Presente in Mammiferi e altri vertebrati (prevalentemente CpG) e
Piante CpG, CpHpG e siti CpHpH (H=A, Cor T)
limitata in alcuni insetti e assente nel lievito S.cerevisiae
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DNA Methylation

Methylating the cytosine of a CpG
motif silences genes
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Metilazione delle citosine

Mus musculus 7,5%

Arabidopsis 14% (non solo CpG ma anche CpH e CpHpH)

Fungi 0,1-0,5%

(assente in Saccharomyces e Scizosaccharomyces ma 5% in Neurospora)
Drosophila 0,04%

Presente nelle api nelle sequenze codificanti (effetto sullo slicing)
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DNMT2

DNMT3

TET

Apis mellifera

Bombus terrestris
Lasioglossum albipes
Polistes canadensis
Solenopsis invicta
Pogonomyrmex barbatus
Camponotus floridanus
Harpegnathos saltator
Nasonia vitripennis
Aedes aegypti
Drosophila melanogaster
Bombyx mori

Tribolium castaneurn
Acyrthosiphon pisum
Myzus persicae
Zootermopsis nevadensis
Locusta migratoria

Homo sapiens
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DNA Cytosine Methylation

O unmethylated

@ Methylated

W |—) Gene Expression

[ CpG Island Gene ]

] CpG Island Gene —

MeBvier, L &t al. Cpclical DNA methyiatson aof a transoriptonally adive prosmoter. Moloe 452 45-50 | 2008



Le principali funzioni della
metilazione sono collegate alla
repressione della trascrizione:

* Difesa contro i trasposoni: la metilazione ¢’
fondamentale per mantenere silenti 1 genomi dei
trasposoni e del retrotrasposoni

* Regolazione genica: la metilazione contribuisce a
stabilire € mantenere uno stato trascrizionalmente
inattivo (eterocromatina)
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Mitotic recombination, Transcriptional repression,
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b DNA methylation
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Regulation of gene expression
* Environment effect

¢ Heritable mark i

DNA methylation



HOW d0eS nUviton, Stress, dvugs, lliness, Ne, - atect my DNA?




a Mosaic DNA methylation
(fungi, for example, Neurospora crassa)
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b Mosaic DNA methylation
(plants, for example, Arabidopsis thaliana)
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¢ Mosaic DNA methylation
(animals, for example, Ciona intestinalis)
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d Global DNA methylation
(animals, for example, Homo sapiens)

i

e Global DNA methylation
(plants, for example, Zea mays)
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Relative 5-mC level

Bulk genome
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Dynamics of DNA methylation in germ cells and early mouse development




Examples: Methylation sensitive TF: AP-2. E2F NFkS
Methytation insansitive TF: Sp1

plg
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1. Blsulfte cnnv'arsmn uf gDNA

Sample 1 Sample n
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2. First round PCR with region specific primers
)
Region 1 Ragion m
Sample 1 U ...... B
- . !
Slrr;pll n ET ~~~~~~ U i o f
3. Second round PCR with universal
primers tagged with barcodes

4. Amplicon pooling and SMRT sequencing

5. Data analysis
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Top strand Bottom strand
Bisulfite conversion

»>UCGGUATGTTTARACGUT>> <<GGUCGTACAAATTTGCGA<L
PCR amplification l«
OT >>TCGGTATGTTTAAACGTT>> »>CCAGCATGTTTAAACGCT>» CTOB
CTOT < mﬁ CCATACAAATTTGCAA<< <<GGTCGTACAAATTTGCGA<< OB



Picking a single cell
(Steps 1-9)

|

Single-tube reaction

Mspl digestion
(Steps 10-12)
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(Steps 13-19)
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Bisulfite conversion

U U R (Steps 20-23)
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PCR amplification
(Steps 24-41)
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High-throughput
sequencing
(Steps 42—-44)




Whole Genome Bisulfite Sequencing
Library Construction

3' End Adar

Purified gDNA
5 mg

date library
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