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Co3 DNA sequence activities
Title of Lesson:  Validating CO3 DNA Sequences 

Designed by: Dr. Simona Bartl (sbartl@mlml.calstate.edu) 
Procedure                     
Enter your name here: 








Part 1: Checking & Editing Nucleotide Sequences

1. QUICK CHECK:  Open first trace file (.ab1) in the forward direction (F) in Chromas.  Export sequence in Fasta format.  Highlight a region with out any “N”’s.  Perform a Basic Nucleotide Blast (On NCBI Blast web site: paste sequence into Blast search box; choose Other database; click Blast).  Note the first best match.  Repeat with second trace file.  (Note the sequence name and the mussel name are the same.  Example A1)


a. Seq name _________________   
Best match accession # ____________
       Best match species _________________________________  


b. Seq name __________
Best match accession # __________
       Best match species _________________________________

2. EDIT:  If best match is a Mytilus CO3 sequence return to trace file (.ab1) in Chromas.  Open the corresponding trace in the reverse direction (R) and convert to reverse complement.  Scan both traces at the same time and resolve any discrepancies.  Choose to make edits in the F (forward) or RC (reverse complement) trace.  Save the edited sequence as a Notepad document in Fasta format (In Chromas: Highlight sequence, Edit, Copy, FASTA format; In Notepad: Edit, Paste). Name Notepad file as name_F_ed.txt or name_RC_ed.txt. Make sure your sequence starts on the second line with a “>” on the first line.  
___ Check here when done with both sequences (1 and 2)

3. CHECK DIFFERENCES:  Align both of your sequences in Clustalx.  Note the number of nucleotide differences between your two sequences below:
_____ Number of nucleotide differences

Part 2: Checking & Editing Protein Sequences

4. FIND PROTEIN:  Check both sequences for open reading frames (On NCBI ORF Finder web site: paste nucleotide sequence into search box; click ORF Find. You should see a solid bar with no gaps). If there is not a complete ORF, you need to return to editing your sequence. Repeat with second sequence.

______ ORFs found in both sequences

5. When you are satisfied that your sequence is ready for prime time, copy it to the “zzDNAseqs_CLEAN” folder in the Sequence_Data directory.  This sequence can now be used by other participants.
6. CHECK UNIQUENESS:  Now Blast your edited sequences.  Is there an identical sequence in the database or is your sequence unique (write in “none”)?


a. Seq name ___________

Identical match accession # ________________


b. Seq name ___________

Identical match accession # ________________

7. CHECK DIFFERENCES:  Export the protein sequences in Fasta format into a Notepad file (On ORF Finder web site Results page: click on Six Frames box, choose 3 Fasta Protein in drop down menu, click View, copy sequence, paste into Notepad).  Align protein sequences with Clustalx.  Note the number of amino acid differences between your sequences.

______ Number of amino acid differences

Part 3: Creating Phylogenetic Trees

8. CROPPING:  Download the “CO3_ref_seqs.txt” file from zDNAseqs-CLEAN folder, and add your two nucleotide sequences in Fasta format.  Align in Clustalx.  Make sure the sequences are all exactly the same length.  If not, go back to the text file and remove (or add) sequence ends until all the sequences are the same length. Save these sequences in a file named  "name1name2_for_tree.text (example: A1A2_for_tree.text) in the zzDNAseqs-CLEAN folder.  Remember that Fasta format requires that each sequence be separated by a line with “>name” and then sequence on the next line. Next save your two sequence names and ref_ed.txt (example:  A1A2ref_for_tree.txt) in your personal folder.

9. FIRST TREE:  Now run Clustalx again.  The list at the top will tell you each sequence name and the size.  The sizes should all be the same.  Now build a neighbor joining (NJ) tree with branch lengths. Paste the pdf of the tree here.

a. From the tree I identify mussel  ______ as a Mytilus __________________.

b. From the tree I identify mussel  ______ as a Mytilus __________________.

10. FINAL ALIGNMENT:  Once all the sequences from the workshop are finished and in a file with the reference sequences, do a final Clustal alignment.  From this alignment identify the number of unique sequences and the mussels that have each sequence.

a. _____  number of unique sequences

b. Unique sequence #1 is in mussels:__________________________________________

c. Unique sequence #2 is in mussels:__________________________________________

d. Unique sequence #3 is in mussels:__________________________________________

e. Unique sequence #4 is in mussels:__________________________________________

f. Unique sequence #5 is in mussels:__________________________________________

g. Unique sequence #6 is in mussels:_________________________________________

(Add more lines as needed.)

11. FINAL TREE:  Build a final NJ with branch lengths tree.  Paste the tree below.  Has your species assignment of your mussel changed?  Explain.

11.  Submit this worksheet.  Rename the file "name_worksheet" (example: A1A2_worksheet) and place in zDNAseqs-CLEAN folder and you are done! Congratulations!!!
