Assignment 1: Learning to use NCBI

This assignment follows along with Chapter 2 of Bioinformatics and Functional Genomics.  We will be looking at the Retinol Binding Protein 4 and HIV pol as we learn how to navigate through NCBI’s website.
Go to NCBI’s website (http://www.ncbi.nlm.nih.gov/) 

After reviewing the slide-show presentations you should now be familiar with the many features of this site.  

Step 1: When doing database searches, your search terms need to be as specific as possible in order to eliminate large returns of data, some of it useless. 
1. To retrieve a large amount of returns, use “retinol binding protein” as your search term. How many proteins did you find ____________?  
2. Now try “retinol binding protein 4” How many do you find ____________?  
3. What about “rpb4” _____________?  To make it even more specific let’s add “rbp4 homo sapiens” how many proteins do you find __________?    

4. We are looking for the full length rbp4 for Homo sapiens with accession number NP_006735. So why do you still get other returns when you type in “rbp4 homo sapiens?”
5. What is the full name of this gene’s protein product? 
6. Give a brief description of what the protein does.
7. How many amino acids are in the protein?

8. Are there functional protein domains described for this protein?  List them.
9. What is the sig_peptide?  What is the mat_peptide?  What does CDS stand for?
10. Can you find any PubMed references for this gene?  Give me the link(s).
11. What does it mean when the record states that it has been “curated by NCBI staff.”
In order to answer the next set of questions, find the RBP4 gene in LocusLink.  

12. Does this gene have any homologs in other species?  Give me some links to some of them.  
Locate the human homolog of RBP4 in LocusLink (5950).

13.  Click on the link associated with Domains under RefSeq.  What is a conserved domain of this protein called?  What is its function?

14. Click on the NCBI genome annotation links labeled gb sv mv ev mm.  What are each of these links abbreviations for?
15. What chromosome is this gene on?    Which chromosome arm is it on?  How many nucleotides are listed in this entire chromosome

16. What is the accession number of the genomic contig for RBP4?  How many nucleotides does it contain?

17. Does this gene contain introns?  If so, how many and where are the splice junctions?   Which link did you use to discover this?
18. Click on the OMIM link.  What is a biological consequence of a mutation in this protein for humans?
19. Can you find your gene in SwissProt (http://us.expasy.org/sprot/) database ?  Give me the accession number.  
20. What is the advantage of SWISS-PROT vs. NCBI?
Step 2: Accessing Sequence Data

1. Go to Entrez and search in the Genome database.  Type in “Hiv-1.” How many results did you get ____________?  We are interested in NC_001802 .  

2. Click on this Hiv-1 accession number.  How many different coding regions do you find _____________?  
3. How many different (ORFs) Open Reading Frames are there ____________?

4. Where would we go to find the reverse transcriptase sequence of this genome?
a.
Unigene

b.
OMIM

c.
PubMed
d.
Swiss-Prot

5.    Find the reverse transcriptase accession number P03369. How many amino acids are there? ___________
