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Research Question:

l.  What are epigenetics and its influence on gene expression?
A. Epigenetics is the study of changes in organisms caused by modification of gene
expression rather than alteration of the genetic code itself.
1. Environmental factors can play a vital role in epigenetics.
B. Chromatin is the complex of chromosomal DNA associated with proteins in the
nucleus and is where gene expression is regulated.
1. DNA in chromatin is packaged around histones creating nucleosomes
that inhibit transcription and it's factors.
2. Nucleosome spacing determines chromatin structure which can be
broadly divided into heterochromatin and euchromatin.
3. Chromatin structure and gene accessibility to transcriptional machinery
are regulated by modifications to both DNA and histone tails.
C. There are multiple mechanisms of epigenetics that affect gene expression in
multiple ways.
1. DNA-methylation is one mechanism of epigenetics that is prevalent.
2. Histone modifications, such as methylation and acetylation are prevalent
to gene expression.
II.  Whatis the mechanism of DNA-methylation in epigenetics?
A. DNA methylation is a process by which methyl groups are added to DNA.
1. Methylation modifies the function of the DNA. When located in a gene
promoter, DNA methylation typically acts to repress gene transcription.
2. Methylation in differentiated mammalian cells, the principal epigenetic tag
found in DNA is that of covalent attachment of a methyl group to the C5
position of cytosine residues in CpG dinucleotide sequences (referred to
as CpG).
B. DNA methylation is a long-term and more stable epigenetic modification.

.  What is the mechanism of Histone modifications in epigenetics?



A

D.

Histone modification is when N-terminal histone tails protrude from nucleosomes
and contain amino acids that are subject to a vast array of chemical

modifications.
Methylation is a type of histone modification that can both suppress or express a

gene.
Acetylation is another type of histone modification that promotes gene

expression.
1. Acetylation can allow transcriptional repressors to be found.

2. Deacetylation is the opposite and correlates to CpG methylation binding

sites.

Histone modification is a short-term epigenetic modification.

IV. How do these mechanisms compare to each other?

A.

Cell differentiation is affected by both of these epigenetic mechanisms and
actually influences lineage to, meaning it's heritable.
Both impact gene expression and thus phenotypes, however where one
mechanism is a much longer-termed one, the other is shorter.

1. Diseases and other health issues are influenced by gene expression.
It's found that both mechanisms might link to each other or rely upon each other

in some way, however the process behind that is complex.

V.  Conclusion
A. Future directions include methods of sex determination and dosage

compensation in mammals.

B. The mechanism of histone modifications is better expressing genes and shorter

time period.

C. The mechanism of DNA methylation is better for repression of expression and

longer term.
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