Assigment 3

In this assignment you will examine the homology between the genome  of human and other species in various ways and become familiar with the different browsers and options that allows you to do that. 

The URLs of these browsers are: 
Ensembl (http://www.ensembl.org/index.html), 
ncbi mapviewer (http://www.ncbi.nih.gov/Genomes) 
and UCSC (http://genome.ucsc.edu/) 

Take the time to go through the browsers to see what’s there and which browser you like most. They are ‘connected’ to each other so can switch from one to the other. Check the “help” or “tutorial/education” for information about abbreviations, buttons, etc. 

Tip: It is convenient to keep track of the sites you have visited, on separate MS-Word file or whatever you think is handy.

1. According to Ensembl or Genome Resources (NCBI):

a. How many different chromosomes are there in humans? In a chimpanzee? In a mouse, rat, Drosophila? 

b. Explain the difference in chromosome number between chimpanzee and human, and the molecular event that may have led to, or happened in, the evolutionary lineage of Homo sapiens?

c. List the five mouse chromosomes that share major blocks of synteny with human chromosome 22. (suggestion: use Ensembl browser). Copy/paste the figures showing the same synteny below. 

d. Any preference already for one of the browsers?
2. Gene clusters

Tip: In Mapviewer of NCBI site there is a button: Maps & Options (yellow) and by opening the window you can add or remove features from the display.

a. Which human chromosome contains the Beta-hemoglobin (Hb)gene? 
Tip: go to the NCBI mapview page and search for hbb.

b. What other Hb genes are located in the neighborhood of the beta gene and is the order of the Hb genes conserved in mouse? 

c. Is it known what the sitution is in chicken? If Yes, what are the differences with human?
d.  Are the results from experiments studying Hb gene expression in mice relevant to the understanding of Hb gene regulation in humans? List two publications where they use mice to study Hb gene expression in mice a human gene construct: this means a genetically modified mouse containing a piece of human DNA, containing Hb genes or regulatory sequences.

e. Indicate which genes there are in front and behind the Hb-cluster (function?) and what hypothesis can you propose how this part of the chromosome has evolved. 

f.  By using OMIM, try to find two human diseases that are linked to the Hb-locus: One due to a mutation in the coding sequence, and one due to a deletion of a piece of DNA.
3. Sex chromosome analysis

a. Go to the human X chromosome, in any of the browsers and display human and mouse gene maps next to each other. 

b. Can you identify a human gene that does not have a homolog on the mouse 
X chromosome? Tip: if you use the Ensembl browser try to visualize the synteny humanX-mouseX (like in question 1c).  

c. Extract the nucleotide sequence for the gene you identified and Blast the mouse genome for the gene. What kind of gene is it? What are the neighbouring genes in mouse genome?

4. Sex chromosome analysis continued
a. In the NCBI Map Viewer page, display the X chromosome. I want you to examine the gene encoding the protein MeCP2: 

-    Give the position on the human X chromosome, 

-    its function

· identify the syndrome that is associated with this gene by using the Morbid/Disease option and OMIM,  

· the symptoms associated with the syndrome

· why mainly females are affected

· give 5 allelic variants (SNPs).

b. Give an estimate of the number of LINE1 (l1) retrotransposon elements on the Human Chrom. 1, 5, 6, 7, Y and X. Is there something striking about the number on the X chromosome?

