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Question 4

Now that the first draft of the complete* genomic sequence of the Chicken is available
on the web (http://www.genome.ucsc.edu/cgi-bin/hgGateway?org=Chicken) you decide to
start analyzing the sequence.

* except for the sex chromosomes! (We’re waiting on Winston for this.)

Luckily, there are a lot of resources available. After all, Chicken is an important model
organism for the study of viruses, cancer, and developmental biology (and it’s finger
lickin’ good…)

a) Genbank (available from http://www.ncbi.nlm.nih.gov) lists 559394 mRNA sequences
derived from Chicken. Explain how you could use these sequences to find genes in the
Chicken genome.

b) Does your method also provide information about the structure of genes (i.e.
intron/exon boundaries, splice sites)? What are the possible limitations of your method?

c) Now that you know the locations of all of the autosomal genes in the Chicken genome,
you would like to start trying to predict regulatory sequences. Unfortunately, Chicken is
the only bird that has been sequenced. Why might this be a problem? How have
regulatory sequences been found in other organisms, such as yeast and mammals?

d) You talk to Eric about your problem, and he offers to sequence 3 bird species to help
you out. He’s been thinking about sequencing some birds anyway, so he offers to let you
help him decide which ones to pick. He is considering sequencing the ostrich, finch, quail,
turkey, condor, pheasant, and guinea fowl. Which ones do you pick and why? (It is okay to
use physical characteristics as an indicator of relatedness.)
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* except for the sex chromosomes! (We’re waiting on Winston for this.)

Luckily, there are a lot of resources available. After all, Chicken is an important model
organism for the study of viruses, cancer, and developmental biology (and it’s finger
lickin’ good…)

a) Genbank (available from http://www.ncbi.nlm.nih.gov) lists 559394 mRNA sequences
derived from Chicken. Explain how you could use these sequences to find genes in the
Chicken genome.

Align mRNA sequences to the Genomic sequences, Exons (in the mRNA) will align
to the genome at genes.

b) Does your method also provide information about the structure of genes (i.e.
intron/exon boundaries, splice sites)? What are the possible limitations of your method?

Yes, introns will appear as gaps in the alignment where there is no sequence in the mRNA
corresponding to the genomic sequence. The method is limited to those mRNAs found in
the database, many alternatively spliced exons may be missed.

c) Now that you know the locations of all of the autosomal genes in the Chicken genome,
you would like to start trying to predict regulatory sequences. Unfortunately, Chicken is
the only bird that has been sequenced. Why might this be a problem? How have
regulatory sequences been found in other organisms, such as yeast and mammals?

The alignment of genomes of multiple organisms that are closely related allows the
prediction of regulatory elements. Non-genic sequences 5’ to genes that align across
several species are likely regulatory sequences. Because no other bird sequences are
available, only the most conserved elements will show up in alignments with other
species.

d) You talk to Eric about your problem, and he offers to sequence 3 bird species to help
you out. He’s been thinking about sequencing some birds anyway, so he offers to let you
help him decide which ones to pick. He is considering sequencing the ostrich, finch, quail,
turkey, condor, pheasant, and guinea fowl. Which ones do you pick and why? (It is okay to
use physical characteristics as an indicator of relatedness.)

Turkey, Pheasant, Quail, and Guinea Fowl are all very closely related to
chicken. You should pick the Ostrich, finch, and condor, since they are the birds
on the list most distantly related to chicken. This will maximize the signal to
noise ratio while trying to detect possible regulatory sequences.
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