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Objective:	To learn to use PC‑based, DNA analysis software to: Directly sequence PCR product

A portion of the genome may be amplified by PCR and the product directly sequenced for many purposes. Determining presence of a mutation, whether natural or manmade, is one common use. The amplicon in this exercise was produced and sequenced to complete a genomic sequence.

The SP609-SP610 Amplicon 

This amplicon is a small, fragment of viral DNA (BaCMV OCOM4-37) . The sequencing facility has sent two sequences to you. One sequence was obtained using the SP609  primer and  amplicon DNA as a template and the other sequence was generated using the SP610 primer and similar amplicon template DNA. Remember the primers are synthetic DNA sequences and must be removed from the “good” DNA sequence. 

Primer SP609	   	TTGCTCGGACTGTAGTATGAAG       
Complement SP609  	CTTCATACTACAGTCCGAGCAA

Primer SP610	     	TCTACCGCCGGAAAAGTC	
Complement SP610 	GACTTTTCCGGCGGTAGA

Objective:	To derive the complete sequence of both strands of the fragment, search GenBank for similar sequences, whether DNA or protein.

Procedure:	This will be done using the SeqTrace program with some special changes for PCR.
 
On D2L, in in MolTech DNA Data,  there is a directory called “Project D3 PCR SeqTrace Alignment”. In there are the trace files needed for your assignments. There are two trace files that were sent by the sequencing facility. The sequences of the synthetic primers used to produce the amplicon are above. 

Opening and Editing Trace files using SeqTrace


1. Open SeqTrace and  start a new project by clicking the icon or selecting File > New Project. A project setting dialogue box will open. You need to select Choose and browse to the folder containing the project traces. I recommend using the Project DNA3… folder. 
2. Delete the primer names in the Forward and Reverse primer boxes and replace them with SP609 and SP610, respectively.
3. IMPORTANT put the primer sequences used in your amplification in the primer sequences box. Use SP609 as the Forward Primer.
4. Select the Sequence processing tab. A lot of useful settings are shown. We are only going to change one, check the Trim primers if 80% of the primer alignment matches. This may not work, we will check manually but it’s nice to have it done for you.
5. Click OK
-a project settings dialogue box will open every time you start a new project
6. To add trace files to the project, click the plus icon or select Traces > Add Traces
7. Highlight both traces and click add
8. We are going to manually set the trace SP610 as the reverse primer. Double click the blue rightward pointing arrow on the right of the sequence. It should change to an orange leftward pointing arrow.
9. We are now going to group these traces together so the program will assemble them. Highlight both traces and select Traces > Group Selected forward/reverse files. A Group Name dialogue box opens. I suggest the name PCR609-610 and selecting OK
10. The trace files have disappeared and PCR609-610 has appeared. Click the expander box, the one with the plus sign in it to the left of PCR609-610 to see the sequences.
11. To generate aligned sequences highlight the Group Name,  PCR609-610, select Sequences > Generate Finished Sequences > For  selected trace files. A dialogue box comes up asking if you want to do this and overwrite saved sequences, click yes.
-although these are “finished sequences” they almost always require further editing before use
12. To see the aligned trace files, highlight the Group Name, PCR609-610, and select Traces > View Selected Trace Files. The two trace files will be open on top with the two called traces below and the consensus sequence below them. Maximize the box or scrolling to the left becomes a problem. 
-although the trace files are supposed to scroll in a synchronous manner, I find that they often don’t. Double clicking on the called traces sequence below and the nucleotide will be highlighted and on the chromatograms.
13. Let’s save the project by selecting File > Save Project As and navigating to our Project DNA3… folder and using the name Alignment PCR609-610
-don’t use the Save initially as the file will be saved to the seqtrace directory on the root drive
14. We’re going to cut off the primer sequences manually. Look at the called trace sequences at the bottom from the primer SP610 trace. The complement to the 610 trace is showing to make editing easier. Look for the SP609 primer. 
15. Select the SP609 bases in the consensus sequence, right click and select delete selected bases.
16. Now we are going to work our way through the consensus sequence looking at conflicts. Conflicts are shown as a space or dash in the consensus sequence and/or are highlighted in yellow in the called trace sequence. The first conflict is a few bases from the 5’end. Double click the first nucleotide in the conflicted bases.
-the two chromatograms won’t align perfectly near the ends but the peaks will be highlighted.
17. Look at the disputed peaks. Do you believe the 609 trace or the 610 trace?
18. Select the conflicted bases in the consensus sequence, right click and select modify selected bases
19. Type the correct bases into the consensus sequence and select OK
-it doesn’t matter if you type the bases in as lower or upper case, the program will change them to uc
20. Move along the consensus sequence looking for conflicts. You will have to stretch or maximize the box to scroll to the 3’ end. Double click on the highlighted T to synchronize the chromatograms. Which trace do you believe. The consensus sequence show the program believed one trace over the other.
21. Now we are going to remove the primer sequence from the 3’ end. This is the complementary sequence to primer SP610. Scroll to the 3’ end of the SP609 trace. Notice how the peaks end abruptly. That is the end of the amplified sequence. 
22. Look down at the 3’ end of the consensus sequence. The complement of the SP610 sequence is there. Select the complementary primer sequence, right click and select delete selected bases. Save the project.
23. The consensus sequence is finished and needs to be exported as a useable file. Select File > Export working sequence and the Export Working Sequence dialogue box opens. Browse to your folder, enter a name like PCRSP609-610con and select save.
24. Open the file in a text editor. It has been saved as a fasta sequence.
25. Use SnapGene Viewer to convert the the fasta file to a genebank file. Add what you believe to be correct annotation.
26. Using the Genbank file search the DNA and protein databases for similar sequences (use BlastN and BlastP). Save the results as screenshots. 

Data to be produced:
					Computer files						
Alignment PCR609-610.str			PCRSP609-610.fa					
PCRSP609-610con.gb (annotated)		BlastN screenshot		BlastX screenshot
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