de ChIP-seqg
i.s' of Bufyrare-i dl
Ace tylation in Bovine

Cong-jun Li, Ph. D.
Bovine Functional Genomics Laboratory
ARS, USDA

PAG XX, San Diego, CA, 2012




March 2008 | velume % | nember 3

s M Aped F0E B0

NncC nature/ methods

= o
4 2,
-

M Bovine SNP map

M Following stochastic tumar initiation
B High-content TF analysis

W A yeast genome library

M Resolving RNA dynamics with NMR







The two main components
of the epigenetic code

DNA methylation
Methy! marks added to

Histone modification

A combination of different
molecules can attach to the “tails’
of prote led hista These
alter the activity of the DNA
wrapped around tham.

Chromesome




_ Butyrate-induced histone acetylation

v'"Ruminant species have evolved to \
metabolize VFA (acetate, propionate,
and butyrate ) to fulfill up to 70%
of their nutrient energy requirements.

v'VFA have important implication for
ruminant physiolo
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Global gene expression

3)

profiles indicated:

Only 2~3% of genes
are regulated by
butyrate

There are more genes
down regulated than
up-regulated by
butyrate

Other regulatory
pathway may be
involved too
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MEME
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for Molecular Biolog

Enriched regions

PeakAnalyzer
Salmon-Divon et al., BMC Bioinformatics (2010)
11:415
Peak annotation, Nearest Downstream Genes
analysis, Transcription Start Site analysis

Bowtie
Langmead et al., Genome Biology (2009)
10:R25

Y. Zhang et al., Genome Biology (2008) 9: R
137

Integrative Genomics Viewer
J.T. Robinson et al., Nature
Biotechnology (2011) 29:24-26




Bowtie alignment with 2 mismatch

Sample Total reads Mapped
H3 29,780,699 27,078,053 (90.92%)
H3K9 23,326,139 21,368,435 (91.61%)
H3K27 30,901,336 28,318,383 (91.64%)

ACS Peak Detection Resu

H3 16,927

9,160
50,754
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Degenerate TICACGTO GI|C YT

consensus

sequence:
Y=ACT
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_— Summary:

1 Butyrate-induced acetylation in H3K9 and
H3HZ7 change the sequence-based binding
preference of H3

2 A high degree of conservation in the
histone binding evidently presented

3 Epigenetics is intimately related to
robustness as both lie between genotypes
and phenotypes

Genotype

Epigenetics ¢=—————————) Robustness
Phenotype
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