
Supplemental Table 5. Sequence of crRNAs and the respective variants edited using these 

crRNAs 

crRNA sequence Variants edited using the specific crRNA 
AAAAAATGTTGGCCTCTCTT T10P, T10I, T10K, T10=, F11L (c.31T>C), F11V, F11C, F11L 

(c.33T>G), F12S 
TTAAAAATTTCAAAAAATGT E13*, E13K, E13V, E13D, I14V, I14N, I14M 
AAGACACGCTGCAACAAAGC F15L, F15C, K16R, T17I, T17=, R18H, C19R, C19Y, C19F, A22= 

(c.66A>C), A22= (c.66A>G), A22= (c.66A>T), D23H 
TCAAACCAATTAAGACTTAT D23G, D23V, L24V, L24F, G25*, G25R, G25E, P26S, P26R, 

P26L, P26=, S28G, S28N, N30D, N30H, N30S, N30K 
TAGGACCAATAAGTCTTAAT L29V, L29R, N30D, N30H, N30S, N30K, W31R, W31G, W31L, 

W31C, F32L (c.94T>C), F32L (c.96T>G), E33*, E33K, L35F 
GCAGGTTCAGAATTATAGGG S36Y, S36F, S37A, S37L, S37*, E38K, A39= 
GGGTTTATAATCACTATAGA H2623Y, H2623R 

ATCACTATAGATGGATCATA W2626C, I2627F 

TTATTGAACTTACAGATGGG T2722R, D2723A, D2723G 

AACTCAGTATCAACAACTAC Y3035S 

CAGAAACGACAAATCCTATT G3076V, G3076E, V3079I 

AGATGGGTGGTATGCTGTTA V2728I, K2729N 

TGTTCTGAGGTGGACCTAAT L3074= 

Few variants (such as N30D, N30H, N30S and N30K) are edited using multiple crRNAs 

Supplemental Table 6. List of all ssODNs used in this study 

T10P 

Ref: ATATCGTAGGTAAAAATGCCTATTGGATCCAAAGAGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGAC 
                       M  P  I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A   

MUT: ATATCGTAGGTAAAAATGCCTATTGGATCAAAAGAGAGGCCACCATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGAC 
                       M  P  I  G  S  K  E  R  P  P  F  F  E  I  F  K  T  R  C  N  K  A   

WT′: ATATCGTAGGTAAAAATGCCTATTGGATCAAAAGAGAGGCCAACCTTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGAC 
                       M  P  I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A   

T10I 

Ref: ATATCGTAGGTAAAAATGCCTATTGGATCCAAAGAGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGAC 
                       M  P  I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A   

MUT: ATATCGTAGGTAAAAATGCCTATTGGATCAAAAGAGAGGCCAATATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGAC 
                       M  P  I  G  S  K  E  R  P  I  F  F  E  I  F  K  T  R  C  N  K  A   

WT′: ATATCGTAGGTAAAAATGCCTATTGGATCAAAAGAGAGGCCAACCTTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGAC 
                       M  P  I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A   

T10K 

Ref: ATATCGTAGGTAAAAATGCCTATTGGATCCAAAGAGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGAC 
                       M  P  I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A   

MUT: ATATCGTAGGTAAAAATGCCTATTGGATCAAAAGAGAGGCCAAAATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGAC 
                       M  P  I  G  S  K  E  R  P  K  F  F  E  I  F  K  T  R  C  N  K  A   

WT′: ATATCGTAGGTAAAAATGCCTATTGGATCAAAAGAGAGGCCAACCTTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGAC 
                       M  P  I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A  



T10= 

Ref: ATATCGTAGGTAAAAATGCCTATTGGATCCAAAGAGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGAC 
                       M  P  I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A   

MUT: ATATCGTAGGTAAAAATGCCTATTGGATCAAAAGAGAGGCCAACGTTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGAC 
                       M  P  I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A   

WT′: ATATCGTAGGTAAAAATGCCTATTGGATCAAAAGAGAGGCCAACCTTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGAC 
                       M  P  I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A   

F11L (c.31T>C) 

Ref: ATCGTAGGTAAAAATGCCTATTGGATCCAAAGAGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAA 
                     M  P  I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A   

MUT: ATCGTAGGTAAAAATGCCTATTGGATCAAAAGAGAGGCCAACACTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAA 
                     M  P  I  G  S  K  E  R  P  T  L  F  E  I  F  K  T  R  C  N  K  A   

WT′: ATCGTAGGTAAAAATGCCTATTGGATCAAAAGAGAGGCCAACATTCTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAA 
                     M  P  I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A   

F11V 

Ref: ATCGTAGGTAAAAATGCCTATTGGATCCAAAGAGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAA 
                     M  P  I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A   

MUT: ATCGTAGGTAAAAATGCCTATTGGATCAAAAGAGAGGCCAACAGTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAA 
                     M  P  I  G  S  K  E  R  P  T  V  F  E  I  F  K  T  R  C  N  K  A   

WT′: ATCGTAGGTAAAAATGCCTATTGGATCAAAAGAGAGGCCAACATTCTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAA 
                     M  P  I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A   

F11C 

Ref: ATCGTAGGTAAAAATGCCTATTGGATCCAAAGAGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAA 
                     M  P  I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A   

MUT: ATCGTAGGTAAAAATGCCTATTGGATCAAAAGAGAGGCCAACATGTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAA 
                     M  P  I  G  S  K  E  R  P  T  C  F  E  I  F  K  T  R  C  N  K  A   

WT′: ATCGTAGGTAAAAATGCCTATTGGATCAAAAGAGAGGCCAACATTCTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAA 
                     M  P  I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A   

F11L (c.33T>G) 

Ref: ATCGTAGGTAAAAATGCCTATTGGATCCAAAGAGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAA 
                     M  P  I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A   

MUT: ATCGTAGGTAAAAATGCCTATTGGATCAAAAGAGAGGCCAACATTGTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAA 
                     M  P  I  G  S  K  E  R  P  T  L  F  E  I  F  K  T  R  C  N  K  A   

WT′: ATCGTAGGTAAAAATGCCTATTGGATCAAAAGAGAGGCCAACATTCTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAA 
                     M  P  I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A   

F12S 

Ref: TAGGTAAAAATGCCTATTGGATCCAAAGAGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTT 
                 M  P  I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A   

MUT: TAGGTAAAAATGCCTATTGGATCAAAAGAGAGGCCAACATTTTCTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTT 
                 M  P  I  G  S  K  E  R  P  T  F  S  E  I  F  K  T  R  C  N  K  A   

WT′: TAGGTAAAAATGCCTATTGGATCAAAAGAGAGGCCAACATTTTTCGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTT 
                 M  P  I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A   

 



E13* 

Ref: TAGGTAAAAATGCCTATTGGATCCAAAGAGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTT 
                             M  P  I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A   

MUT: TAGGTAAAAATGCCTATTGGATCCAAAGAGAGGCCAACATTCTTCTAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTT 
                 M  P  I  G  S  K  E  R  P  T  F  F  -  I  F  K  T  R  C  N  K  A   

WT′: TAGGTAAAAATGCCTATTGGATCCAAAGAGAGGCCAACATTCTTCGAGATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTT 
                 M  P  I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A   

E13K 

Ref: TAGGTAAAAATGCCTATTGGATCCAAAGAGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTT 
                 M  P  I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A   

MUT: TAGGTAAAAATGCCTATTGGATCCAAAGAGAGGCCAACATTCTTCAAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTT 
                 M  P  I  G  S  K  E  R  P  T  F  F  K  I  F  K  T  R  C  N  K  A   

WT′: TAGGTAAAAATGCCTATTGGATCCAAAGAGAGGCCAACATTCTTCGAGATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTT 
                 M  P  I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A   

E13V 

Ref: TAGGTAAAAATGCCTATTGGATCCAAAGAGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTT 
                 M  P  I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A   

MUT: TAGGTAAAAATGCCTATTGGATCCAAAGAGAGGCCAACATTCTTCGTTATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTT 
                 M  P  I  G  S  K  E  R  P  T  F  F  V  I  F  K  T  R  C  N  K  A   

WT′: TAGGTAAAAATGCCTATTGGATCCAAAGAGAGGCCAACATTCTTCGAGATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTT 
                 M  P  I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A   

E13D 

Ref: TAGGTAAAAATGCCTATTGGATCCAAAGAGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTT 
                 M  P  I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A   

MUT: TAGGTAAAAATGCCTATTGGATCCAAAGAGAGGCCAACATTCTTCGACATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTT 
                 M  P  I  G  S  K  E  R  P  T  F  F  D  I  F  K  T  R  C  N  K  A   

WT′: TAGGTAAAAATGCCTATTGGATCCAAAGAGAGGCCAACATTCTTCGAGATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTT 
                 M  P  I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A   

I14V 

Ref: TAAAAATGCCTATTGGATCCAAAGAGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTTTATAT 
             M  P  I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A 

MUT: TAAAAATGCCTATTGGATCCAAAGAGAGGCCAACATTTTTTGAAGTTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTTTATAT 
             M  P  I  G  S  K  E  R  P  T  F  F  E  V  F  K  T  R  C  N  K  A 

WT′: TAAAAATGCCTATTGGATCCAAAGAGAGGCCAACATTTTTTGAAATCTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTTTATAT 
             M  P  I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A 

I14N 

Ref: TAAAAATGCCTATTGGATCCAAAGAGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTTTATAT 
             M  P  I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A 

MUT: TAAAAATGCCTATTGGATCCAAAGAGAGGCCAACATTTTTTGAAAATTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTTTATAT 
             M  P  I  G  S  K  E  R  P  T  F  F  E  N  F  K  T  R  C  N  K  A 

WT′: TAAAAATGCCTATTGGATCCAAAGAGAGGCCAACATTTTTTGAAATCTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTTTATAT 
             M  P  I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A 

 



I14M 

Ref: TAAAAATGCCTATTGGATCCAAAGAGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTTTATAT 
             M  P  I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A 

MUT: TAAAAATGCCTATTGGATCCAAAGAGAGGCCAACATTTTTTGAAATGTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTTTATAT 
             M  P  I  G  S  K  E  R  P  T  F  F  E  M  F  K  T  R  C  N  K  A 

WT′: TAAAAATGCCTATTGGATCCAAAGAGAGGCCAACATTTTTTGAAATCTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTTTATAT 
             M  P  I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A 

F15L 

Ref: AAATGCCTATTGGATCCAAAGAGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTTTATATAA 
          M  P  I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A      

MUT: AAATGCCTATTGGATCCAAAGAGAGGCCAACATTTTTTGAAATTCTTAAGACACGATGCAATAAAGCAGGTATTGACAAATTTTATATAA 
          M  P  I  G  S  K  E  R  P  T  F  F  E  I  L  K  T  R  C  N  K  A 

WT′: AAATGCCTATTGGATCCAAAGAGAGGCCAACATTTTTTGAAATTTTCAAGACACGATGCAATAAAGCAGGTATTGACAAATTTTATATAA 
          M  P  I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A 

F15C 

Ref: AAATGCCTATTGGATCCAAAGAGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTTTATATAA 
          M  P  I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A      

MUT: AAATGCCTATTGGATCCAAAGAGAGGCCAACATTTTTTGAAATTTGTAAGACACGATGCAATAAAGCAGGTATTGACAAATTTTATATAA 
          M  P  I  G  S  K  E  R  P  T  F  F  E  I  C  K  T  R  C  N  K  A 

WT′: AAATGCCTATTGGATCCAAAGAGAGGCCAACATTTTTTGAAATTTTCAAGACACGATGCAATAAAGCAGGTATTGACAAATTTTATATAA 
          M  P  I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A 

K16R 

Ref: TGCCTATTGGATCCAAAGAGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTTTATATAACTT 
          P  I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A 

MUT: TGCCTATTGGATCCAAAGAGAGGCCAACATTTTTTGAAATTTTTAGGACACGATGCAATAAAGCAGGTATTGACAAATTTTATATAACTT 
          P  I  G  S  K  E  R  P  T  F  F  E  I  F  R  T  R  C  N  K  A 

WT′: TGCCTATTGGATCCAAAGAGAGGCCAACATTTTTTGAAATTTTTAAAACACGATGCAATAAAGCAGGTATTGACAAATTTTATATAACTT 
          P  I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A 

T17I 

Ref: TATTGGATCCAAAGAGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTTTATATAACTTTATA 
         I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A 

MUT: TATTGGATCCAAAGAGAGGCCAACATTTTTTGAAATTTTTAAGATACGATGCAATAAAGCAGGTATTGACAAATTTTATATAACTTTATA 
         I  G  S  K  E  R  P  T  F  F  E  I  F  K  I  R  C  N  K  A 

WT′: TATTGGATCCAAAGAGAGGCCAACATTTTTTGAAATTTTTAAGACCCGATGCAATAAAGCAGGTATTGACAAATTTTATATAACTTTATA 
         I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A 

T17= 

Ref: TATTGGATCCAAAGAGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTTTATATAACTTTATA 
         I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A 

MUT: TATTGGATCCAAAGAGAGGCCAACATTTTTTGAAATTTTTAAGACGCGATGCAATAAAGCAGGTATTGACAAATTTTATATAACTTTATA 
         I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A 

WT′: TATTGGATCCAAAGAGAGGCCAACATTTTTTGAAATTTTTAAGACCCGATGCAATAAAGCAGGTATTGACAAATTTTATATAACTTTATA 
         I  G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A 

 



R18H  

Ref: TTGGATCCAAAGAGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTTTATATAACTTTATAAA 
          G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A 

MUT: TTGGATCCAAAGAGAGGCCAACATTTTTTGAAATTTTTAAGACACACTGCAATAAAGCAGGTATTGACAAATTTTATATAACTTTATAAA 
          G  S  K  E  R  P  T  F  F  E  I  F  K  T  H  C  N  K  A 

WT′: TTGGATCCAAAGAGAGGCCAACATTTTTTGAAATTTTTAAGACACGATGCAATAAAGCAGGTATTGACAAATTTTATATAACTTTATAAA 
          G  S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A 

C19R 

Ref: GATCCAAAGAGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTTTATATAACTTTATAAATTA 
          S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A 

MUT: GATCCAAAGAGAGGCCAACATTTTTTGAAATTTTTAAGACACGACGCAATAAAGCAGGTATTGACAAATTTTATATAACTTTATAAATTA 
          S  K  E  R  P  T  F  F  E  I  F  K  T  R  R  N  K  A 

WT′: GATCCAAAGAGAGGCCAACATTTTTTGAAATTTTTAAGACACGATGTAATAAAGCAGGTATTGACAAATTTTATATAACTTTATAAATTA 
          S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A 

C19Y 

Ref: GATCCAAAGAGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTTTATATAACTTTATAAATTA 
          S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A 

MUT: GATCCAAAGAGAGGCCAACATTTTTTGAAATTTTTAAGACACGATACAATAAAGCAGGTATTGACAAATTTTATATAACTTTATAAATTA 
          S  K  E  R  P  T  F  F  E  I  F  K  T  R  Y  N  K  A 

WT′: GATCCAAAGAGAGGCCAACATTTTTTGAAATTTTTAAGACACGATGTAATAAAGCAGGTATTGACAAATTTTATATAACTTTATAAATTA 
          S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A 

C19F 

Ref: GATCCAAAGAGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTTTATATAACTTTATAAATTA 
          S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A 

MUT: GATCCAAAGAGAGGCCAACATTTTTTGAAATTTTTAAGACACGATTCAATAAAGCAGGTATTGACAAATTTTATATAACTTTATAAATTA 
          S  K  E  R  P  T  F  F  E  I  F  K  T  R  F  N  K  A 

WT′: GATCCAAAGAGAGGCCAACATTTTTTGAAATTTTTAAGACACGATGTAATAAAGCAGGTATTGACAAATTTTATATAACTTTATAAATTA 
          S  K  E  R  P  T  F  F  E  I  F  K  T  R  C  N  K  A 

A22= (c.66A>C) 

Ref: AGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTTTATATAACTTTATAAATTACACCGAGAA 
          R  P  T  F  F  E  I  F  K  T  R  C  N  K  A 

MUT: AGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAATAAAGCCGGTATTGACAAATTTTATATAACTTTATAAATTACACCGAGAA 
          R  P  T  F  F  E  I  F  K  T  R  C  N  K  A 

WT′: AGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAGGCAGGTATTGACAAATTTTATATAACTTTATAAATTACACCGAGAA 
          R  P  T  F  F  E  I  F  K  T  R  C  N  K  A 

A22= (c.66A>G) 

Ref: AGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTTTATATAACTTTATAAATTACACCGAGAA 
          R  P  T  F  F  E  I  F  K  T  R  C  N  K  A 

MUT: AGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAATAAAGCGGGTATTGACAAATTTTATATAACTTTATAAATTACACCGAGAA 
          R  P  T  F  F  E  I  F  K  T  R  C  N  K  A 

WT′: AGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGTAACAAAGCAGGTATTGACAAATTTTATATAACTTTATAAATTACACCGAGAA 
          R  P  T  F  F  E  I  F  K  T  R  C  N  K  A 

 



A22= (c.66A>T) 

Ref: AGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTTTATATAACTTTATAAATTACACCGAGAA 
          R  P  T  F  F  E  I  F  K  T  R  C  N  K  A 

MUT: AGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAATAAAGCTGGTATTGACAAATTTTATATAACTTTATAAATTACACCGAGAA 
          R  P  T  F  F  E  I  F  K  T  R  C  N  K  A 

WT′: AGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAGGCAGGTATTGACAAATTTTATATAACTTTATAAATTACACCGAGAA 
          R  P  T  F  F  E  I  F  K  T  R  C  N  K  A 

D23H – ssODN pair #1 

Ref: AGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTTTATATAACTTTATAAATTACACCGAGAA 
          R  P  T  F  F  E  I  F  K  T  R  C  N  K  A 

MUT: AGAGGCCAACATTTTTTGAAATTTTTAAGACACGATGCAATAAAGCACGTATTGACAAATTTTATATAACTTTATAAATTACACCGAGAA 
          R  P  T  F  F  E  I  F  K  T  R  C  N  K  A 

WT′: AGAGGCCAACATTTTTTGAAATTTTTAAGACACGATGCAATAAAGCAGGTATTGACAAATTTTATATAACTTTATAAATTACACCGAGAA 
          R  P  T  F  F  E  I  F  K  T  R  C  N  K  A 

D23H – ssODN pair #2 

Ref: AGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTGACAAATTTTATATAACTTTATAAATTACACCGAGAA 
          R  P  T  F  F  E  I  F  K  T  R  C  N  K  A 

MUT: AGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCACGTATTGACAAATTTTATATAACTTTATAAATTACACCGAGAA 
          R  P  T  F  F  E  I  F  K  T  R  C  N  K  A 

WT′: AGAGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAGGCAGGTATTGACAAATTTTATATAACTTTATAAATTACACCGAGAA 
          R  P  T  F  F  E  I  F  K  T  R  C  N  K  A 

D23G 

Ref: TCACTGGTTAAAACTAAGGTGGGATTTTTTTTTTAAATAGATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCT 
                                                  L  G  P  I  S  L  N  W  F  E  E  L  S 

MUT: TCACTGGTTAAAACTAAGGTGGGATTTTTTTTTTAAATAGGTTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCT 
                                                  L  G  P  I  S  L  N  W  F  E  E  L  S 

WT′: TCACTGGTTAAAACTAAGGTGGGATTTTTTTTTTAAATAGATTTAGGGCCAATAAGTCTTAATTGGTTTGAAGAACTTTCT 
                                                  L  G  P  I  S  L  N  W  F  E  E  L  S 

D23V 

Ref: TCACTGGTTAAAACTAAGGTGGGATTTTTTTTTTAAATAGATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCT 
                                                  L  G  P  I  S  L  N  W  F  E  E  L  S 

MUT: TCACTGGTTAAAACTAAGGTGGGATTTTTTTTTTAAATAGTTTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCT 
                                                  L  G  P  I  S  L  N  W  F  E  E  L  S 

WT′: TCACTGGTTAAAACTAAGGTGGGATTTTTTTTTTAAATAGATTTAGGGCCAATAAGTCTTAATTGGTTTGAAGAACTTTCT 
                                                  L  G  P  I  S  L  N  W  F  E  E  L  S 

L24V 

Ref: ACTGGTTAAAACTAAGGTGGGATTTTTTTTTTAAATAGATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTC 
                                                L  G  P  I  S  L  N  W  F  E  E  L  S 

MUT: ACTGGTTAAAACTAAGGTGGGATTTTTTTTTTAAATAGATGTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTC 
                                                V  G  P  I  S  L  N  W  F  E  E  L  S 

WT′: ACTGGTTAAAACTAAGGTGGGATTTTTTTTTTAAATAGATTTGGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTC 
                                                L  G  P  I  S  L  N  W  F  E  E  L  S 

 



L24F 

Ref: ACTGGTTAAAACTAAGGTGGGATTTTTTTTTTAAATAGATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTC 
                                                L  G  P  I  S  L  N  W  F  E  E  L  S 

MUT: ACTGGTTAAAACTAAGGTGGGATTTTTTTTTTAAATAGATTTTGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTC 
                                                F  G  P  I  S  L  N  W  F  E  E  L  S 

WT′: ACTGGTTAAAACTAAGGTGGGATTTTTTTTTTAAATAGATTTGGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTC 
                                                L  G  P  I  S  L  N  W  F  E  E  L  S 

G25* 

Ref: GGTTAAAACTAAGGTGGGATTTTTTTTTTAAATAGATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAGA 
                                             L  G  P  I  S  L  N  W  F  E  E  L  S  S 

MUT: GGTTAAAACTAAGGTGGGATTTTTTTTTTAAATAGATTTATGACCAATTAGTCTTAATTGGTTTGAAGAACTTTCTTCAGA 
                                             L  -  P  I  S  L  N  W  F  E  E  L  S  S 

WT′: GGTTAAAACTAAGGTGGGATTTTTTTTTTAAATAGATTTAGGTCCAATTAGTCTTAATTGGTTTGAAGAACTTTCTTCAGA 
                                             L  G  P  I  S  L  N  W  F  E  E  L  S  S 

G25R 

Ref: GGTTAAAACTAAGGTGGGATTTTTTTTTTAAATAGATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAGA 
                                             L  G  P  I  S  L  N  W  F  E  E  L  S  S 

MUT: GGTTAAAACTAAGGTGGGATTTTTTTTTTAAATAGATTTAAGACCAATTAGTCTTAATTGGTTTGAAGAACTTTCTTCAGA 
                                             L  R  P  I  S  L  N  W  F  E  E  L  S  S 

WT′: GGTTAAAACTAAGGTGGGATTTTTTTTTTAAATAGATTTAGGTCCAATTAGTCTTAATTGGTTTGAAGAACTTTCTTCAGA 
                                             L  G  P  I  S  L  N  W  F  E  E  L  S  S 

G25E 

Ref: GGTTAAAACTAAGGTGGGATTTTTTTTTTAAATAGATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAGA 
                                             L  G  P  I  S  L  N  W  F  E  E  L  S  S 

MUT: GGTTAAAACTAAGGTGGGATTTTTTTTTTAAATAGATTTAGAACCAATTAGTCTTAATTGGTTTGAAGAACTTTCTTCAGA 
                                             L  E  P  I  S  L  N  W  F  E  E  L  S  S 

WT′: GGTTAAAACTAAGGTGGGATTTTTTTTTTAAATAGATTTAGGTCCAATTAGTCTTAATTGGTTTGAAGAACTTTCTTCAGA 
                                             L  G  P  I  S  L  N  W  F  E  E  L  S  S 

P26S 

Ref: AAAACTAAGGTGGGATTTTTTTTTTAAATAGATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAGAAGCT 
                                         L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A 

MUT: AAAACTAAGGTGGGATTTTTTTTTTAAATAGATTTAGGATCAATTAGTCTGAATTGGTTTGAAGAACTTTCTTCAGAAGCT 
                                         L  G  S  I  S  L  N  W  F  E  E  L  S  S  E  A 

WT′: AAAACTAAGGTGGGATTTTTTTTTTAAATAGATTTAGGACCTATTAGTCTGAATTGGTTTGAAGAACTTTCTTCAGAAGCT 
                                         L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A 

P26R 

Ref: AAAACTAAGGTGGGATTTTTTTTTTAAATAGATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAGAAGCT 
                                         L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A 

MUT: AAAACTAAGGTGGGATTTTTTTTTTAAATAGATTTAGGACGAATTAGTCTGAATTGGTTTGAAGAACTTTCTTCAGAAGCT 
                                         L  G  R  I  S  L  N  W  F  E  E  L  S  S  E  A 

WT′: AAAACTAAGGTGGGATTTTTTTTTTAAATAGATTTAGGACCTATTAGTCTGAATTGGTTTGAAGAACTTTCTTCAGAAGCT 
                                         L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A 

P26L 

Ref: AAAACTAAGGTGGGATTTTTTTTTTAAATAGATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAGAAGCT 



                                         L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A 

MUT: AAAACTAAGGTGGGATTTTTTTTTTAAATAGATTTAGGACTAATTAGTCTGAATTGGTTTGAAGAACTTTCTTCAGAAGCT 
                                         L  G  L  I  S  L  N  W  F  E  E  L  S  S  E  A 

WT′: AAAACTAAGGTGGGATTTTTTTTTTAAATAGATTTAGGACCTATTAGTCTGAATTGGTTTGAAGAACTTTCTTCAGAAGCT 
                                         L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A 

P26= 

Ref: AAAACTAAGGTGGGATTTTTTTTTTAAATAGATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAGAAGCT 
                                         L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A 

MUT: AAAACTAAGGTGGGATTTTTTTTTTAAATAGATTTAGGACCGATTAGTCTGAATTGGTTTGAAGAACTTTCTTCAGAAGCT 
                                         L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A 

WT′: AAAACTAAGGTGGGATTTTTTTTTTAAATAGATTTAGGACCTATTAGTCTGAATTGGTTTGAAGAACTTTCTTCAGAAGCT 
                                         L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A 

S28G – ssODN pair #1 

Ref: TAAGGTGGGATTTTTTTTTTAAATAGATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACC 
                                    L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P 

MUT: TAAGGTGGGATTTTTTTTTTAAATAGATTTAGGACCAATTGGTCTGAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACC 
                                    L  G  P  I  G  L  N  W  F  E  E  L  S  S  E  A  P 

WT′: TAAGGTGGGATTTTTTTTTTAAATAGATTTAGGACCAATTAGCCTGAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACC 
                                    L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P 

S28G – ssODN pair #2 

Ref: TAAGGTGGGATTTTTTTTTTAAATAGATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACC 
                                    L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P 

MUT: TAAGGTGGGATTTTTTTTTTAAATAGATTTAGGACCAATAGGTCTTAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACC 
                                    L  G  P  I  G  L  N  W  F  E  E  L  S  S  E  A  P 

WT′: TAAGGTGGGATTTTTTTTTTAAATAGATTTAGGACCAATAAGCCTTAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACC 
                                    L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P 

S28N 

Ref: TAAGGTGGGATTTTTTTTTTAAATAGATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACC 
                                    L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P 

MUT: TAAGGTGGGATTTTTTTTTTAAATAGATTTAGGACCAATTAATCTGAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACC 
                                    L  G  P  I  N  L  N  W  F  E  E  L  S  S  E  A  P 

WT′: TAAGGTGGGATTTTTTTTTTAAATAGATTTAGGACCAATTAGCCTGAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACC 
                                    L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P 

L29V 

Ref: GGTGGGATTTTTTTTTTAAATAGATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTA 
                                 L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P 

MUT: GGTGGGATTTTTTTTTTAAATAGATTTAGGACCAATAAGCGTTAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTA 
                                 L  G  P  I  S  V  N  W  F  E  E  L  S  S  E  A  P  P 

WT′: GGTGGGATTTTTTTTTTAAATAGATTTAGGACCAATAAGCCTGAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTA 
                                 L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P 

L29R 

Ref: GGTGGGATTTTTTTTTTAAATAGATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTA 
                                 L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P 

MUT: GGTGGGATTTTTTTTTTAAATAGATTTAGGACCAATAAGCCGTAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTA 
                                 L  G  P  I  S  R  N  W  F  E  E  L  S  S  E  A  P  P 



WT′: GGTGGGATTTTTTTTTTAAATAGATTTAGGACCAATAAGCCTGAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTA 
                                 L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P 

N30D – ssODN pair #1 

Ref: GGATTTTTTTTTTAAATAGATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAAT 
                             L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N 

MUT: GGATTTTTTTTTTAAATAGATTTAGGACCAATAAGCCTTGATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAAT 
                             L  G  P  I  S  L  D  W  F  E  E  L  S  S  E  A  P  P  Y  N 

WT′: GGATTTTTTTTTTAAATAGATTTAGGACCAATAAGCCTTAACTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAAT 
                             L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N 

N30D – ssODN pair #2 

Ref: GGATTTTTTTTTTAAATAGATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAAT 
                             L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N 

MUT: GGATTTTTTTTTTAAATAGATTTAGGACCAATAAGTCTTGATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAAT 
                             L  G  P  I  S  L  D  W  F  E  E  L  S  S  E  A  P  P  Y  N 

WT′: GGATTTTTTTTTTAAATAGATTTAGGACCAATAAGTCTTAACTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAAT 
                             L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N 

N30H – ssODN pair #1 

Ref: GGATTTTTTTTTTAAATAGATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAAT 
                             L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N 

MUT: GGATTTTTTTTTTAAATAGATTTAGGACCAATAAGCCTTCATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAAT 
                             L  G  P  I  S  L  H  W  F  E  E  L  S  S  E  A  P  P  Y  N 

WT′: GGATTTTTTTTTTAAATAGATTTAGGACCAATAAGCCTTAACTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAAT 
                             L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N 

N30H – ssODN pair #2 

Ref: GGATTTTTTTTTTAAATAGATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAAT 
                             L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N 

MUT: GGATTTTTTTTTTAAATAGATTTAGGACCAATAAGTCTTCATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAAT 
                             L  G  P  I  S  L  H  W  F  E  E  L  S  S  E  A  P  P  Y  N 

WT′: GGATTTTTTTTTTAAATAGATTTAGGACCAATAAGTCTTAACTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAAT 
                             L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N 

N30S – ssODN pair #1 

Ref: GGATTTTTTTTTTAAATAGATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAAT 
                             L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N 

MUT: GGATTTTTTTTTTAAATAGATTTAGGACCAATAAGCCTTAGTTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAAT 
                             L  G  P  I  S  L  S  W  F  E  E  L  S  S  E  A  P  P  Y  N 

WT′: GGATTTTTTTTTTAAATAGATTTAGGACCAATAAGCCTTAACTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAAT 
                             L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N 

N30S – ssODN pair #2 

Ref: GGATTTTTTTTTTAAATAGATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAAT 
                             L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N 

MUT: GGATTTTTTTTTTAAATAGATTTAGGACCAATAAGTCTTAGTTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAAT 
                             L  G  P  I  S  L  S  W  F  E  E  L  S  S  E  A  P  P  Y  N 

WT′: GGATTTTTTTTTTAAATAGATTTAGGACCAATAAGTCTTAACTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAAT 
                             L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N 



N30K – ssODN pair #1 

Ref: GGATTTTTTTTTTAAATAGATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAAT 
                             L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N 

MUT: GGATTTTTTTTTTAAATAGATTTAGGACCAATAAGCCTTAAGTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAAT 
                             L  G  P  I  S  L  K  W  F  E  E  L  S  S  E  A  P  P  Y  N 

WT′: GGATTTTTTTTTTAAATAGATTTAGGACCAATAAGCCTTAACTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAAT 
                             L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N 

N30K – ssODN pair #2 

Ref: GGATTTTTTTTTTAAATAGATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAAT 
                             L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N 

MUT: GGATTTTTTTTTTAAATAGATTTAGGACCAATAAGTCTTAAGTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAAT 
                             L  G  P  I  S  L  K  W  F  E  E  L  S  S  E  A  P  P  Y  N 

WT′: GGATTTTTTTTTTAAATAGATTTAGGACCAATAAGTCTTAACTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAAT 
                             L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N 

W31R 

Ref: TTTTTTTTTTAAATAGATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAATTCT 
                          L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N  S 

MUT: TTTTTTTTTTAAATAGATTTAGGACCAATAAGCCTGAATCGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAATTCT 
                          L  G  P  I  S  L  N  R  F  E  E  L  S  S  E  A  P  P  Y  N  S 

WT′: TTTTTTTTTTAAATAGATTTAGGACCAATAAGCCTGAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAATTCT 
                          L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N  S 

W31G 

Ref: TTTTTTTTTTAAATAGATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAATTCT 
                          L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N  S 

MUT: TTTTTTTTTTAAATAGATTTAGGACCAATAAGCCTGAATGGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAATTCT 
                          L  G  P  I  S  L  N  G  F  E  E  L  S  S  E  A  P  P  Y  N  S 

WT′: TTTTTTTTTTAAATAGATTTAGGACCAATAAGCCTGAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAATTCT 
                          L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N  S 

W31L – ssODN pair #1 

Ref: TTTTTTTTTTAAATAGATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAATTCT 
                          L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N  S 

MUT: TTTTTTTTTTAAATAGATTTAGGACCAATAAGCCTGAATTTGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAATTCT 
                          L  G  P  I  S  L  N  L  F  E  E  L  S  S  E  A  P  P  Y  N  S 

WT′: TTTTTTTTTTAAATAGATTTAGGACCAATAAGCCTGAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAATTCT 
                          L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N  S 

W31L – ssODN pair #2 

Ref: TTTTTTTTTTAAATAGATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAATTCT 
                          L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N  S 

MUT: TTTTTTTTTTAAATAGATTTAGGACCAATAAGTCTTAATTTGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAATTCT 
                          L  G  P  I  S  L  N  L  F  E  E  L  S  S  E  A  P  P  Y  N  S 

WT′: TTTTTTTTTTAAATAGATTTAGGACCAATAAGTCTTAACTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAATTCT 
                          L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N  S 

W31C 

Ref: TTTTTTTTTTAAATAGATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAATTCT 



                          L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N  S 

MUT: TTTTTTTTTTAAATAGATTTAGGACCAATAAGTCTTAATTGCTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAATTCT 
                          L  G  P  I  S  L  N  C  F  E  E  L  S  S  E  A  P  P  Y  N  S 

WT′: TTTTTTTTTTAAATAGATTTAGGACCAATAAGTCTTAACTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAATTCT 
                          L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N  S 

F32L (c.94T>C) 

Ref: TTTTTTTAAATAGATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAATTCTGAA 
                       L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N  S  E 

MUT: TTTTTTTAAATAGATTTAGGACCAATAAGCCTGAATTGGCTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAATTCTGAA 
                       L  G  P  I  S  L  N  W  L  E  E  L  S  S  E  A  P  P  Y  N  S  E 

WT′: TTTTTTTAAATAGATTTAGGACCAATAAGCCTGAATTGGTTCGAAGAACTTTCTTCAGAAGCTCCACCCTATAATTCTGAA 
                       L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N  S  E 

F32L (c.96T>G) 

Ref: TTTTTTTAAATAGATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAATTCTGAA 
                       L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N  S  E 

MUT: TTTTTTTAAATAGATTTAGGACCAATAAGCCTGAATTGGTTGGAAGAACTTTCTTCAGAAGCTCCACCCTATAATTCTGAA 
                       L  G  P  I  S  L  N  W  L  E  E  L  S  S  E  A  P  P  Y  N  S  E 

WT′: TTTTTTTAAATAGATTTAGGACCAATAAGCCTGAATTGGTTCGAAGAACTTTCTTCAGAAGCTCCACCCTATAATTCTGAA 
                       L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N  S  E 

E33* 

Ref: TTTTAAATAGATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAATTCTGAACCT 
                    L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N  S  E  P 

MUT: TTTTAAATAGATTTAGGACCAATAAGCCTGAATTGGTTTTAAGAACTTTCTTCAGAAGCTCCACCCTATAATTCTGAACCT 
                    L  G  P  I  S  L  N  W  F  -  E  L  S  S  E  A  P  P  Y  N  S  E  P 

WT′: TTTTAAATAGATTTAGGACCAATAAGCCTGAATTGGTTTGAGGAACTTTCTTCAGAAGCTCCACCCTATAATTCTGAACCT 
                    L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N  S  E  P 

E33K 

Ref: TTTTAAATAGATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAATTCTGAACCT 
                    L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N  S  E  P 

MUT: TTTTAAATAGATTTAGGACCAATAAGCCTGAATTGGTTTAAAGAACTTTCTTCAGAAGCTCCACCCTATAATTCTGAACCT 
                    L  G  P  I  S  L  N  W  F  K  E  L  S  S  E  A  P  P  Y  N  S  E  P 

WT′: TTTTAAATAGATTTAGGACCAATAAGCCTGAATTGGTTTGAGGAACTTTCTTCAGAAGCTCCACCCTATAATTCTGAACCT 
                    L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N  S  E  P 

L35F 

Ref: ATAGATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAATTCTGAACCTGCAGAA 
              L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N  S  E  P  A  E 

MUT: ATAGATTTAGGACCAATAAGCCTGAATTGGTTTGAAGAATTTTCTTCAGAAGCTCCACCCTATAATTCTGAACCTGCAGAA 
              L  G  P  I  S  L  N  W  F  E  E  F  S  S  E  A  P  P  Y  N  S  E  P  A  E 

WT′: ATAGATTTAGGACCAATAAGCCTGAATTGGTTTGAAGAACTGTCTTCAGAAGCTCCACCCTATAATTCTGAACCTGCAGAA 
              L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N  S  E  P  A  E 

S36Y 

Ref: GATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAATTCTGAACCTGCAGAAGAA 
           L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N  S  E  P  A  E  E  

MUT: GATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTATTCAGAAGCTCCACCATACAATTCTGAACCTGCAGAAGAA 
           L  G  P  I  S  L  N  W  F  E  E  L  Y  S  E  A  P  P  Y  N  S  E  P  A  E  E 



WT′: GATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCATCAGAAGCTCCACCATACAATTCTGAACCTGCAGAAGAA 
           L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N  S  E  P  A  E  E 

S36F 

Ref: GATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAATTCTGAACCTGCAGAAGAA 
           L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N  S  E  P  A  E  E  

MUT: GATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTTTTCAGAAGCTCCACCATACAATTCTGAACCTGCAGAAGAA 
           L  G  P  I  S  L  N  W  F  E  E  L  F  S  E  A  P  P  Y  N  S  E  P  A  E  E 

WT′: GATTTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCATCAGAAGCTCCACCATACAATTCTGAACCTGCAGAAGAA 
           L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N  S  E  P  A  E  E 

S37A 

Ref: TTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAATTCTGAACCTGCAGAAGAATCT 
        L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N  S  E  P  A  E  E  S 

MUT: TTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTGCAGAAGCTCCACCATACAATTCTGAACCTGCAGAAGAATCT 
        L  G  P  I  S  L  N  W  F  E  E  L  S  A  E  A  P  P  Y  N  S  E  P  A  E  E  S 

WT′: TTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCTGAAGCTCCACCATACAATTCTGAACCTGCAGAAGAATCT 
        L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N  S  E  P  A  E  E  S 

S37L 

Ref: TTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAATTCTGAACCTGCAGAAGAATCT 
        L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N  S  E  P  A  E  E  S 

MUT: TTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTTAGAAGCTCCACCATACAATTCTGAACCTGCAGAAGAATCT 
        L  G  P  I  S  L  N  W  F  E  E  L  S  L  E  A  P  P  Y  N  S  E  P  A  E  E  S 

WT′: TTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCTGAAGCTCCACCATACAATTCTGAACCTGCAGAAGAATCT 
        L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N  S  E  P  A  E  E  S 

S37* 

Ref: TTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAATTCTGAACCTGCAGAAGAATCT 
        L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N  S  E  P  A  E  E  S 

MUT: TTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTGAGAAGCTCCACCATACAATTCTGAACCTGCAGAAGAATCT 
        L  G  P  I  S  L  N  W  F  E  E  L  S  -  E  A  P  P  Y  N  S  E  P  A  E  E  S 

WT′: TTAGGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCTGAAGCTCCACCATACAATTCTGAACCTGCAGAAGAATCT 
        L  G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N  S  E  P  A  E  E  S 

E38K 

Ref: GGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAATTCTGAACCTGCAGAAGAATCTGAA 
        G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N  S  E  P  A  E  E  S  E 

MUT: GGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAAAAGCTCCACCATACAATTCTGAACCTGCAGAAGAATCTGAA 
        G  P  I  S  L  N  W  F  E  E  L  S  S  K  A  P  P  Y  N  S  E  P  A  E  E  S  E 

WT′: GGACCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAGAGGCTCCACCATACAATTCTGAACCTGCAGAAGAATCTGAA 
        G  P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N  S  E  P  A  E  E  S  E 

A39= 

Ref: CCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAGAAGCTCCACCCTATAATTCTGAACCTGCAGAAGAATCTGAACAT 
        P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N  S  E  P  A  E  E  S  E  H 

MUT: CCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAGAAGCCCCACCATACAATTCTGAACCTGCAGAAGAATCTGAACAT 
        P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N  S  E  P  A  E  E  S  E  H 

WT′: CCAATAAGTCTTAATTGGTTTGAAGAACTTTCTTCAGAAGCACCACCATACAATTCTGAACCTGCAGAAGAATCTGAACAT 
        P  I  S  L  N  W  F  E  E  L  S  S  E  A  P  P  Y  N  S  E  P  A  E  E  S  E  H 



H2623Y 

Ref: CAGGTGTGGATCCAAAGCTTATTTCTAGAATTTGGGTTTATAATCACTATAGATGGATCATATGGAAACTGGCAGCTATGGAATGTGCCT 
          G  V  D  P  K  L  I  S  R  I  W  V  Y  N  H  Y  R  W  I  I  W  K  L  A  A  M  E  C  A 

MUT: CAGGTGTGGATCCAAAGCTTATTTCTAGAATTTGGGTTTATAATTACTATAGATGGATCATATGGAAACTGGCAGCTATGGAATGTGCCT 
          G  V  D  P  K  L  I  S  R  I  W  V  Y  N  Y  Y  R  W  I  I  W  K  L  A  A  M  E  C  A 

WT′: CAGGTGTGGATCCAAAGCTTATTTCTAGAATTTGGGTTTATAATCATTATAGATGGATCATATGGAAACTGGCAGCTATGGAATGTGCCT 
          G  V  D  P  K  L  I  S  R  I  W  V  Y  N  H  Y  R  W  I  I  W  K  L  A  A  M  E  C  A 

H2623R 

Ref: CAGGTGTGGATCCAAAGCTTATTTCTAGAATTTGGGTTTATAATCACTATAGATGGATCATATGGAAACTGGCAGCTATGGAATGTGCCT 
          G  V  D  P  K  L  I  S  R  I  W  V  Y  N  H  Y  R  W  I  I  W  K  L  A  A  M  E  C  A 

MUT: CAGGTGTGGATCCAAAGCTTATTTCTAGAATTTGGGTTTATAATCGCTATAGATGGATCATATGGAAACTGGCAGCTATGGAATGTGCCT 
          G  V  D  P  K  L  I  S  R  I  W  V  Y  N  R  Y  R  W  I  I  W  K  L  A  A  M  E  C  A 

WT′: CAGGTGTGGATCCAAAGCTTATTTCTAGAATTTGGGTTTATAATCATTATAGATGGATCATATGGAAACTGGCAGCTATGGAATGTGCCT 
          G  V  D  P  K  L  I  S  R  I  W  V  Y  N  H  Y  R  W  I  I  W  K  L  A  A  M  E  C  A 

W2626C 

Ref: TCCAAAGCTTATTTCTAGAATTTGGGTTTATAATCACTATAGATGGATCATATGGAAACTGGCAGCTATGGAATGTGCCTTTCCTAAGGA 
         P  K  L  I  S  R  I  W  V  Y  N  H  Y  R  W  I  I  W  K  L  A  A  M  E  C  A  F  P  K 

MUT: TCCAAAGCTTATTTCTAGAATTTGGGTTTATAATCACTATAGATGCATCATATGGAAACTGGCAGCTATGGAATGTGCCTTTCCTAAGGA 
         P  K  L  I  S  R  I  W  V  Y  N  H  Y  R  C  I  I  W  K  L  A  A  M  E  C  A  F  P  K 

WT′: TCCAAAGCTTATTTCTAGAATTTGGGTTTATAATCACTATAGATGGATAATATGGAAACTGGCAGCTATGGAATGTGCCTTTCCTAAGGA 
         P  K  L  I  S  R  I  W  V  Y  N  H  Y  R  W  I  I  W  K  L  A  A  M  E  C  A  F  P  K 

I2627F 

Ref: TCCAAAGCTTATTTCTAGAATTTGGGTTTATAATCACTATAGATGGATCATATGGAAACTGGCAGCTATGGAATGTGCCTTTCCTAAGGA 
         P  K  L  I  S  R  I  W  V  Y  N  H  Y  R  W  I  I  W  K  L  A  A  M  E  C  A  F  P  K 

MUT: TCCAAAGCTTATTTCTAGAATTTGGGTTTATAATCACTATAGATGGTTCATATGGAAACTGGCAGCTATGGAATGTGCCTTTCCTAAGGA 
         P  K  L  I  S  R  I  W  V  Y  N  H  Y  R  W  F  I  W  K  L  A  A  M  E  C  A  F  P  K 

WT′: TCCAAAGCTTATTTCTAGAATTTGGGTTTATAATCACTATAGATGGATAATATGGAAACTGGCAGCTATGGAATGTGCCTTTCCTAAGGA 
         P  K  L  I  S  R  I  W  V  Y  N  H  Y  R  W  I  I  W  K  L  A  A  M  E  C  A  F  P  K 

T2722R 

Ref: AAACTAGTAGTGCAGATACCCAAAAAGTGGCCATTATTGAACTTACAGATGGGTGGTATGCTGTTAAGGCCCAGTTAGATCCTCCCCTCT 
                          T  S  S  A  D  T  Q  K  V  A  I  I  E  L  T  D  G  W  Y  A  V  K  A  Q  L  D  P  P  L 

MUT: AAACTAGTAGTGCAGATACCCAAAAAGTGGCCATTATTGAACTTAGAGATGGGTGGTATGCTGTTAAGGCCCAGTTAGATCCTCCCCTCT 
          T  S  S  A  D  T  Q  K  V  A  I  I  E  L  R  D  G  W  Y  A  V  K  A  Q  L  D  P  P  L 

WT′: AAACTAGTAGTGCAGATACCCAAAAAGTGGCCATTATTGAACTTACTGATGGGTGGTATGCTGTTAAGGCCCAGTTAGATCCTCCCCTCT 
          T  S  S  A  D  T  Q  K  V  A  I  I  E  L  T  D  G  W  Y  A  V  K  A  Q  L  D  P  P  L 

D2723A 

Ref: AAACTAGTAGTGCAGATACCCAAAAAGTGGCCATTATTGAACTTACAGATGGGTGGTATGCTGTTAAGGCCCAGTTAGATCCTCCCCTCTTA 
                          T  S  S  A  D  T  Q  K  V  A  I  I  E  L  T  D  G  W  Y  A  V  K  A  Q  L  D  P  P  L  L 

MUT: AAACTAGTAGTGCAGATACCCAAAAAGTGGCCATTATTGAACTTACAGCTGGGTGGTATGCTGTTAAGGCCCAGTTAGATCCTCCCCTCTTA 
          T  S  S  A  D  T  Q  K  V  A  I  I  E  L  T  A  G  W  Y  A  V  K  A  Q  L  D  P  P  L  L 

WT′: AAACTAGTAGTGCAGATACCCAAAAAGTGGCCATTATTGAACTTACAGACGGGTGGTATGCTGTTAAGGCCCAGTTAGATCCTCCCCTCTTA 
          T  S  S  A  D  T  Q  K  V  A  I  I  E  L  T  D  G  W  Y  A  V  K  A  Q  L  D  P  P  L  L 

D2723G 

Ref: AAACTAGTAGTGCAGATACCCAAAAAGTGGCCATTATTGAACTTACAGATGGGTGGTATGCTGTTAAGGCCCAGTTAGATCCTCCCCTCTTA 



                          T  S  S  A  D  T  Q  K  V  A  I  I  E  L  T  D  G  W  Y  A  V  K  A  Q  L  D  P  P  L  L 

MUT: AAACTAGTAGTGCAGATACCCAAAAAGTGGCCATTATTGAACTTACAGGTGGGTGGTATGCTGTTAAGGCCCAGTTAGATCCTCCCCTCTTA 
          T  S  S  A  D  T  Q  K  V  A  I  I  E  L  T  G  G  W  Y  A  V  K  A  Q  L  D  P  P  L  L 

WT′: AAACTAGTAGTGCAGATACCCAAAAAGTGGCCATTATTGAACTTACAGACGGGTGGTATGCTGTTAAGGCCCAGTTAGATCCTCCCCTCTTA 
          T  S  S  A  D  T  Q  K  V  A  I  I  E  L  T  D  G  W  Y  A  V  K  A  Q  L  D  P  P  L  L 

V2728I 

Ref: CCCAAAAAGTGGCCATTATTGAACTTACAGATGGGTGGTATGCTGTTAAGGCCCAGTTAGATCCTCCCCTCTTAGCTGTCTTAAAGAATG 
          Q  K  V  A  I  I  E  L  T  D  G  W  Y  A  V  K  A  Q  L  D  P  P  L  L  A  V  L  K  N 

MUT: CCCAAAAAGTGGCCATTATTGAACTTACAGATGGGTGGTATGCTATTAAGGCCCAGTTAGATCCTCCCCTCTTAGCTGTCTTAAAGAATG    
          Q  K  V  A  I  I  E  L  T  D  G  W  Y  A  I  K  A  Q  L  D  P  P  L  L  A  V  L  K  N      

WT′: CCCAAAAAGTGGCCATTATTGAACTTACAGATGGGTGGTATGCTGTAAAGGCCCAGTTAGATCCTCCCCTCTTAGCTGTCTTAAAGAATG 
          Q  K  V  A  I  I  E  L  T  D  G  W  Y  A  V  K  A  Q  L  D  P  P  L  L  A  V  L  K  N 

K2729N 

Ref: AAAAAGTGGCCATTATTGAACTTACAGATGGGTGGTATGCTGTTAAGGCCCAGTTAGATCCTCCCCTCTTAGCTGTCTTAAAGAATGGCA 
          K  V  A  I  I  E  L  T  D  G  W  Y  A  V  K  A  Q  L  D  P  P  L  L  A  V  L  K  N  G 

MUT: AAAAAGTGGCCATTATTGAACTTACAGATGGGTGGTATGCTGTTAATGCCCAGTTAGATCCTCCCCTCTTAGCTGTCTTAAAGAATGGCA    
          K  V  A  I  I  E  L  T  D  G  W  Y  A  V  N  A  Q  L  D  P  P  L  L  A  V  L  K  N  G      

WT′: AAAAAGTGGCCATTATTGAACTTACAGATGGGTGGTATGCTGTTAAAGCCCAGTTAGATCCTCCCCTCTTAGCTGTCTTAAAGAATGGCA 
          K  V  A  I  I  E  L  T  D  G  W  Y  A  V  K  A  Q  L  D  P  P  L  L  A  V  L  K  N  G 

Y3035S 

Ref: CTGAAAGAGCTAACATACAGTTAGCAGCGACAAAAAAAACTCAGTATCAACAACTACCGGTACAAACCTTTCATTGTAATTTTTCAGTTT 
          E  R  A  N  I  Q  L  A  A  T  K  K  T  Q  Y  Q  Q  L  P   

MUT: CTGAAAGAGCTAACATACAGTTAGCAGCGACAAAAAAAACTCAGTCTCAACAACTACCGGTACAAACCTTTCATTGTAATTTTTCAGTTT 
          E  R  A  N  I  Q  L  A  A  T  K  K  T  Q  S  Q  Q  L  P   

WT′: CTGAAAGAGCTAACATACAGTTAGCAGCGACAAAAAAAACTCAGTACCAACAACTACCGGTACAAACCTTTCATTGTAATTTTTCAGTTT 
          E  R  A  N  I  Q  L  A  A  T  K  K  T  Q  Y  Q  Q  L  P   

L3074= 

Ref: TTTTTAGATCCAGACTTTCAGCCATCTTGTTCTGAGGTGGACCTAATAGGATTTGTCGTTTCTGTTGTGAAAAAAACAGGTAATGCACAA 
        F  L  D  P  D  F  Q  P  S  C  S  E  V  D  L  I  G  F  V  V  S  V  V  K  K  T   

MUT: TTTTTAGATCCAGACTTTCAGCCATCTTGTTCTGAGGTGGACCTGATAGGATTTGTCGTTTCTGTTGTGAAAAAAACAGGTAATGCACAA 
        F  L  D  P  D  F  Q  P  S  C  S  E  V  D  L  I  G  F  V  V  S  V  V  K  K  T   

WT′: TTTTTAGATCCAGACTTTCAGCCATCTTGTTCTGAGGTGGACCTTATAGGATTTGTCGTTTCTGTTGTGAAAAAAACAGGTAATGCACAA 
        F  L  D  P  D  F  Q  P  S  C  S  E  V  D  L  I  G  F  V  V  S  V  V  K  K  T   

G3076V 

Ref: TAGATCCAGACTTTCAGCCATCTTGTTCTGAGGTGGACCTAATAGGATTTGTCGTTTCTGTTGTGAAAAAAACAGGTAATGCACAATATA 
          D  P  D  F  Q  P  S  C  S  E  V  D  L  I  G  F  V  V  S  V  V  K  K  T   

MUT: TAGATCCAGACTTTCAGCCATCTTGTTCTGAGGTGGACCTAATAGTATTTGTCGTTTCTGTTGTGAAAAAAACAGGTAATGCACAATATA 
          D  P  D  F  Q  P  S  C  S  E  V  D  L  I  V  F  V  V  S  V  V  K  K  T   

WT′: TAGATCCAGACTTTCAGCCATCTTGTTCTGAGGTGGACCTAATAGGTTTTGTCGTTTCTGTTGTGAAAAAAACAGGTAATGCACAATATA 
          D  P  D  F  Q  P  S  C  S  E  V  D  L  I  G  F  V  V  S  V  V  K  K  T   

G3076E 

Ref: TAGATCCAGACTTTCAGCCATCTTGTTCTGAGGTGGACCTAATAGGATTTGTCGTTTCTGTTGTGAAAAAAACAGGTAATGCACAATATA 
          D  P  D  F  Q  P  S  C  S  E  V  D  L  I  G  F  V  V  S  V  V  K  K  T   

MUT: TAGATCCAGACTTTCAGCCATCTTGTTCTGAGGTGGACCTAATAGAATTTGTCGTTTCTGTTGTGAAAAAAACAGGTAATGCACAATATA 
          D  P  D  F  Q  P  S  C  S  E  V  D  L  I  E  F  V  V  S  V  V  K  K  T   



WT′: TAGATCCAGACTTTCAGCCATCTTGTTCTGAGGTGGACCTAATAGGTTTTGTCGTTTCTGTTGTGAAAAAAACAGGTAATGCACAATATA 
          D  P  D  F  Q  P  S  C  S  E  V  D  L  I  G  F  V  V  S  V  V  K  K  T   

V3079I 

Ref: TTTCAGCCATCTTGTTCTGAGGTGGACCTAATAGGATTTGTCGTTTCTGTTGTGAAAAAAACAGGTAATGCACAATATAGTTAATTTTTT 
        F  Q  P  S  C  S  E  V  D  L  I  G  F  V  V  S  V  V  K  K  T   

MUT: TTTCAGCCATCTTGTTCTGAGGTGGACCTAATAGGATTTGTCATTTCTGTTGTGAAAAAAACAGGTAATGCACAATATAGTTAATTTTTT 
        F  Q  P  S  C  S  E  V  D  L  I  G  F  V  I  S  V  V  K  K  T   

WT′: TTTCAGCCATCTTGTTCTGAGGTGGACCTAATAGGATTTGTCGTATCTGTTGTGAAAAAAACAGGTAATGCACAATATAGTTAATTTTTT 
        F  Q  P  S  C  S  E  V  D  L  I  G  F  V  V  S  V  V  K  K  T  

  

Supplemental Table 7. List of all primers used in this study 

BRCA2 exon 2 variants: T10P, T10I, T10K, T10=, 

F11L (c.31T>C), F11V, F11C, F11L (c.33T>G), F12S, 

E13*, E13K, E13V, E13D, I14V, I14N, I14M, F15L, 

F15C, K16R, T17I, T17=, R18H, C19R, C19Y, C19F, 

A22= (c.66A>C), A22= (c.66A>G), A22= (c.66A>T), 

D23H, were amplified using 

Forward 

primer 

ACACTCTTTCCCTACACGA

CGCTCTTCCGATCTATGCA

TCCCTGTGTAAGTGC 

Reverse 

primer 

TGACTGGAGTTCAGACGTG

TGCTCTTCCGATCTAGCAA

CACTGTGACGTACTG 

BRCA2 exon 3 variants: D23G, D23V, L24V, L24F, 

G25*, G25R, G25E, P26S, P26R, P26L, P26=, S28G, 

S28N, L29V, L29R, N30D, N30H, N30S, N30K, W31R, 

W31G, W31L, W31C, F32L (c.94T>C), F32L 

(c.96T>G), E33*, E33K, L35F, S36Y, S36F, S37A, 

S37L, S37*, E38K, A39=, were amplified using 

Forward 

primer 

ACACTCTTTCCCTACACGA

CGCTCTTCCGATCTACTGT

TCTGGGTCACAAATTTG 

Reverse 

primer 

TGACTGGAGTTCAGACGTG

TGCTCTTCCGATCTAGGTT

TGGTTCGTAATTGTTGTT 

BRCA2 exon 17 variants: H2623Y, H2623R, W2626C, 

I2627F, were amplified using 

Forward 

primer 

ACACTCTTTCCCTACACGA

CGCTCTTCCGATCTGGTGT

GGATCCAAAGCTTATTTC 

Reverse 

primer 

TGACTGGAGTTCAGACGTG

TGCTCTTCCGATCTGAAAC

CTTAACCATACTGCCGT 

BRCA2 exon 18 variants: T2722R, D2723A, D2723G, 

V2728I, K2729N, were amplified using 

Forward 

primer 

ACACTCTTTCCCTACACGA

CGCTCTTCCGATCTGATGA

CACAGCTGCAAAAACAC 

Reverse 

primer 

TGACTGGAGTTCAGACGTG

TGCTCTTCCGATCTGCTTC

AAGAGGTGTACAGGCA 



BRCA2 exon 23 variant: Y3035S was amplified using Forward 

primer 

ACACTCTTTCCCTACACGA

CGCTCTTCCGATCTACTGA

GTATTTGGCGTCCATCA 

Reverse 

primer 

TGACTGGAGTTCAGACGTG

TGCTCTTCCGATCTTGGAG

ATTCCATAAACTAACAAGC

AC 

BRCA2 exon 24 variants: L3074=, G3076V, G3076E, 

V3079I, were amplified using 

Forward 

primer 

ACACTCTTTCCCTACACGA

CGCTCTTCCGATCTGCCCC

TTCACTTCAGCAAAT 

Reverse 

primer 

TGACTGGAGTTCAGACGTG

TGCTCTTCCGATCTTCAGA

GGTTCAAAGAGGCTTACT 
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