BIO520 Final Exam

5/05 

Jim Lund

You may use any books, notes, web pages, software programs, or related materials to complete this exam.  You MAY NOT consult with any person regarding the exam’s intellectual content.

It is preferred that you submit the exam by email but paper submissions will be accepted.  Please e-mail your answers to Weixi Li (wli2@uky.edu) in the usual way with a subject line BIO520 Final.

1a. Find the RefSeq protein entry for human WT1, the Wilms’ tumor 1 gene, isoform D.  Give the RefSeq accession number.

1b. Use the NCBI databases to investigate the evolutionary distribution of this gene.  Give a short answer (i.e., “all organisms”, “plants”, “primates”) and describe which NCBI database or section provided you with this information. 

2. Match the scoring matrix with the situation in which it’s most appropriate to use:

	A. BLOSUM45
	1. General search with no prior knowledge of relationship among potential results

	B. BLOSUM62
	2. Search for HSPs of high sequence similarity from closely related proteins

	C. BLOSUM80
	3. Search for more distantly related members of a protein family


3. Imagine that you are performing an analysis of some DNA sequences that you obtained by "shotgun" cloning of genomic DNA.  You want to examine one predicted gene and use BLASTN to examine GenBank for similar sequences. BLASTN returns a peculiar group of sequences that have a short region (ca. 30 bp) of nearly perfect match, but the rest of the sequences seem completely unrelated (see figure below). How can you explain this observation? What could you do to improve your chances of identifying sequences that are homologous to the sequence you have obtained?
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4. List 3 criteria used for gene prediction from DNA sequence, and for each give a gene prediction program that uses it.  Mention at least least two programs in your three answers.

5. Describe how you would find motifs or domains in a protein sequence.

6.  Examine the structure with PDB id 1KX3.  

6a. Summarize the contents of this PDB structure.  Give the number of protein 

and DNA chains, and other types of atoms or molecules present in the structure.
6b. How was this structure determined, and at what resolution?

7. You wish to construct a phylogenetic tree based on sequences from an enzyme in the CoQ synthesis pathway.  The seqeunces you have chosen to usee are shown below.

These are the sequences:

COQ7_Homo_sapiens

CLK-1_Gallus_gallus

IMAGE_7024122_Xenopus_tropicalis

CAG03316.1_Tetraodon_nigroviridis 

clk-1_Caenorhabditis_elegans

COQ7-like_Apis_mellifera

AN4569.2_Aspergillus_nidulans

7a. Which sequence would be the best choice for rooting the phylogenetic tree?

7b. If after bostrap analysis a node on the tree has a score of 30%, would you consider the subtree under that node to reliable?

7c. What factor would have the greatest impact on the number of computations needed to complete a bootstrap analysis: doubling the number of sequences or doubling the length of an alignment? Why?

8. In WGS sequencing, after subcloning often both ends of each clone are sequenced.  Why is this done?

9. Find the location of this gene using the UCSC Genome Browser.

>gi|13112023|gb|AAH03185.1| COQ7 protein [Homo sapiens]

MSCAGAAAAPRLWRLRPGARRSLSAYGRRTSVRFRSSGMTLDNISRAAVDRIIRVDHAGEYGANRIYAGQ

MAVLGRTSVGPVIQKMWDQEKDHLKKFNELMVTFRVRPTVLMPLWNVLGFALGAGTALLGKEGAMACTVA

VEESIAHHYNNQIRTLMEEDPEKYEELLQLIKKFRDEELEHHDIGLDHDAELAPAYAVLKSIIQAGCRVA

IYLSERL

9a. Give the chromosome and bp location, (i.e., Chr 2, 8.45 Mb).

9b. Find the conserved syntenic region (conserved chromosomal segment) in chimpanzee (i.e., Chr 2, 8.45 Mb).

10. You are interested in finding genes that physically interact with the human estrogen receptor 2.  You perform a yeast 2-hybrid screen and find 15 proteins that bind the estrogen recpetor 2.  You want to confirm or disprove these interactions.  Describe 2 ways to do so.

11. What type of microarray would be best for examining the role of alternative splicing in oncogenesis?  Briefly explain your answer. 

