroos consume. Researchers who are 
interested in examining the diet of competing herbivores in the rangelands are given a chance to think about the 
possibilities, drawbacks, and opportunities presented. Both passive and active DNA demethylation is involved in these 
mechanisms. Research on siRNA and epiRILs strongly suggests that Arabidopsis sexual reproduction involves active 
remethylation. We propose that the DNA methylation pattern can be preserved while preventing the accumulation of 
aberrants by decreasing DNA methylation in tandem with or following robust DNA remethylation.


