
Exon Primers (5' -> 3') Enz. Buff. ºC DMSO

F: agcaaacctccagccaagattt   
1 

R: cggacagggacattcagagacag 
LA GC I 58 

  
F: gtatctcaaggagttgtcaggagca   

2 
R: ctcaggtagcccctcttagcctta 

Ex  Ex 63
  

F: atccagactaggggagggagtgt   
3 

R: agaggaagaagagcagatggtaagc 
Ex  Ex 67 

  
F: gccacctgtgactaggccagacc   

4-5 
R: gcagaccttctaccccctgaat 

Ex  Ex 63
  

F: gggaagagcattctgggaagc   
6 

R: caaacccatggtgagaagatgg 
Ex Ex 60 

  
F: cgggtatccaccctgatttct   

7 
R: atctaggtttgaggtctgaggttcc 

Ex  Ex 63
  

F: ccaaactcagccctcaggttcc   
8 

R: ggaatctggtccctaatcctactca 
Ex Ex 63 

  
F: ggctgggaccctatgagtaggatta   

9 
R: gatcttccctcaagaccttttctgtc 

Ex  Ex 63
  

F: ggcaacatagcaagacctggtttc   
10 

R: agcctcctctgcctgtgtgtttag 
Ex  Ex 63 

  
F: ctgcactctgcagtccctca 

11 
R: gtacagtggcatgatcaccagctca 

LA   GC I 58 +

F: gggcaagtgcagaactcaagtcta   
12 

R: atgaaagaggccaagtgtatggatg 
Ex Ex 67 

  
F: agtgacgttgcggcagttagc   

13 
R: cttctcagaccctacttccccaggt 

LA  GC I 60
  

 

Exon Primers (5' -> 3') Enz. Buff. ºC DMSO

F: tgaattcgtgaatccaagaaagacaag   
14-15 

R: tgcccagaatgagaggtgaagc 
Ex  Ex 58 

  
F: atggccgcttcacctctcattc   

16 
R: agggagtgagcagagttctggag 

Ex  Ex 67
  

F: ctgtagatcctgcccctggtgcctac   
17 

R: ctaagtcagggagagggttgagagg 
Ex  Ex 63 

  
F: tctttggatgtctgtctctctctgg   

18 
R: gggaaatgaggactaaaaggtcaaa 

Ex  Ex 63
  

F: agcctccaatatctgtcccttttct   
19 

R: agtcttgatggtaggctgcagtg 
Ex  Ex 67 

  
F: atcccaggactgcttccatgt   

20 
R: ctgggattacaggcatgaacgat 

Ex  Ex 63
  

F: ctcacaggtgttcttggaaagagg   
21-22 

R: gtctctacctcctgccctgtctct 
LA  GC I 58 

  
F: ggaaagacagaagtcatgaagcctgag

23 
R: ctatgaccttcaccctaacccaagtctc 

Ex  Ex 63 +  

F: gtcagggatcccatatagtgcagag   
24 

R: gctgagtcaggtcagagatcagg 
Ex  Ex 67 

  
F: ccaaagcctgtcttctaccaacttc   

25 
R: acagagtgaggcacagacagagg 

Ex  Ex 67
  

F: tctctccatttctctgtgtgtctcc   
26-27 

R: aactcaaagaagagcactgtggaag 
Ex Ex 67 

  
F: ctccgtgtgtgaccaggtgtag 

28 
R: gtacaatgggggtttctcaggttac 

Ex  Ex 58 +  

 



Exon Primers (5' -> 3') Enz. Buff. ºC DMSO

F: agaatggattagtctggggtaggtg   
29 

R: actggggactgtcacactaaacttg 
Ex  Ex 67 

  
F: aacttcctgttaaactcccagagga   

30 
R: agaaagttcctaggtcccacaacc 

LA GC I 60
  

F: atgggactctgaggttgtgtgttt   
31 

R: gtttcatggaagtttcaacaaggtg 
Ex  Ex 67 

  
F: ccagagtttgaggtccagagtcaac   

32-33 
R: cactgagtgggacccagacc 

Ex  Ex 67
  

F: atgggtggatagtgatgaaggaaat   
34 

R: gatgcatgtatctctggagttttgg 
Ex Ex 63 

  
F: gaatgattggcatgtgcatgag   

35 
R: acagagatctttccaagttggcatt 

Ex  Ex 63
  

F: ggaagcaagagaagtttcaaggaag   
36-37 

R: aggtctcgagagaaagttagcatgg 
Ex  Ex 60 

  
F: aaaaaggaaatgaaaaactccatgc   

38 
R: cctctcactcctgcctatctaccc 

Ex  Ex 63
  

F: cttccacattgttctggtccaagg   
39 

R: cagaagttggggaagggaatgttat 
Ex  Ex 67 

  
F: gctgtcacagtggtggctatgg   

40 
R: agcttgtcaccatcttggggaag 

Ex  Ex 63
  

F: tcttctaccaacacccgaacctgat   
41 

R: ttgaatgagtgagctggtggaaagt 
Ex  Ex 60 

  
F: cttcccagaggaggcgagacaa   

42 
R: cagaatgagtttggaatcagcaggt 

Ex  Ex 63
  

 

Exon Primers (5' -> 3') Enz. Buff. ºC DMSO

F: cctctgacaggaccagggctaat   
43 

R: ctcagggtgcgagcagtcatct 
Ex  Ex 67 

  
F: ctggtgttacccctagaggtgttg   

44 
R: gttttcttcaggcggttcctcac 

LA  GC I 60
  

F: agagcgtggaggagaacgccaat   
45 

R: gttgtgtccccaacattgctagtc 
Ex  Ex 67 

  
F: gtgtggtaagggagggagcaga   

46 
R: tccccagcatcactccttcg 

Ex  Ex 67
  

F: cctctactccccagctaatccaag   
47 

R: ggaattcagtgtttcttcgttttca 
Ex  Ex 63 

  
F: gagtcatcagaagcttggatccttt   

48-49 
R: gccctaactagtgcaggtttattgg 

LA  GC I 58
  

F: catatcatttgcataacccacacct   
50 

R: tcaacccatagatcctcctagatcc 
Ex  Ex 58 

  
F: gatgattgcagtgtgtgagtttgag 

51-53 
R: atccacctagatgcaaacatgtga 

Ex  Ex 58 +  

F: gagcaggtaagagacttgagttgga   
54 

R: ctctcctttcccagatctcaggtt 
Ex  Ex 67 

  
F: gagggggtagaatggactagtgg   

55-57 
R: gtgtgttctgcctgctgctct 

Ex  Ex 67
  

F: gcaatgtttccgttattcgtatcttc   
57 

R: gtgtgttctgcctgctgctct 
Ex Ex 63 

  
F: ggtgaagccaaagctgatagagac   

58 
R: catgaacaggtgtcctaggtgagtc 

Ex  Ex 67
  

 



Exon Primers (5' -> 3') Enz. Buff. ºC DMSO

F: ccaatactttatcccccatcatttc   
59-60 

R: ggattacaatcctgtgaggtcagg 
Ex Ex 63 

  
F: ggttcctctctccttgtcttctctg   

61 
R: tgtccttgtctggagataggtctgt 

Ex  Ex 67
  

F: gaggcactgtcctctgtcctcttag   
62-63 

R: ttacagcaagaaatccacacattca 
Ex  Ex 63 

  
F: agtcacaagactcgtacatggaagg  

64 
R: tgtgcgggaaaattcttaacatcta 

LA GC I 60
 

F: ggaggagccgtttctatggagat   
65 

R: ataaactctggggttcctgaatgtg 
Ex Ex 63 

  
F: ggcaattcaatggtgtctgatgtat  

66 
R: aacctacactctgactcctcccaac 

Ex  Ex 67
 

F: ctgctaggttggagatgctgtttg   
67 

R: aagaaaccaggaggaagagtcagaa
Ex Ex 67 

  
F: catctcctcctccaagatctctctc  

68-69 
R: caggtaggaagtcctagagggtgct 

LA GC I 60
 

F: tgtctccttcctcctcctgtatctt   
70 

R: ggaacagaagcaggggttttct 
Ex  Ex 63 

  
F: aaattgaggtgtcgtcggcagtt  

71 
R: gcattgtggttgttccctaaggt 

Ex  Ex 63
 

F: gttgtgggtcaggaaggaggat   
72-73 

R: gcccagagacccagtagaaagac 
Ex  Ex 63 

  
F: aacctgaatatggacttcgacacag  

74-76 
R: aggaccttgggggcatttct 

Ex  Ex 67
 

 

Exon Primers (5' -> 3') Enz.  Buff. ºC DMSO

F: tggcttgagtagaaccaaagtaggg   
76 

R: tgcctgaccagcaaagtgatattta 
Ex  Ex 67 

  
F: cttataagatgggggtcctctccac  

77-78 
R: atggtgtacactccgtggtgttagt 

Ex  Ex 67
 

F: gttgaaggagtgagttgtggatgtg   
79-81 

R: ctggactgaaagagcagaatcagaa 
Ex  Ex 67 

  
F: cgcatagatggtttactgtggctct  

82 
R: agtgtcttggaggaagggagctctg 

LA  GC I 58
 

F: tccctgactgtcattgtgtgtgttt   
83 

R: cctccacgtcccagatcctcag 
LA  GC I 58 

  
F: gccctcacagtgtctttggagt  

84 
R: ctaattcagtcaacccttccgtacc 

Ex  Ex 67
 

F: tgcataaatgaataaatgacccactg   
85-87 

R: aactgaccaaaggggcaagact 
Ex  Ex 63 

  
F: taagaggggagaaaacgggtttagg  

88 
R: ctggcctattatggcttcttcatca 

Ex  Ex 63
 

F: gctcctgggctggaaagagagg   
89 

R: tacaaacaaggaaagtgaggcttgc 
Ex  Ex 63 

  
F: gatgtcttgaggctgggttgag  

90 
R: cagctggacgaaatgtgtacaaaag 

Ex  Ex 67
 

F: ctgacggcgccctatcctgt   
91 

R: agccagttctctcctctgtgtgtgt 
LA  GC II 56 

  
F: atcataatctgcctctttctggtgga  

92 
R: cctgacctctggaggctcctactct 

Ex  Ex 63
 

 



Exon Primers (5' -> 3') Enz. Buff. ºC

F: ctcatcatcccatgtacccagtacc 
93 

R: ctcaagaacaaggtgagcaggagag
Ex  Ex 63 

F: agagcccaggtactttgattgcag 
94 

R: caaagcccaataccttatcccttca 
Ex  Ex 63

F: atctggtatggtcccagtccaatct 
95 

R: cctctgtcccaaccactttgagg 
LA  GC I 60 

F: cacacagaccccagcaagatg 
96 

R: gtctcaaactcctgacctcgtgat 
LA GC II 60

F: gcaacagagtgagactccatctcaaa 
97 

R: ctgaggtgctactcagaaaggcaaa 
Ex  Ex 60 

F: acctcccatttctcactcagagttt 
98-99 

R: agtcattctttggtcaggaacacc 
Ex  Ex 63

F: ctgatcctccatgtactccccaaac 
100 

R: gttcagtccctgtggctctaccttg 
Ex  Ex 63 

F: aggtagagccacagggactgaac 
101 

R: caactcctggactcaagtaatcgtc 
Ex  Ex 67

F: ggctgtctcagtcgttaccatgtct 
102 

R: gcgagaggtagagatggggtatgaa 
Ex  Ex 67 

F: attaggggtgagattagggaaatgg 
103-105 

R: ggagctttttactgccacctactga 
Ex  Ex 67

F: aacagagcaacaccctgtctaaaaa 
106 

R: gaaacaattcctggatgtccactc 
Ex  Ex 63 

 

 

Enzymes 

Abbreviation Trade name 

Ex TaKaRa Ex Taq 
LA TaKaRa LA Taq 

 

 

Buffers 

Abbreviation Trade name Mg2+ content (mM)

Ex 10 X Ex Taq Buffer 20 
GC I 2 X GC Buffer I 5 
GC II 2 X GC Buffer II 5 

 

 

PCR protocol (38 cycles) 

  Temp (°C) Time (s) 

Denature 95 30 

Annealing see table 30 
Extension 72 45 

 



 63ºC    PCR conditions 
by annealing temperature  Exon Enz/Buff DMSO    

     2   67ºC 

58ºC  4-5   Exon Enz/Buff 

Exon Enzyme Buffer DMSO  7   3 

14-15    8   12 

28 +  9   16 
50   10   19 

51-53 

Ex  

+  17   24 

1   18   25 
11 +  20   26-27 

21-22   23 +  29 
48-49   34   31 

82   35   32-33 
83 

LA  GC I 

  38   39 

     40   43 
     42   45 

60ºC  47   46 

Exon Enzyme Buffer DMSO  57   54 

6   59-60   55-56 

36-37   62-63   58 
41   65   61 
97 

Ex  

   70   66 

13   71   67 

30   72-73   74-75 
44   85-87   76 
64   88   77-78 

68-69   89   79-81 
91 +  92   84 
95 

GC I 

  93   90 

96 

LA  

GC II   94   101 

     98-99   102 
     100   103-105 
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