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Use of Web-Accessible Biomolecular Databases in Medicine

Web-site with links for this exercise::

http://cancercenter.columbia.edu/~friedman/rosie.html.

Type your name here___________________

1.  Name a variant of BRCA1 other than those discussed in class.

Hint: Use NCBI Database: (http://www.ncbi.nlm.nih.gov/)

1. Click All Databases.

(or: Rosie page: click Entrez)
2.Select: OMIM


3.OMIM: Type: BRCA1 (Limits: Search in Field: Title, MIM Number Prefix: +  
gene 
with known sequence and phenotype) click Go.
4. Click:BRCA1 link.

Scroll down to Allelic Variants.

Type the name of a mutation_______________

2. What are amino acids number 68-79 of BRCA1. Give the accession number of the file that you used.

Hint: Use NCBI Database: (http://www.ncbi.nlm.nih.gov/)

1. Click All Databases.

(or: Rosie page: click Entrez)
2. Select: Protein.

3. Protein: Type BRCA1 (Limits: Limited to: Gene Name and Only from: 


Swiss-Prot) click Go.
4. Protein: Type human (Limits:Organism) click Go.
5. Click off limits. Click on history: #1 AND #2 (or whatever numbers 

correspond to previous searches).

6. Click on entry and get residues from sequence.


Type or paste residues here__________.

3. Give the accession number of the consensus sequence of RAT BRCA1 mRNA.

Hint: Use NCBI Database: (http://www.ncbi.nlm.nih.gov/)

1. Click all databases

Select: Nucleotide

(or: Rosie page: click Entrez)
2. Nucleotide: Type BRCA1 (Limits: Limited to: Gene Name. Check: exclude all

 of the above. Molecule: mRNA. Only from: Ref Seq) click Go.
3. Nucleotide:Type rat (Limits: Organism) click Go.

4. Click off limits. Click on history: #1 AND #2 (or whatever numbers correspond

 to previous searches) click Go.
5. Pick an accession number corresponding to the complete sequence.


Type accession number here__________.

4. How long is the human BRCA1 gene?

Hint: Use Santa Cruz Site (http://genome.ucsc.edu/) or (Rosie page: click Santa Cruz Genome Map)
1. Click Genomes.

2. Position or term search: Type: Brca1.Click submit.

3. Click on the link with the longest range so as to include all of the exons.
4. Get length of gene from the range in the position search box.

Type length of gene here_______

5. Produce a picture of a ribbon structure the BRCT domain of BRCA1 colored by secondary structure element and save it to your disk.

Hint: Use NCBI Database: (http://www.ncbi.nlm.nih.gov/)

1. Click All Databases.

(or: Rosie page: click Entrez)

2. Select Structure
3. Structure: Type BRCA1 (Limits: PDBDescr.) click Go.


4. Click 1JNX.


5. Click View 3D Structure.


6. Click Open with Cn3D (Default). Click OK.

7. On Cn3D Window: Export as PNG.


8.  Insert the PNG file into this Word document here:

6.  Show the lineage of " DNA Repair" in Gene Ontology?

Hint: Use the GeneOntology Database: (http://www.geneontology.org/)

(or Rosie page: click Gene Ontology).

1. Select: GO Term or ID. Type: DNA Repair. Click GO!

2. Scroll Down to entry for DNA Repair as distinct from entries that just 

contain the phrase for DNA Repair. Click on link.

3. Paste in the lineage here:

7. Name 2 proteins with which BRCA1 interacts and get a pdf file describing the interaction of BRCA1 and BRCA2. 

Hint: Use the BIND Database: (http://www.bind.ca/) (or Rosie page: click Gene Ontology)

1. Click: Advanced Field Specific Search
2. Click: field. Click: Interaction Description.Type: BRCA1 Click:Search.

3. Type the names of 2 proteins which interact with BRCA1 here___________ .

4. Go back to Search BIND data by building a field specific query.
5. Click: field. Click: Interaction Description.Type: BRCA1 AND BRCA2 Click:Search.

6. Click. Expand all. 

The results can be saved as  a full web page or as a pdf. Do both.

8. In Cytoscape window:


1. File-> New->Network-> Construct Network Using cPath.


2. Search cPath | BRCA1| Homo Sapiens | Limit to 500| Click Search.


3. Repeat step 2 for BRCA2.


4. Plugins_>Merge networks.


5. Available Networks: Click: BRCA1; BRCA2.


6. Click: OK.


7. Cytoscape Layouts-> Spring Embedded.


8. On PC Keyboard:Print Screen,


9. Paste into a word document.
9. Three women come to your office with the following germ cell variants in BRCA1 (according to the numbering in Genbank Accession number (U14680)):

1. 5375INSA


2. C5441T


3. A5403G

Rank these variants in order of increasing likelihood of causing breast cancer by time the women reach age 70. Explain your reasoning.

Hint: Follow the following steps.


A. WT BRCA1



1. Display the sequence Genbank U14680




a. Click send to text. The sequence should appear as text (i.e. no links)




b. open another window: 

http://searchlauncher.bcm.tmc.edu/seq-util/seq-util.html
c. Select : 6 frame Translation. Click O

d. Paste in sequence.

e. Delete Bases 1-119.

f. Select Frame:+1 Only

g. Select Output format (Genbank/GB)

h. Click perform conversion. 

i. Save output file as text.

j. Visually compare to translate of U14680 to see if you performed the translation properly.


B. 5375INSA BRCA1



1. Display the sequence Genbank U14680




a. Click send to text. The sequence should appear as text (i.e. no links)




b. open another window: 

http://searchlauncher.bcm.tmc.edu/seq-util/seq-util.html
c. Select : 6 frame Translation. Click O.

d. Paste in sequence.

e. Insert A at 5375. Delete Bases 1-119.

f. Select Frame:+1 Only

g. Select Output format (Genbank/GB)

h. Click perform conversion. 

i. Save output file as text.

j. Visually compare to translate of WT U14680 and predict effect of the variation on protein function based upon results of the previous searches. Predict the effect of protein function on likelihood of breast cancer based upon the results of previous searches. 


C. Repeat the above steps for  C5441T

D. Repeat the above steps for T5632A (examining the structure of the BRCT domain might be helpful) . 


E. Rank the 3 variations in order of increasing likelihood of causing breast cancer

 
by age 70. Explain your reasoning.
