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Third Wave Technologies 
Universal Invader™ Design Software Tutorial 

 
This tutorial has been designed in order to assist in the use of the Universal Invader™ design software.  
It will take you through the five basic steps of the online software and give helpful pointers along the 
way. 
 
 
 
 
FIVE BASIC STEPS TO USING UNIVERSAL INVADER™ DESIGN S SOFTWARE 
 

1. STEP 1: Input sequence that you wish to design your oligonucleotides to detect. 
2. STEP 2: Select reaction design options. 
3. STEP 3: Generate oligonucleotide design(s). 
4. STEP 4: Select oligonucleotide design(s). 
5. STEP 5: Create your order of oligonucleotides and universal reagents. 

 
GUIDE FOR USING THE UNIVERSAL INVADER™ DESIGN SOFTW ARE 
 

· During your design session you will notice a navigation bar located on the left side of each page, 
this will help you to navigate between pages of the Universal Invader™ design software.  An 
example is shown in Figure 1.  The navigation box for the active page will be highlighted in 
orange while all other navigation boxes will be blue. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

  
 
 
 

!NOTE:  It is recommended that you view the Universal Invader™ chemistry tutorial before you use this software in 
order to ensure your understanding of the reaction. ��
 

Homepage for Universal Invader™ design software.

Enter Sequences and select design options.

A brief summary of all current designs.

A detailed report of designs generated.

Provides oligonucleotide and reagent ordering information.

Figure 1. Universal Invader™ Design Software Navigation Bar
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· Question marks, as shown in Figure 2 are present throughout the Universal Invader™ design 
software to provide additional information.  When the question mark is clicked a brief 
explanation will appear in a green box.  To close the explanation, click the question mark again. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 2.Universal Invader™ Design Software – Help Example 

Explanation.

Question on this?
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· Prior to entering the sequence in the Universal Invader™ design software check your sequence 
for the following. 

 
o The sequence should be in one of the accepted formats shown in Figure 3. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 3. Universal Invader™ Design Software – Accepted Sequence Formats 
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o When designing for Site Specific Detection brackets may be places around the base(s) of 

interest as shown below. 
�� Fixed location detection: 

Example: …gtata[C]ggtata... 
�� Insertion detection: 

Example: …gtata[TCG+]ggtata... 
�� Deletion detection: 

Example: …gtata[TCG-]ggtata... 
�� SNP detection: 

Example: …gtata[CG]ggtata... 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

!NOTE:  In order for the Universal Invader™ design software to generate all oligonucleotides for the reaction 
it is necessary to have about 100 bases in the sequence.  The exact number of bases needed is dependent on 
sequence and the design type selected. ��
 

!NOTE: Standard nucleotide ambiguity code indicated as “ Codes Usable for SNP detection” in 
Table 1 may also be useable for SNP Detection.��
 
Example: SNP detection using ambiguity code for [GC] …gtataSggtata...  

!NOTE: If detection is needed in a highly polymorphic region indicate the detection site using 
brackets and indicate the neighboring polymorphisms using standard nucleotide ambiguity code 
in Table 1. ��

Code Nucleotides Code Nucleotides
M A, C V A, C, G
R A, G H A, C, T
W A, T D A, G, T
S C, G B C, G, T
Y C, T N A, C, G, T
K G, T

Codes Usable for SNP Detection Additional Codes Allo wable In Sequence

Table 1. Standard Nucleotide Ambiguity Codes 
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STEPS FOR USING THE UNIVERSAL INVADER™  DESIGN SOFTWARE 
 
 
 

1. STEP 1: Input sequence that you wish to design your oligonucleotides to detect – Figure 4 
 

a. Enter a name for the sequence in space provided. 
 

b. Input sequence (Refer to pages 3 and 4 for guidelines). 
i. For a single sequence, copy and paste the sequence directly into the box. 
ii. For multiple sequences use the browse button to input the file containing the 

aligned sequences. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 

2. STEP 2: Selecting Universal Invader™ Design Options – Figure 5 
 

a. Select Design Type: 
i. Site specific detection designs 

1. SNP detection 
2. Insertion / deletion detection 
3. Fixed location detection  

ii. General detection designs 
iii. Option – Treat sequence as RNA instead of DNA. 

If this is selected, the InvaderÒ reaction oligonucleotides will be designed for 
detection of the minus strand. 

 

!NOTE:  The Universal Invader™ design software does not perform any bioinformatics assessment. 

Figure 4. Universal Invader™ Design Software – Entering Sequence Information 

1b

1a
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b. Select Oligonucleotide Preferences: 
i. Option – Use invading oligonucleotide as primer.  

Designs an oligonucleotide set that utilizes one of the PCR primers as the 
invading oligonucleotide for the InvaderÒ reaction. 
 
 
 
 

 
ii. Option – Automatically pick the arms for my probe(s). 

Allowing the software to choose the arm(s) insures that the probe arm(s) and 
FRET oligonucleotide(s) will be compatible with the rest of the oligonucleotides 
needed for the reaction. 
 
 
 

 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 
 

!NOTE: This option is not allowed for designing SNP detection reagents. When designing for 
SNP detection the Universal Invader™ design software will always create designs that have PCR 
primers that flank the Invader��Ò reaction oligonucleotides. ��
 

!NOTE: The “arms” refers to the sequence of the non-target sequence-specific portion of the 
probe oligonucleotide(s).  The “arm” sequence will dictate which FRET oligonucleotide(s) 
should be used for the reaction. ��
 

Figure 5.Universal Invader™ Design Software – Entering Design Options 

2a

2a

2b

2b

3a
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3. STEP 3: Generate oligonucleotide design(s) 
 

a. Click Create Designs 
A design screen will appear similar to the example shown in Figure 6. 

 
 
 
 
 
 
 

 
 
 

4. STEP 4: Select oligonucleotide design(s) – Figure 6 
 

a. The design choices will be listed in a ranked order based on scoring parameters involving 
InvaderÒ chemistry footprint score, primer score, and resulting amplicon length. 

 
b. The Universal Invader™ design software automatically selects the highest ranked design 

for order export.  If a different or additional design is desired follow these steps: 
i. Deselect any oligonucleotide designs that are not desired. 
ii. Select the desired oligonucleotide designs. 

 
c. Click Save Oligonucleotide Selections. 
 
d. Click Create Order. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

!NOTE: If no suitable designs are generated you will get a message similar to that below.  If this appears, 
go back to the Start Page and check if the sequence is in correct format and is of sufficient length.��
 

��
 

��

 

TM
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5. STEP 5: Create your order for oligonucleotides and universal reagents – Figure 7 
 

a. Ordering oligonucleotides. 
 
 
 
 

 
 
 

!NOTE:  The Universal Invader™ design software enables users to order oligonucleotides from IDT.  If 
you wish to receive oligonucleotides from a different supplier click on the MicrosoftÒ Excel icon to 
export the selected Universal Invader™ oligonucleotide sequences designed to an Excel file.  

Figure 6.Universal Invader™ Designs Software – Selecting Designs 

4c

4a

4b

4d
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i. Click Export Oligonucleotides to IDT (Integrated DNA Technologies). 
This will send your oligonucleotide sequences to the IDT webstore and will bring 
up the screen shown in Figure 8, which: 

1. States “The oligonucleotides have been sent to IDT’s webstore”. 
2. Provides a link to the IDT webstore. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
  
 

ii. Click Go to the IDT webstore link. 
This will open a new window giving you the page shown in Figure 9.  Log in and 
follow instruction provided in the IDT webstore. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

!NOTE: The oligonucleotides sent to IDT will have recommended default options selected for 
scale, purity, and 3’ modification.  If desired these choices may be changed.��
 
Default setting: 
     Probe oligonucleotides:  
          Scale – 100 nmole 
          Purity – HPLC 
          3’ Modification – Amine  
     Primers and invading oligonucleotides:  
          Scale – 25 nmole 
          Purity – Desalted 
          3’ Modification - None 
 

Figure 7. Universal Invader™ Design Software – Export Oligonucleotides to IDT 

5a
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iii. Option – Click the MicrosoftÒ Excel icon. 
This will export the oligonucleotide sequences designed to an Excel file so they 
may be saved and referenced later. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
\ 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
  
 
 
 
 
 
 
 

Figure 8.Universal Invader™ Design Software – Exported Order to IDT 

5a

5a

5b
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b. Ordering Universal General Purpose Reagents. 
i. Click Next. 

This will take you to the dye selection screen shown in Figure 10. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 9. IDT Webstore – Log In Page 
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1. Select a dye for each probe arm. 
 
 
 
 
 
 
 

 
2. Click Next.  

This brings up the TWT (Third Wave Technologies) Products order screen 
in Figure 11. 

3. Enter the number of each universal reagent you wish to order in the space 
provided. 

4. Click Next. 
This will take you to the screen on which for downloading the product 
order template shown in Figure 12. 

 
 
 
 
 
 
 
 
 
 

!NOTE: The dyes offered for Universal Invader™ reactions by TWT are��
 
     Redmond Red: Peak excitation – 580 nm Peak Emission – 594 nm 
          Available with arms 1, 3, 4, and 6 
     Fluorescein: excitation – 495 nm Peak Emission – 518 nm 
          Available in arms 1, 3, 4, and 6 
     Yakima Yellow™: excitation – 538 nm Peak Emission – 559 nm 
          Only available for arm 1.  

Figure 10. Universal Invader™ Design Software - Dye Selection Page 
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5. Click the MicrosoftÒ Excel icon. 
This exports the universal reagent order to an Excel file that may be faxed 
to TWT and/or retained for your records. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 

 
 

Figure 11. Universal Invader™ Design Software - Reagent Quantity Selection Page 

Figure 12. Universal Invader™ Design Software - Product Ordering Template 

Third Wave® and Universal Invader™ are registered trademarks of Third Wave Technologies.  All other company 
names and products mentioned herein and/or third party trademarks, trade names, logos, graphics or screen shots are the 
trademarked property of their respective owners. 


