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D2.2.1—Gene expression as the mechanism by which information in genes has effects on the phenotype
D2.2.2—Regulation of transcription by proteins that bind to specific base sequences in DNA D2.2.3—Control of the degradation of 

mRNA as a means of regulating translation D2.2.5—Differences between the genome, transcriptome and proteome of individual cells
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the rate of degradation is highly variable minutes to days ,
set by the mRNA sequence

and cell needs ex: c-Myc mRNA has a half-life of 20 min us B-globin mRNA 16h



D2.2.4—Epigenesis as the development of patterns of differentiation in the cells of a multicellular organism  D2.2.6—Methylation 
of the promoter and histones in nucleosomes as examples of epigenetic tags. D2.2.7—Epigenetic inheritance through heritable 
changes to gene expression. D2.2.9—Consequences of removal of most but not all epigenetic tags from the ovum and sperm.
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Genomic imprinting :

a gene is expressed from only one parental
Retained copy. Set by epigenetic tags in the gametes that survive reprogramming·

tags stay in gametes through meiosis and fertilization .

· lions produce sperm with imprinted genes that promote growth
>]

lionesses produce ova with imprinted genes that repress growth >]

· growth promotion and repression cancel each other out loffspring same

· tigers do not imprint either growth genes size as parents

Liger = malelion + female tiger Tigon = male tiger + female lion

Lion sperm is imprinted for Tiger Sperm is non-imprinted
In some offspring inherit these tags - j increased growth and tiger - j and lion ovum is imprinted
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D2.2.8—Examples of environmental effects on gene expression in cells and organisms. 
D2.2.10—Monozygotic twin studies. D2.2.11—External factors impacting the pattern of gene expressionHL
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rences in their phenotype or disease susceptibility must be caused by the

environment via epigenetics and not their genes : M2 twins are the ideal "natural experiment" to separate the

effects of genes nature from the environment nurture as the genotype is controlled

& M2 twin studies identify Differentially Methylated Regions DMR between the two twins - regions in DNA where methylation
levels differ between them - as these epigenetic differences and gene expression can only be due to differences in their environment
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twin A
· Fraga et al. 2005 studied 40 pairs of M2 twins

, aged 3-74. AwinAum] -m]
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For each pair they compared the two siblings' epigenomes #winBum] #winBum]

ex: DNA methylation and histone tags as well as environmental
~75

differences gathered from lifestyle questionnaires E
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· Twins are epigenetically almost identical early in life but older pairs A 60

showed large differences in epigenetic tags .
Pairs who had lived 40

apart or had more different lifestyles differed the most - 20
~ 5

: epigenetic differences accumulate over a lifetime because of O

differing environments resulting in differences in gene expression 3.yearold twin pair 50-yearold twin pair
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