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GAA expansion detection in FXN gene by 
PCR and TP-PCR 
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Allele (GAA)n* Repetitions number 

Normal < 33 

Pre-mutated 34-65 

Pathological 66-1300 

Table 1. Information about the analysed expansions in the imegen-Friedreich kit 

 



 

 

 

 

 

  

 



 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

  

 

 

 

 

 

 

Reagents Colour Amount Storage 

Friedreich Master Mix A  White pad 225 µl -20ºC 

Friedreich Master Mix B Yellow pad 225 µl -20ºC 

PCR Master Mix Red pad 66 µl -20ºC 

TP-PCR Master Mix Blue pad 66 µl -20ºC 

Friedreich Taq Orange cap 10 µl -20ºC 

General Master Mix IV Yellow cap 5 µl -20ºC 

Table 2. imegen-Friedreich kit contents  



 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

  

 
 

 

 

 

 

 

 

 



 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

Fields 

Step 1 

Enzymatic 
activation 

Step 2 

PCR or TP-PCR Step 3 

Cycle Number 1st Cycle 

30 cycles 1 cycle 

Denaturation Annealing Extension Final step and storage 

Temperature 94ºC 94ºC 60ºC 72ºC 72ºC 4ºC 

Time 5 minutes 1 minute 1 minute 2 minutes 10 minutes ∞ 

Table 3. PCR optimal program.    



 

 

 

 

 

  

 

 

 

 



 

 

 

 

 

  

 

𝑅𝑒𝑝𝑒𝑡𝑖𝑡𝑖𝑜𝑛𝑠 𝑁𝑢𝑚𝑏𝑒𝑟 =
𝑆𝑖𝑧𝑒𝐴𝑙𝑙𝑒𝑙𝑒 𝑥(𝑏𝑝) − 244 

3

𝑅𝑒𝑝𝑒𝑡𝑖𝑡𝑖𝑜𝑛𝑠 𝑁𝑢𝑚𝑏𝑒𝑟 =
𝑆𝑖𝑧𝑒𝐴𝑙𝑙𝑒𝑙𝑒 𝑥  (𝑝𝑏) − 𝑆𝑖𝑧𝑒𝐴𝑙𝑙𝑒𝑙𝑒 8 𝑟𝑒𝑝. 

3
+ 8

 

26 rep. 

8 rep. 

8 rep. 



 

 

 

 

 

  

  



 

 

 

 

 

  

Symptoms 
Analysed 

sample Size Marker 
Negative 

control 
Possible causes 

Weak fluorescent 

signal for allele 

peaks 

  √ Expected result 

√ 
 

√ 

Insufficient/poor quality DNA 

template. 1 

Impure DNA template.2 

√ √ √ 

Poor capillary electrophoresis 

injection.3 

Samples were not properly 

denatured before loading.4 

√ 
 

√ Thermal cycler or tube problems.5 

Excessive 

fluorescent signal 

for allele peaks 

√ 
 

 

 Too much template DNA.6 

√ 
  

Presence of more 

peaks than 

expected 

√  √ Contamination.7 

√ 
  

Contamination.7 Mosaicism.9  

√ 
  

Artefacts typical of expansions.8 

Table 7. Problems or difficulties in the results of the imegen-Friedreich Kit   



 

 

 

 

 

  



 

 

 

 

 

  

 

 

 

 


