Lasergene Workshop II 10.21.2005


PrimerSelect tutorials (Mac)

PrimerSelect helps you design primers and probes for PCR, sequencing, and hybridization experiments.  This tutorial should be followed in order, as they are designed to walk you through an example PrimerSelect project from start to finish.

1.  Defining primer design criteria 

Objective: Specify primer characteristics and their locations using the cloning vector pBR322 as the template sequence. 

1.1   Launch PrimerSelect by choosing Applications>DNASTAR Lasergene v6>PrimerSelect. 

1.2  Choose FILE > Enter Sequence and highlight pBR322(.seq) from Applications>DNASTAR Lasergene v6>Demo Data. 

1.3 Click Add File to move the sequence into the Selected Sequences/Chosen Files list. 

1.4 Click Done to open the selected sequence in PrimerSelect’s Document Window. The window should appear as follows: 
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1.5 Choose CONDITIONS > Primer Characteristics to open the dialog below. 

· The default primer length has been set to 17-24 bp, and that dimer and hairpin duplexing of 1 or 2 bp will be accepted. 
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1.6 Leave the default settings and click Cancel or OK to exit the dialog. 

1.7 Choose CONDITIONS > Primer Locations to open a dialog for restricting primer locations based on a given product length, a range in the template, or a combination of both. 

· Other commands in CONDITIONS allow you to set the Initial Conditions and Mispriming.

1.8 From the Restrict Locations By list, choose Upper and Lower Primer Ranges. Text boxes appear to permit you to define these numbers. 

· This is the best choice when designing PCR primers for a particular region of a sequence. 
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1.9 In Upper Primer Locations, enter 1700 and 1950 respectively. In Lower Primer Locations enter 2250 and 2500 respectively.  

1.10 Click OK to return to the Document Window, which now appears as follows. Paired green and red triangles mark the allowable ranges for the upper and lower primers, respectively. 

2.  Searching for primer pairs 

Objective: Search automatically for the best primer pairs. 

2.1  Choose LOCATE > PCR Primer Pairs. The Located Primer Pairs window appears, displaying a list of primer pair candidates, with the best choices shown at the top of the window. 
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· The upper pane of the Located Primer Pairs window shows the principle list of primer pairs. 

· The lower pane currently shows a list of alternatives for the pair currently selected in the top pane because (the Alternate Pairs palette tool) is active by default. 

2.2  Open the advice curtain on the right side of the window by dragging [image: image5.png]


(in the upper right corner) towards the left. PrimerSelect’s advice about each of the primer pairs now appears in the right column of the window, as shown below. 
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· PrimerSelect ranked this primer pair based on criteria established in the Initial Conditions, Primer Characteristics and Primer Locations dialogs. Note that the top pair is annotated as the “Best choice.” 

2.3 Double-click the primer pair at the top of the window to make it active. 

2.4 Click [image: image7.png]


  (the Show Alternate Products palette tool) to change the lower pane into a display showing intended and false primer sites and potential products for the highlighted primer pair. 
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2.5 Click each successive primer pair in the top pane and observe how the product bar in the lower pane becomes thinner, denoting a decrease in the amount of product expected. Note that some of the primer pairs have false primer sites, indicated by pink or light green arrows, and possible secondary products, denoted by dotted lines: 
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3. Viewing composition & amplification reports 

Objectives: View reports showing the composition of the primers and information about possible hairpins.  View reports showing the amplification summary.

3.1 Double-click the primer pair at the top of the window. 

3.2 Choose REPORT > Composition Summary to view the following table describing the composition of the primer pairs. 
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3.3 Choose REPORT > Primer Hairpins to view predicted primer hairpin structures.

· Other commands in the REPORT menu let you view self-dimers and pair dimers. 
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3.4  Choose REPORT > Amplification Summary to view the following table describing how well the selected pair is expected to perform in PCR amplification. 
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3.5 When you are done viewing these windows, close them before continuing with the next tutorial. Leave the Located Primer Pairs and main PrimerSelect window (“Untitled”) open. 

4. Editing primers 

Objective: Modify a primer by changing its length, introducing mutaions and changing codon usage in the Upper Primer Workbench. 

4.1 With the top primer pair active, choose EDIT > Work on Upper Primer to open the Upper Primer Workbench shown below. 

· The upper pane displays the template sequence and primers, with restriction sites shown above, and translated reading frames below. 

· The lower pane contains a template ruler and a display of potential priming sites and duplexing effects.

· About a third of the way down the Workbench, the primer sequence is shown in black. The triangular “handles” at either end allow you to shorten or lengthen the sequence. 
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4.2 Practice editing the primer in any of the following ways: 

· Modify any base by clicking on it and typing the new nucleotide character.

· Modify the primer length by dragging the handles at the end of each primer.  Note the header in the upper left corner of the window showing the length and melting temperature of the primer.

· Modify from one of the reading frames by clicking on a codon.  From the pop-up menu, choose one of the triplets presented (to introduce a silent mutation) or choose Other to change the codon entirely.  Codons which have been changed appear in red. Note: any edits to the primer or to the translated reading frames may affect the restriction sites recognized by PrimerSelect.

5. Introducing a primer mutation 

Objective: Improve the undesirable extended primer while keeping its sequence relatively unchanged. This will be accomplished by changing a Glycine residue to Serine. 

5.1 Click the black triangle on the left side of the primer sequence and drag it to the left until the length has been extended to 31 nucleotides. Check the length in the header, adjusting as necessary until your header matches the one in the figure below. The header also shows that the melting temperature for the primer has increased to 77.9ºC. 

5.2 Click the Glycine (Gly) residue in frame 2, written in green just below the primer. A menu appears, showing all four possible Glycine codons and the word Other. The check mark shows that GGT is the triplet encoding this particular Glycine residue. 

5.3 Select Other to open a menu with a list of amino acids. 

5.4 Click S - Serine. 

· The Gly code in the original line of green text does not change, but the duplicate sequence that appears below it in black (Primer) now shows Ser where the Gly used to be. Ser appears in red to show that it is a mutation from the original primer sequence. 

5.5 Click the Ser residue and select AGT from the menu that appears. 

· This makes a silent mutation to the Ser residue by changing the triplet that codes for Serine from TCT to AGT. 

· The original Ser residue had two substitutions compared to the original extended primer (TCT vs. GGT), but now the residues differ by only a single nucleotide. 

· The melting temperature has now been reduced to 61.9ºC, which is very close to the melting temperature of the original 24 bp primer (66.3ºC).   The melting temperature also close to the lower primer (63.3ºC).

5.6 In the Name field at the bottom of the workbench, enter Mutant Upper Primer.  In the note field, enter From Gly to Ser.

5.7 Click OK to save the mutant primer.  It will be automatically saved in the Primer Catalog.  Choose LOG > Primer Catalog to view it.

5.8  Save the lower primer to the Primer Catalog.  

5.9  View the Reports of Primer Self Dimers, Primer Pair Dimers, Primer Hairpins, Amplification Summary, and Composition Summary.

6.  Order oligos

Objective: Order the oligos you have designed so hard!

6.1  Choose LOG > Primer Catalog to view the primers you just designed.  Both upper (mutated) and lower primers should appear.
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6.2  Order your oligos (primers).  The website http://www.idtdna.com/ is strongly recommended.
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