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3. Changing the primer design conditions (parameter) 
When designing the primers, the user can change primer design conditions.  The primer design conditions can be 

saved and revised. 

 

3.1 Changing and storing the primer design conditions 

In this example (Figure 3.1), the Length, Tm, and GC content (%) have been changed. 

To save the primer design conditions, click on the “Save Parameters” button.  As indicated in Figure 3.2, the 

program will ask how the conditions should be saved.  Save the primer design conditions by specifying the file name 

and location. 

 

Figure 3.1 Changing the primer design conditions (Primer Design window) 

 

 

 

 

 

 

Red indicates the 
Length, Tm, and 
GC content (%) that
were changed. Click on the “Save 

Parameters” 
button. 
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Specify the file 
name and location
to save the primer 
design conditions. 

Figure 3.2 Saving the primer design conditions
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3.2 Using the saved primer design conditions for the primer designing 

Upload the target sequence in the startup window of the PrimerExplorer V3.  Next, check on “User Assignment” in 

the parameter set and click on the “Browse” button to select the parameter file containing the primer design 

conditions. 

Click on the “Primer Design“ button. 

 
 

 

 

 

 

 

 

 

 

 

 

 

The primer design window (Figure 3.4) will display the previously saved (Figure 3.2) primer design conditions.  

Here, the “Parameter Set” is displayed as “Custom.” 

Next, click on the “Generate” button to design the primers.  The primers are selected using the procedures 

described in Section 1 (see p.12 - 14). 

 

3) Select the parameter 
file containing the 
saved primer design 
conditions. 

1) Select the target 
sequence file. 2) Check on the 

“User Assignment,” 
and click on the 
“Browse” button. 

4) Click on the “Primer 
Design“ button. 

Figure 3.3 PrimerExplorer V3 startup window
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Even if a “User specified” parameter of “Custom” has been selected, it is possible to switch to other primer design 

conditions (Normal, AT rich, GC rich).  To do this, select another desired primer design conditions in the pull-down 

menu in “Parameter Set” prior to designing the primers. (See Figure 3.5) 

 

 
 
 
 
 

 
 
 
 
 
 

Select another primer 
design conditions in 
the pull-down menu. 

Figure 3.5 Changing the parameters 

“Custom” has been
selected as the 
“Parameter Set.” 

Previously saved 
primer design 
conditions will be 
displayed. 

Figure 3.4 Primer design window
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4. Designing primers with specified primer locations 
4.1 Specifying the primer locations in the target sequence 

Primer can be designed for a specified primer location if the region is known to be easily amplified by PCR, or if the 

region to be amplified is pre-determined, or if it is desired to use the primers or primer locations used in PCR. 

As in Figure 4.1, specify the primer location by clicking on the “primer location“ button.  The Figure shows that the 

“F3” button is clicked, and as in Figure 4.2, the region specified as the location F3 will be displayed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Display of the 
specified primer 
location 

1) To change the 
specified region, 
specify a new location 
F3. 

2) Click on the 
button to 
re-specify the 
location F3. 

Figure 4.2 Window after specifying the primer location 

2) Click on this
button to specify
the location F3. 

1) Specify the 
primer location.

Figure 4.1 Primer design window 
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To change the location F3 to some other location, specify another location as shown in Figure 4.2, and click on the 

“F3” button again.  As shown in Figure 4.3, the new location is now specified as the location F3. 

The locations can be changed as above.  To delete the information at this primer location, click on the “Clear” 

button to delete. 

 

 

 

 
 

 

 

 

4.2 Specify the primer location to be designated for primer design 

Now we design primers in which the primer location has been pre-specified.  Here, as indicated in Figure 4.4, the 

location F3 has been pre-specified prior to the primer design.  Specify the primer location by clicking on the “F3” 

button, and once the specified location has been displayed, then click on the “Generate” button to design the primers. 

(See Figures 4.4, 4.5) 
 

 

  

 

 

 

 
 

2) Click on the 
button to specify 
the location F3. 

1) Specify the 
primer 
location. 

Figure 4.4 Primer design window 

The previously 
specified location is 
deleted and the 
newly specified 
location is displayed. 

Click on this button 
to delete the 
information on this 
primer location. 

Figure 4.3 Window after re-specifying the primer location
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After the primers have been designed, click on the “Display” button to display the Primer Set List window. (See 

Figure 4.6) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Click on the 
“Generate” 
button. 

Location specified 

Figure 4.5 Primer design window (primer design after specifying the location) 

Click on the 
“Display” button.

Figure 4.6 Primer design window (after primer design) 
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In Figure 4.7 Primer Set List window, the portion indicated in green capital letters corresponds to F3, which is in 

agreement with the previously specified location.  Primer sets with the F3 specified have been designed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

From the primers designed, the primer sets are selected using the procedure described in Section 1 (see p.12 - 14).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Primer sets with the
F3 specified have 
been designed. 

Figure 4.7 Primer Set List window (page 1)
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5. Loop primer design 
5.1 Uploading the primer information file 

Return to the PrimerExplorer V3 startup window and re-load the previously saved “primer information file.“  Click 

on the “Browse” button to select the file, and then click on the “Primer Design“ button. (See Figure 5.1) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.2 Designing loop primers 

After uploading the primer data file, the loop primer design window will be displayed as shown in Figure 5.2 on the 

next page.  Keep the parameters as default and click on the “Generate” button. 
 

 

 

 

 

 

 

 

 

 

 

1) Select a primer
information file. 

2) Click on the “Primer 
Design“ button. 

Figure 5.1 PrimerExplorer V3 startup window 
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A total of 20 sets of primer will be generated.  Click on the “Display” button to display the Primer Set List (See Figure 

5.3) 

 

 

 

 

 

 

 

 

 

 

 

Click on the 
“Generate” button 
without changing the 
parameters. 

Figure 5.2 Loop primer design window 

20 sets of primers
have been generated. 

Click on the “Display” button 
to display the Primer Set 
List. 

Figure 5.3 Loop primer design window (after primer design) 
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Figure 5.4 shows the results as a Primer Set List.  At the top is the location of the saved primer information, 

underneath is the target sequence, and at the bottom are the loop primers. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Examine the detailed information to choose from these loop primer sets.  Check the boxes to the left of all primer 

sets, and click on the “Details” button to display the Primer Set Details window. 

 

 

 

 

Figure 5.4 Primer Set List window

1) Check 
the boxes. 

Backward-side loop
primer 

Saved primer 
information 
locations 

Forward-side loop 
primer 

2) Click on the
“Details” button.
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5.3 Narrowing down the loop primer set candidates 
Primer Set Details window (Figure 5.5) shows the detailed information on the six loop primer sets previously 

selected. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A close look at the forward-side loop primers will show that the ID numbers 1, 2, and 3 are the same and the ID 

numbers 4, 5 and 6 are the same.  As an example from the former (1 to 3), the stability of the 3’ end of the loop 

primer ID number 1 is -4.74.  As an example from the latter (4 to 6), the stability of the 3’ end of the loop primer ID 

number 4 is -4.41.  Thus, the stability of the former three is better.  Therefore, the choices will be further narrowed 

down from the former three. 

Among the primers of the ID numbers 1, 2 and 3, we will now examine the stability of the 3’ end of the backward 

side.  Stability is -4.46 for ID number 1, -4.06 for ID number 2, and –4.07 for ID number 3, so that the loop primer set 

ID number 1 is the most stable.  Among the six loop primer sets, ID number 1 is selected.  Check the primer ID 

number 1 and click on the “Confirm” button.  The confirmed loop primer information is displayed and this is the final 

screen for loop primer design. 

Same 
sequence

Same 
sequence

Figure 5.5 Primer Set Details window
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6. Primer design that takes the location of mutation into account 
6.1 Uploading the target sequence 

This section explains primer design for amplifying the wild type and mutant type strains together using common 

primers, or for selectively amplifying the mutant type only. 

Open the PrimerExplorer V3 startup window, use the steps outlined in Section 1 to select the target sequence file 

(see p.8) and then click on the “primer design button.” (Figure not shown) 

 

6.2 Designing primers that do not include the mutation by entering the location of the 

mutation over the target sequence 

We now explain the design of primers that do not include the location of the mutation.  Click on the “Mutation” 

button after specifying the location of the mutation in the target sequence in the primer design window (Figure 6.1).    

As indicated in Figure 6.2, the indicator of the location of the mutation changes from a star (*) to a hyphen (-).  This 

status indicates that the entry has been accepted.  To delete this mutation information, click on the “Clear” button. 

 

 

 

 

 

 

 

 

 

 

Figure 6.1 Primer design window   

 

 

 

 

 

1) Specify the
location of the
mutation in the
sequence. 

2) Click on the
“Mutation” 
button. 
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Now, we will enter a mutation at another location (a different mutation).  Here, the primers will be designed based on 

the re-entered mutation information (See Figure 6.3).  The primers are designed to avoid including the mutation.  

1000 primer sets have been designed. (See Figure 6.4) 

 

 

Click on 
the “Generate” 
button. 

This mutation 
information will 
be used. 

Figure 6.3 Window after entering site of mutation

 

The star (*)
changes to a
hyphen (-). 

To delete the 
mutation 
information, click 
on the “Clear” 
button. 

Figure 6.2 Window after entering the location of mutation 
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Next, click on the “Display” button to show the results.  As indicated in Figure 6.5, the primers are designed to 

exclude mutation from the primer regions. 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

For reference, Figure 6.6 shows the results obtained when the primer design was conducted without any mutation 

entry. 

1,000 primer sets 
have been designed. 

Click on the “Display”
button to show the 
results. 

Figure 6.4 Primer design window

Primer sets are generated

that avoids this location. 

The mutation is

located here. 

 

Figure 6.5 Primer Set List window (page 1) 
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<Note> 

The process of primer design when a mutation has been entered is to determine first the 
primer location for each of F1, F2, F3, B1, B2, and B3, then delete those candidates that include
to the location of the mutation, and then use the remaining primer regions to compose the 
primer sets. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6.3 Designing primers with mutations at the 5’ end or 3’ end of the primer region 

Here we discuss designing primers with mutations located at the 5’ end and 3’ end of the primer region.  For 

example, in the example discussed above, if a mutation is located near 141 bp in the target sequence, then the 

number of primer set candidates for amplifying this region decreases dramatically.  When amplifying the region that 

contains the mutation, it is preferred that the mutation not be located within the primer, but there are circumstances 

where such strict conditions greatly decreases the number of potential primers or prohibits primers from being 

designed at all.  If the mutation is not present in the primer, then as indicated in Figure 6.6, many primer set 

candidates are generated such that they incorporate the location of the mutation.  Thus, by using less stringent 

conditions to design the primers to allow the mutation to be present within the primer regions, many varieties of 

primer candidates can be generated.  Then, primers are chosen such that the mutation has the least influence on 

the amplification. 
In PrimerExplorer V3 it is possible to select the primer regions that contain the mutation.  Regions that can be 

selected are 5’ end, 3’ end and the internal region for the F3, B3, F2, B2, F1c, and B1c. Since the 5’ end at regions 

Figure 6.6 Primer set designed with no mutation entry 
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F3, B3, F2, and B2 and the 3’ end of regions F1c and B1c and the internal regions between 5’ end and 3’ end do not 

serve as the starting points of the amplification and are less susceptible to the effect of the mutation.  When primer 

design can hardly be achieved, allow mutations at these regions to proceed to the primer design. 
First, the primers are designed so that the mutation is located at the 5’ end of the primer region.  As in Figure 6.7, 

check the box for the 5’ end at region F3 in the primer design window, and then click on the “Generate” button to 

design primers that include the mutation at the 5’ end. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3) After the primers have
been designed, click on the
“Display” button. 

2) Click on the
“Generate” 
button. 

Use the same 
mutation 
information as in
Figure 6.3 

1) Check the “F3
5’ term” box. 

Figure 6.7 Primer design window 
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<Note> 

In case mutation regions have been specified using “Mutation/ Consensus” setting, the
process of primer design will not eliminate primer regions that contain the specified mutation
regions (for example F3 5’ end) among the generated candidate primer by its filter.  These
primers incorporate with other remaining primer candidates to compose primer sets. 

After the primers have been designed, click on the “Display” button to display the data.  As indicated in the Figure 

6.8 Primer Set List window, the mutation in the primer is indicated in red.  Since we have specified that the mutation 

be present at the 5’ end of the primer at regionF3, we will design primers that include the mutation at the 5’ end of 

region F3. 

 

 

It is possible to select multiple regions that contain the mutation.  Here, mutations are allowed at the 5’ ends of 

locations F3 and F2. 

As indicated in Figure 6.9, check the box for F3 5’ end and the F2 5’ end in the primer design window and then click 

on the “Generate” button.  After the primers have been designed, click on the “Display” button to display the data. 

Primers with the mutations at the F3 5’ end or the F2 5’ end are designed. (See Figure 6.10) 
 

The location 
containing the 
mutation is shown 
in red. 

Primer is designed 
with the mutation 
located at the 5’ end 
of region F3. 

Figure 6.8 Primer Set List window (page 1) 
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1) Check the “F2 5’

term” box. 

2) Check the “F3 5’

term” box. 

Figure 6.9 Primer design window 

Primers with a
mutation at the 5’ end
of region F3 or F2 are
designed. 

Figure 6.10 Primer Set List window (page 1)



 36

Check the “F2 3’

term” box. 

Next, we design primers that contain a mutation at the 3’ end of a primer region.  As in Figure 6.11, in the primer 

design window, check the box at the 3’ end of F2 region and click on the “Generate” button.  After designing the 

primers, click on the “Display” button to display the results. 

When a mutation is present at the 3’ end of regions F2, F3, B2, or B3 or at the 5’ end of regions F1c and B1c, the 

specificity of the primer to the wild type strain becomes low, and the specificity toward the mutant type strain 

becomes high.  These locations serve as the replication starting points after annealing, so that the gene with the 

mutation is specifically amplified.  Using this property, one can choose highly specific primers. 
 
 

Figure 6.11 Primer design window 
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Figure 6.12 shows the result of primer designing that includes the mutation at the 3’ end of F2 region.  

 

 

The method described in Section 1 is then followed (See p.12 - 14) to compare the primer information and select 

the primer sets. 

 

 

 

 

Mutation is 
located at the 3’ 
end of F2 

Figure 6.12 Primer Set List window (page 1)


