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Project presentations

• All written projects due on Thursday March
10th.

• Student presentation will be on Thursday
March 10th. All in J-280.
– During lecture time Tuesday section will

present
– During lab hours Thursday section will present

• E-mail me your power point presentation by
Thursday March 10th at 11am.

Detecting conserved regions

• Closely related species
• Divergent groups.

Phylogenetic footprinting

• Alignment of several divergent taxonomic
groups.

• Generate percent identity plots (pips)
• Look for conserved regions across several

levels.

Percent identity plots Different scales resolve 
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Multiple-species conserved
sequences (MCSs)

• Calibrated so that 5% of sequence fell into
MCS

• Found 1,194 elements conserved
• Average 58 base pairs
• 32% cover exons

– Identifies 90.4% coding and 27% UTR
• 68% outside known exons

– Are these elements functional?

Only 6 
substitutions in
120bp enhancer
Over ~1 billion
years 

Are these MCSs functional?

• Fuse element to β-galactosidase gene.
– Check expression in embryonic development.

• Mutagenesis of elements
– Compare mouse and human

Many of conserved elements involved in development
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What type of changes are
observed across these groups

• Nucleotide differences
• Insertions/deletions
• Complex events

Problems with phylogenetic
footprinting

• Alignment difficult between divergent
species.

• Does not take into account phylogenetic
tree information.

• Identification fairly arbitrary.
• Conservation must be across all lineages.
• Will miss lineage specific elements.

Phylogenetic shadowing

• Generate data from primates
– Should be easier to align than divergent taxa

• Use phylogenetic information to look at rates of
evolution across all lineages
– Results in similar amount of divergence compared to

human - mouse
• Classify sites as either rapidly evolving or slowly

evolving
– Statistical estimation versus arbitrary percent identity.
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Statistics

• Classify sites based on likelihood of being
fast of slow evolving

• Calculate log(like[fast]/[slow]) - look for
more negative = conserved
– log(0.5) = -0.3
– log(2) = 0.3

Exons

• Identify exons from regions with 4 known
intron-exon boundries.

Prediction of regulatory regions
in primate specific gene

• Discover conserved and nonconserved
elements

• Test function of each by gel shift assay
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Functional test

• Generate labeled primers of conserved and
non-conserved regions

• Perform gel-shift assay to see if primers
bind proteins.

Conclusions

• Closely related species can be useful in
identification of conserved regions.

• Alignments are fairly robust
• Classifying sites using likelihood ration

identifies exons and conserved regions
effectively.

Which method should we use?

• Phylogenetic footprinting
– Effective at identifying highly conserved

features across divergent lineages
• Phylogenetic shadowing

– Effective at getting taxon-specific elements.

Which species should we get
genome sequences to increase

power
• Marsupials?
• Reptiles?
• Fish?
• More mammals?
• More primates?


