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DNA Is the same
but active genes are different
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» 4 |etter alphabet of DNA: {A, C, G, T}
« ~3 GB letters long

» 2% are genes coding for proteins

* 98% formerly known as “junk DNA”

* the non-coding regions host important
regulatory sites



1) Transcription factors
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2) Histone modifications
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3) DNA methylation

N|H 3
= _,,-r""c H DNA methylation is the addition
N of a methyl group (M) to the
I DMNA base cytasine (C).
C
Cr""'-;‘} ‘"“xwf’"'
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Some known reqgulatory rules

" H3K4me3 P H3K4me2 P DNAmeth

1. DNA methylation dominant state gene transcription silenced.
PP PP ep pp PP PP PP PP PP PP pp PP Py
0000-0000000000006

2. H3K4me2 dominant state, gene transcription inducible.

s Pp P up PR PRp-PP P PR BR PP 3P PP PP

0000~0000000000000

3. H3K4me2 and H3K4me3 equal state, gene moderately transcribed.
>
pp PP PP Py nr PP PP 9p PP PP PP PP} PP »p PP PP

0000000000000

4. H3K4me3 dominant state, gene actively transcribed.
>

P py P» pp

0000%00@00@10000@0&
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Genome site signals detected
iIndividually

Active (open) Inactive (condensed)

N,//'C*x: A DNA methylation is the addition

of a methyl group (M) to the
DA base cytasine {C).

Single transcription Single histone modifcation DNA methylation
factor binding sites sites sites
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Different signals for different
tissues
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Complexity?

Consider a combination of

« ~2600 transcription factors

« ~210 unique cell types

» dozens of histone modifications
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Take home messa e

* Biolo y as a science Is becomin  more
computationally oriented

enome biolo y Is massively parallel by
Its nature

PUs fit perfectly for solvin problems In
enome biolo y
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