Bioinfomatics

Goal of analysis.  1. Obtain sequence of assigned gene from wormbase.  2. Become familiar with wormbase gene summary.  3. Use Blast to identify similar genes in C. elegans.  4. Use Biology Workbench to align assigned gene to similar genes.  5. Identify regions in assigned gene that would allow for specific RNAi constructs to be made.

Assigned Genes

For HSP110 study

1. hsp70-1 (F26D10.3) – Major Cyto HSP70

2. hsp110-1 (C30C11.4) – Cyto HSP110

For ER folding

3. hsp70-3 (C15H9.6) – ER constitutive GRP78

4. hsp70-4 (F43E2.8) – ER inducible GRP78

5. GRP170a (T24H7.2) – ER constitutive? 
6. GRP170b (T14G8.3) – ER constitutive? 
7. hsp70-11 (stc-1) (F54C9.2) – ER truncated hsp70 

8. cnx-1 (ZK632.6) – ER Calnexin

9. crt-1(Y38A10A.5) – ER Calreticulin 
Wormbase 

1. Go to wormbase http://www.wormbase.org/ and find gene summary.  Save electronic version.

2. Note CGC, sequence and other names.

3. Obtain your gene sequence by clicking on nucleotides (coding/transcript) link next to “gene models”. Save an electronic version.
4. Read description and Notes.

5. Note Location box.

a. Click genomic position link. To view nearby genes adjust scroll to 40kb.

b. Is your gene in an operon? What other genes are in the operon or are nearby? What are the functions of those genes?

6. Under function note RNAi phenotypes.  What phenotypes have been observed for your gene?  Are the phenotypes repeatable?  Are they specific to your gene? Note other features on functions.
7. Note Alleles: Are there any alleles for your genes.  Especially valuable are deletions or non-sense alleles.

8. Note Homologies.  Click “show alignments” under similarities.  Note this is a amino acid alignment.  Where are the regions of greatest conservation and greatest divergence.  How related in the closest C. elegans gene?

9. Note Reagents.  Are there any transgene strains for your gene.  What type?

10. How many bioliographic references are there for your genes?  After reading the abstracts, you may want to read some of there references before you begin your experiments.

NCBI Blast Search
1. Open second Explorer window. Go to NCBI http://www.ncbi.nlm.nih.gov/.  Click Blast link on bar. Click nucleotide-nucleotide “blastn”.
2. For a general search of the database for similar sequences, paste cds sequence of your gene (that you saved from wormbase) into the search box.  Leave database as “nr”.  Click “blast”.  

3. Click format to retrieve results.  What sequence is most similar to your gene.  What is the most similar non C. elegans sequence?  What is the most similar human gene?

4. Repeat blast search using “ref_rna” database. Note genes that come up.
5. Repeat blast search again using the ref rna database, but this time limit the search to C. elegans.

6. What are the most similar genes in the C. elegans genome?

7. For the most similar gene save the fasta format of the gene.

Biology Workbench

1. Open third Explorer window. Go to Biology Workbench <http://workbench.sdsc.edu/> . Register for a free account and then log on.

2. Click the sessions button and select new. Name the new session then start. Select nucleotide tools. And click “ADD”.  Paste the cds of your gene into the window.  Label appropriately (e.g. C. elegans hsp6 cds).  Select “save”

3. Using the same procedure add the sequence of the most simlar C. elegans gene that you identified using blastn.

4. To align the two sequencing, select both sequences by checking the boxes to the left of the sequences.  Select clustalw. Select submit.
5. Copy and past the alignment into a Word doc.  To properly format, change font to courier and 9pt.  Print.

6. For each line of the alignment – determine the % identity.
7. Analysis: Are there regions extending over several hundred base pairs were the alignment is <80% identical.  Do large introns interrupt this sequence?

8. Repeat analysis for the second C. elegans gene found in your blast search.
