
Supplementary Table 1. Unpaired two tailed Student’s t-test p-values, t-values, 
and degrees of freedom for product purity comparisons. (a) Unpaired two tailed 
Student’s t-test p-values, t-values, and degrees of freedom (df) comparing CBEmax and 
CP-CBEmax variants at two genomic sites prone to non-C-to-T byproduct formation. (b) 
Unpaired two tailed Student’s t-test p-values, t-values, and degrees of freedom (df) 
comparing CBEmax-B and CP-CBEmax-B variants at two genomic sites prone to non-
C-to-T byproduct formation. Values and error bars reflect the mean±s.d. of three 
biological replicates performed on different days at each site. ns, P>0.05; *P<0.05; 
**P<0.01; ***P<0.001 

  

p-value t value df significance p-value t value df significance
CBEmax vs. CP1012-CBEmax 0.0041 5.9 4 ** CBEmax vs. CP1012-CBEmax 0.023 3.6 4 *
CBEmax vs. CP1028-CBEmax 0.0029 6.5 4 ** CBEmax vs. CP1028-CBEmax 0.0010 8.5 4 **
CBEmax vs. CP1041-CBEmax 0.0016 7.7 4 ** CBEmax vs. CP1041-CBEmax 0.00046 11 4 ***
CBEmax vs. CP1249-CBEmax 0.0050 5.6 4 ** CBEmax vs. CP1249-CBEmax 0.0064 5.2 4 **

Site 28 (C7) Site 30 (C6)

p-value t value df significance p-value t value df significance
CBEmax-B vs. CP1012-CBEmax-B 0.00074 9.3 4 *** CBEmax-B vs. CP1012-CBEmax-B 0.21 1.5 4 ns
CBEmax-B vs. CP1028-CBEmax-B 8.8E-05 16 4 *** CBEmax-B vs. CP1028-CBEmax-B 0.00082 9.1 4 ***
CBEmax-B vs. CP1041-CBEmax-B 0.0034 6.2 4 ** CBEmax-B vs. CP1041-CBEmax-B 2.3E-06 40 4 ***
CBEmax-B vs. CP1249-CBEmax-B 0.014 4.2 4 * CBEmax-B vs. CP1249-CBEmax-B 0.00016 14 4 ***

Site 30 (C6)Site 28 (C7)

a

b



Supplementary Table 2. Activities of CP-CBEmax variants versus CBEmax at the 
HEK2 on-target and off-target sites previously characterized for S. pyogenes Cas9 
nuclease.  

 
  

Position 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
HEK2 on-target G A A C A C A A A G C A T A G A C T G C Indel%
CBEmax 58.6 59.9 0.2 0.1 0.1 0.9
CP1012-CBEmax 21.6 53.0 2.9 0.4 0.1 0.4
CP1028-CBEmax 32.7 63.1 15.5 1.1 0.1 0.5
CP1041-CBEmax 12.9 20.1 0.6 0.3 0.1 0.1
CP1249-CBEmax 14.5 60.7 3.9 0.4 0.0 0.6
CP1300-CBEmax 0.5 16.4 0.6 0.1 0.0 0.1

Position 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
HEK2 off-target site 1 G A A C A C A A T G C A T A G A T T G C Indel%
CBEmax 0.2 0.8 0.0 0.1 0.0
CP1012-CBEmax 0.1 0.2 0.1 0.1 0.0
CP1028-CBEmax 0.0 0.0 0.1 0.1 0.0
CP1041-CBEmax 0.1 0.1 0.0 0.1 0.0
CP1249-CBEmax 0.0 0.0 0.0 0.1 0.0
CP1300-CBEmax 0.0 0.0 0.0 0.1 0.0

Position 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
HEK2 off-target site 2 A A A C A T A A A G C A T A G A C T G C Indel%
CBEmax 0.0 0.0 0.0 0.0 0.0
CP1012-CBEmax 0.0 0.0 0.0 0.0 0.0
CP1028-CBEmax 0.0 0.0 0.0 0.0 0.0
CP1041-CBEmax 0.0 0.0 0.0 0.0 0.0
CP1249-CBEmax 0.0 0.0 0.0 0.0 0.0
CP1300-CBEmax 0.0 0.0 0.0 0.0 0.0

% of total sequencing reads with C•G converted to T•A 

% of total sequencing reads with C•G converted to T•A 

% of total sequencing reads with C•G converted to T•A 



Supplementary Table 3. Activities of CP-ABEmax variants versus ABEmax at the 
HEK2 on-target and off-target sites previously characterized for S. pyogenes Cas9 
nuclease. 

 
  

Position 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
HEK2 on-target G A A C A C A A A G C A T A G A C T G C Indel%
ABEmax 0.1 0.8 78.0 27.3 1.0 1.0 0.1 0.0 0.0 0.9
CP1012-ABEmax 0.5 1.9 45.3 27.8 7.3 7.8 3.4 1.9 0.0 0.7
CP1028-ABEmax 0.1 1.1 80.6 8.5 3.1 4.7 6.3 1.6 0.0 0.6
CP1041-ABEmax 0.5 4.0 56.8 21.6 3.9 7.5 17.9 17.8 0.2 0.4
CP1249-ABEmax 0.0 0.8 84.9 33.0 7.5 12.4 2.7 2.0 0.0 0.4
CP1300-ABEmax 0.0 0.1 59.2 3.5 1.3 1.8 0.3 0.1 0.0 0.1

Position 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
HEK2 off-target site 1 G A A C A C A A T G C A T A G A T T G C Indel%
ABEmax 0.0 0.0 1.7 0.1 0.1 0.0 0.0 0.0 0.1
CP1012-ABEmax 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0
CP1028-ABEmax 0.0 0.0 0.5 0.1 0.0 0.0 0.1 0.0 0.0
CP1041-ABEmax 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
CP1249-ABEmax 0.0 0.0 0.1 0.1 0.1 0.0 0.1 0.0 0.0
CP1300-ABEmax 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Position 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
HEK2 off-target site 2 A A A C A T A A A G C A T A G A C T G C Indel%
ABEmax 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
CP1012-ABEmax 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
CP1028-ABEmax 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
CP1041-ABEmax 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
CP1249-ABEmax 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
CP1300-ABEmax 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

% of total sequencing reads with A•T converted to G•C 

% of total sequencing reads with A•T converted to G•C 

% of total sequencing reads with A•T converted to G•C 



Supplementary Table 4. Activities of CP-CBEmax variants versus CBEmax at the 
EMX1 on-target and off-target sites previously characterized for S. pyogenes Cas9 
nuclease. 

 
  

Position 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
EMX on-target G A G T C C G A G C A G A A G A A G A A Indel%
CBEmax 69.2 67.9 0.3 0.9
CP1012-CBEmax 58.9 44.8 6.5 0.3
CP1028-CBEmax 53.2 37.7 5.3 0.2
CP1041-CBEmax 16.6 6.9 1.0 0.0
CP1249-CBEmax 49.6 32.9 1.5 0.3
CP1300-CBEmax 8.8 1.1 0.5 0.0

Position -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
EMX off-target site 1 C A G A T T G T C A G A G T T A G A G C A G A A G A A G A A Indel%
CBEmax 0.3 4.4 0.1 0.0
CP1012-CBEmax 1.8 18.4 1.6 0.0
CP1028-CBEmax 0.7 10.5 0.8 0.0
CP1041-CBEmax 0.3 3.6 0.1 0.0
CP1249-CBEmax 0.1 1.3 0.1 0.0
CP1300-CBEmax 0.0 0.1 0.0 0.0

Position -3 -2 -1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
EMX off-target site 2 C A A G A G T C T A A G C A G A A G A A G A A Indel%
CBEmax 0.5 13.5 0.1 0.1
CP1012-CBEmax 0.4 1.7 0.1 0.0
CP1028-CBEmax 0.1 1.6 0.1 0.0
CP1041-CBEmax 0.1 0.3 0.0 0.0
CP1249-CBEmax 0.1 3.4 0.1 0.0
CP1300-CBEmax 0.0 0.1 0.0 0.0

Position 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
EMX off-target site 3 G A G G C C G A G C A G A A G A A A G A Indel%
CBEmax 1.6 1.9 0.1 0.0
CP1012-CBEmax 0.0 0.1 0.0 0.0
CP1028-CBEmax 0.0 0.2 0.2 0.0
CP1041-CBEmax 0.0 0.0 0.0 0.0
CP1249-CBEmax 0.1 0.2 0.1 0.0
CP1300-CBEmax 0.0 0.0 0.0 0.0

% of total sequencing reads with C•G converted to T•A 

% of total sequencing reads with C•G converted to T•A 

% of total sequencing reads with C•G converted to T•A 

% of total sequencing reads with C•G converted to T•A 



Supplementary Table 5. Activities of CP-ABEmax variants versus ABEmax at the 
EMX1 on-target and off-target sites previously characterized for S. pyogenes Cas9 
nuclease. 

  
  

Position 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
EMX on-target G A G T C C G A G C A G A A G A A G A A Indel%
ABEmax 2.5 0.0 2.2 1.0 0.2 0.1 1.1 0.3 0.1 0.2 7.0
CP1012-ABEmax 4.1 0.0 23.1 22.4 0.7 0.4 1.2 0.4 0.2 0.3 1.0
CP1028-ABEmax 3.0 0.0 7.1 15.7 0.6 0.4 1.3 0.4 0.2 0.3 2.8
CP1041-ABEmax 7.2 0.0 15.7 24.4 2.7 2.2 1.3 0.4 0.2 0.3 0.7
CP1249-ABEmax 2.7 0.0 23.8 11.2 0.5 0.4 1.1 0.5 0.2 0.3 4.0
CP1300-ABEmax 2.5 0.0 3.4 1.5 0.2 0.1 1.1 0.4 0.1 0.3 0.2

Position 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
EMX off-target site 1 G A G T T A G A G C A G A A G A A G A A Indel%
ABEmax 0.2 19.5 0.9 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
CP1012-ABEmax 0.2 3.9 2.0 2.6 0.2 0.1 0.0 0.0 0.0 0.0 0.0
CP1028-ABEmax 0.8 14.9 4.4 12.7 0.5 0.4 0.0 0.0 0.0 0.0 0.2
CP1041-ABEmax 0.2 2.0 2.5 3.8 3.2 5.0 0.1 0.0 0.0 0.0 0.0
CP1249-ABEmax 0.1 11.6 2.7 2.4 0.5 0.6 0.0 0.0 0.0 0.0 0.0
CP1300-ABEmax 0.0 0.5 0.2 0.2 0.0 0.1 0.0 0.0 0.0 0.0 0.0

Position 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
EMX off-target site 2 G A G T C T A A G C A G A A G A A G A A Indel%
ABEmax 0.1 1.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
CP1012-ABEmax 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
CP1028-ABEmax 0.2 0.8 0.4 1.9 0.1 0.1 0.0 0.0 0.0 0.0 0.0
CP1041-ABEmax 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
CP1249-ABEmax 0.0 1.3 1.1 0.6 0.1 0.1 0.0 0.0 0.0 0.0 0.0
CP1300-ABEmax 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Position 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
EMX off-target site 3 G A G G C C G A G C A G A A G A A A G A Indel%
ABEmax 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
CP1012-ABEmax 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
CP1028-ABEmax 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0
CP1041-ABEmax 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
CP1249-ABEmax 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
CP1300-ABEmax 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

% of total sequencing reads with A•T converted to G•C 

% of total sequencing reads with A•T converted to G•C 

% of total sequencing reads with A•T converted to G•C 

% of total sequencing reads with A•T converted to G•C 



Supplementary Table 6. Activities of CP-CBEmax variants versus CBEmax at the 
HEK4 on-target and off-target sites previously characterized for S. pyogenes Cas9 
nuclease 

  

Position -7 -6 -5 -4 -3 -2 -1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
HEK4 on-target C C C C G G T G G C A C T G C G G C T G G A G G T G G Indel%
CBEmax 0.0 0.1 0.0 0.1 3.4 43.2 7.0 0.4 2.4
CP1012-CBEmax 0.2 0.4 0.4 0.6 1.1 41.4 27.9 13.0 2.5
CP1028-CBEmax 0.0 0.0 0.1 0.2 0.7 36.9 17.7 13.0 1.4
CP1041-CBEmax 0.1 0.0 0.0 0.1 1.0 13.8 6.2 3.0 1.2
CP1249-CBEmax 0.0 0.1 0.0 0.1 0.1 40.1 7.9 3.6 1.3
CP1300-CBEmax 0.0 0.0 0.0 0.1 0.1 6.6 3.0 0.6 0.9

Position -9 -8 -7 -6 -5 -4 -3 -2 -1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
HEK4 off-target site 1 C C A G C T T G G T G C A C T G C G G C C G G A G G A G G Indel%
CBEmax 0.1 0.1 0.0 0.4 32.8 1.2 0.1 0.2 0.9
CP1012-CBEmax 0.9 0.4 0.0 0.3 8.0 3.0 2.0 2.8 0.9
CP1028-CBEmax 0.2 0.1 0.0 0.2 9.0 3.8 3.7 5.4 0.8
CP1041-CBEmax 0.0 0.0 0.0 0.1 0.4 0.2 0.1 0.1 0.4
CP1249-CBEmax 0.0 0.0 0.0 0.1 7.0 1.0 0.9 0.7 0.3
CP1300-CBEmax 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.3

Position 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
HEK4 off-target site 2 G G C T C T G C G G C T G G A G G G G G Indel%
CBEmax 0.0 12.7 0.1 0.0 0.4
CP1012-CBEmax 0.0 1.2 0.4 0.2 0.3
CP1028-CBEmax 0.0 1.2 0.1 0.1 0.3
CP1041-CBEmax 0.0 0.1 0.1 0.0 0.3
CP1249-CBEmax 0.0 2.7 0.1 0.1 0.3
CP1300-CBEmax 0.0 0.3 0.0 0.0 0.1

Position -20 -19 -18 -17 -16 -15 -14 -13 -12 -11 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
HEK4 off-target site 3 C A T G C T G G G A A A A G A T G C C G G G C A C G A C G G C T G G A G G T G G Indel%
CBEmax 0.7 0.0 0.1 0.0 0.1 27.8 3.9 0.1 16.0
CP1012-CBEmax 0.3 0.0 0.1 0.1 0.1 1.4 3.8 0.5 3.0
CP1028-CBEmax 0.9 0.0 0.1 0.1 0.0 0.4 1.1 0.4 7.0
CP1041-CBEmax 0.1 0.0 0.1 0.1 0.0 0.1 0.1 0.0 0.4
CP1249-CBEmax 0.1 0.0 0.1 0.0 0.0 1.0 2.9 0.2 5.6
CP1300-CBEmax 0.0 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.4

Position 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
HEK4 off-target site 4 G G C A T C A C G G C T G G A G G T G G Indel%
CBEmax 0.5 31.2 9.6 0.1 0.8
CP1012-CBEmax 0.2 10.0 9.3 2.0 0.4
CP1028-CBEmax 0.3 11.2 9.4 2.2 0.5
CP1041-CBEmax 0.1 0.7 0.5 0.1 0.3
CP1249-CBEmax 0.0 5.5 1.7 0.1 0.4
CP1300-CBEmax 0.0 0.2 0.1 0.0 0.3

% of total sequencing reads with C•G converted to T•A 

% of total sequencing reads with C•G converted to T•A 

% of total sequencing reads with C•G converted to T•A 

% of total sequencing reads with C•G converted to T•A 

% of total sequencing reads with C•G converted to T•A 



Supplementary Table 7. Activities of CP-ABEmax variants versus ABEmax at the 
HEK4 on-target and off-target sites previously characterized for S. pyogenes Cas9 
nuclease 

 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
HEK4 on-target G G C A C T G C G G C T G G A G G T G G Indel%
ABEmax 9.7 0.8 4.8
CP1012-ABEmax 2.5 1.0 1.5
CP1028-ABEmax 9.5 0.2 2.1
CP1041-ABEmax 40.3 1.8 1.3
CP1249-ABEmax 2.4 0.8 4.3
CP1300-ABEmax 0.9 0.8 1.0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
HEK4 off-target site 1 T G C A C T G C G G C C G G A G G A G G Indel%
ABEmax 3.6 0.1 0.1 0.6
CP1012-ABEmax 1.3 0.1 0.2 0.3
CP1028-ABEmax 2.4 0.2 0.3 1.2
CP1041-ABEmax 1.1 0.1 0.2 0.3
CP1249-ABEmax 1.2 0.1 0.1 0.3
CP1300-ABEmax 0.1 0.1 0.1 0.3

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
HEK4 off-target site 2 G G C T C T G C G G C T G G A G G G G G Indel%
ABEmax 0.0 0.3
CP1012-ABEmax 0.0 0.3
CP1028-ABEmax 0.0 0.2
CP1041-ABEmax 0.0 0.3
CP1249-ABEmax 0.0 0.1
CP1300-ABEmax 0.0 0.3

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
HEK4 off-target site 3 G G C A C G A C G G C T G G A G G T G G Indel%
ABEmax 1.1 9.4 1.1 70.0
CP1012-ABEmax 0.3 2.7 2.4 12.0
CP1028-ABEmax 0.3 3.7 2.4 53.0
CP1041-ABEmax 0.2 0.4 6.1 4.0
CP1249-ABEmax 0.3 7.1 1.8 38.0
CP1300-ABEmax 0.0 0.4 2.2 0.4

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
HEK4 off-target site 4 G G C A C G A C G G C T G G A G G T G G Indel%
ABEmax 0.0 0.0 0.0 0.1
CP1012-ABEmax 0.5 2.0 0.1 0.3
CP1028-ABEmax 3.6 6.2 0.6 0.5
CP1041-ABEmax 0.0 0.0 0.0 0.1
CP1249-ABEmax 0.1 1.8 0.2 0.3
CP1300-ABEmax 0.0 0.1 0.0 0.3

% of total sequencing reads with A•T converted to G•C 

% of total sequencing reads with A•T converted to G•C 

% of total sequencing reads with A•T converted to G•C 

% of total sequencing reads with A•T converted to G•C 

% of total sequencing reads with A•T converted to G•C 



Supplementary Table 8. Protospacer sequences for 32 mammalian genomic sites 
 

Site # Protospacer PAM 
1 GGCAGAGAGCAGAACACTTT TGA 
2 GGGACAAGCAATGGGCTGGC TGA 
3 GTGGAACTCCTTGGGGGTAA TGA 
4 GATACAAGGACAGGCAGCAT AGA 
5 GTCTATTCTCTATCTTCATG AGA 
6 GCTCAAGCCTGATTCCAAGG AGA 
7 GCCGTACCCAAAGGTCACTC AGCG 
8 GGGGACTGAGCAGTAAACAA GGCG 
9 GATTTATGCAAACGGGTTGG GGCG 

10 GCGACAGGCGAAGAGCTCAG CGCG 
11 GAAGGATGGAGAGGGCGGGG CGCG 
12 GAGAGAACCTGGCTAAGCAT TGCG 
13 GATCCAGGTGCTGCAGAAGG GAT 
14 GACAGGCAGGGGCACCGCGG CGCC 
15 GTGCCACCGGGGCGCCGCGG TGCC 
16 GTGGTAGACAGCATGTGTCCTA AAGGGT 
17 ATTTACAGCCTGGCCTTTGGGG TCGGGT 
18 GGAGAGAAAGAGAAGTTGATTG ATGGGT 
19 GTGTCAGGTAATGTGCTAAACA GAGAGT 
20 GCAGGGCACAGGGAAGAACCTC TGGGAT 
21 GCTGTTGCATGAGGAAAGGGAC TAGAGT 
22 GGCAGTCATCTTAGTCATTACC TGAGGT 
23 CCAACATACATGCCCCTTTGCC TCAAGT 
24 GGACTAGAGTAGGATTGTACCC CTCAGT 
25 GTTAGACACGCACAGCATTTCA GGAAGT 
26 GGCTGAGCTAACTGTGACAGCA TGTGGT 
27 GGGAGCTCAAGCCTGATTCCAA GGAGAT 
28 GACAAACCAGAAGCCGCTCC TGG 
29 GTTCACACCCATGACGAACA TGG 
30 GAACACAAAGCATAGACTGC GGG 
31 GAGTCCGAGCAGAAGAAGAA GGG 
32 GAAGACCAAGGATAGACTGC TGG 

  



Supplementary Table 9. Primers used for mammalian cell genomic DNA amplification 
 

Primer Name Sequence 
HTS_fwd_site1 ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNACATGAGGGTGCGTGAGAAG 

HTS_rev_site1 TGGAGTTCAGACGTGTGCTCTTCCGATCTGCAGGGCGCGTTGTAATTAG 
HTS_fwd_site2 ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNCCAATGACTAGGGTGGGCAA 

HTS_rev_site2 TGGAGTTCAGACGTGTGCTCTTCCGATCTGAGGAGAAGGCCAAGTGGTC 

HTS_fwd_site3 ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNGAATATCAGGGGATGGCGCA 
HTS_rev_site3 TGGAGTTCAGACGTGTGCTCTTCCGATCTTCCACACAGCCACAAGGATC 

HTS_fwd_site4 ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNCCCTAAACCACCTGCAGAGG 

HTS_rev_site4 TGGAGTTCAGACGTGTGCTCTTCCGATCTCAGCCCCAGCCACATTCTAT 
HTS_fwd_site5 TGGAGTTCAGACGTGTGCTCTTCCGATCTTCTCTTTCTCTCCCCCACCC 

HTS_rev_site5 ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNTCACTTCAGCCCAGGAGTAT 

HTS_fwd_site6 ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNCGCGGGCTGAAGTAGATCAA 
HTS_rev_site6 TGGAGTTCAGACGTGTGCTCTTCCGATCTCCTGTCTCTGCTCCTTTGTCCCC 

HTS_fwd_site7 ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNGAGGTTTCCTGCCAGCTCTC 

HTS_rev_site7 TGGAGTTCAGACGTGTGCTCTTCCGATCTGTCTGGCATCGAGTAGGCTG 
HTS_fwd_site8 ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNGATGCCCTCCATCTTCTCCG 

HTS_rev_site8 TGGAGTTCAGACGTGTGCTCTTCCGATCTAGGTTTGCATAGACCTGCCC 

HTS_fwd_site9 ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNGGAGATAGTCCCCTTGGGGT 
HTS_rev_site9 TGGAGTTCAGACGTGTGCTCTTCCGATCTGTGGCAGAGCTACACGTTCT 

HTS_fwd_site10 ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNCCTCTCCATCCTTCACGCAG 

HTS_rev_site10 TGGAGTTCAGACGTGTGCTCTTCCGATCTCTTTCGAGGCGGAGGTTAGG 
HTS_fwd_site11 ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNATCCAAGCCTCAAGCCTGTC 

HTS_rev_site11 TGGAGTTCAGACGTGTGCTCTTCCGATCTCTTTCGAGGCGGAGGTTAGG 

HTS_fwd_site12 ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNGAACTCACAGAGCGGTGGAA 

HTS_rev_site12 TGGAGTTCAGACGTGTGCTCTTCCGATCTACAAATCCTGGCACCAGACC 
HTS_fwd_site13 ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNCATTGCAGAGAGGCGTATCA 

HTS_rev_site13 TGGAGTTCAGACGTGTGCTCTTCCGATCTGGGGTCCCAGGTGCTGAC 

HTS_fwd_site14 ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNGAACCCAGGTAGCCAGAGAC 
HTS_rev_site14 TGGAGTTCAGACGTGTGCTCTTCCGATCTTCCTTTCAACCCGAACGGAG 

HTS_fwd_site15 ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNGAACCCAGGTAGCCAGAGAC 

HTS_rev_site15 TGGAGTTCAGACGTGTGCTCTTCCGATCTTCCTTTCAACCCGAACGGAG 
HTS_fwd_site16 ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNTGCAGTCTCCTGCTTCTCTG 

HTS_rev_site16 TGGAGTTCAGACGTGTGCTCTTCCGATTGGTGGAGTGCTCTGTGTTTG 

HTS_fwd_site17 ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNGGACATTTCCACCGCAAAATG 

HTS_rev_site17 TGGAGTTCAGACGTGTGCTCTTCCGATGCTACAGAAAGGTCAGCAGC 

HTS_fwd_site18 ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNTCACTTCAGCCCAGGAGTAT 

HTS_rev_site18 TGGAGTTCAGACGTGTGCTCTTCCGATCTTGTGTATGGTGAGAGGTAGGGA 

HTS_fwd_site19 ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNCTGCACCTAGCCTCCATGTC 



HTS_rev_site19 TGGAGTTCAGACGTGTGCTCTTCCGATCTGCTGTGGCATCCAGAGACAT 

HTS_fwd_site20 ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNCTGGGAATAGAGGGTAGTTTC 

HTS_rev_site20 TGGAGTTCAGACGTGTGCTCTTCCGATCTCACTCTGCACAGCTGGAGAA 

HTS_fwd_site21 ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNCCCTGTTCCTAAAGCCCACC 

HTS_rev_site21 TGGAGTTCAGACGTGTGCTCTTCCGATCTACTGGTTCTGTTTGTGGCCA 

HTS_fwd_site22 ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNACGTCTCATATGCCCCTTGG  

HTS_rev_site22 TGGAGTTCAGACGTGTGCTCTTCCGATCTACGTAGGAATTTTGGTGGGACA  

HTS_fwd_site23 ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNTGCAGTCTCCTGCTTCTCTG 

HTS_rev_site23 TGGAGTTCAGACGTGTGCTCTTCCGATTGGTGGAGTGCTCTGTGTTTG 

HTS_fwd_site24 ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNCCCTGTTCCTAAAGCCCACC 

HTS_rev_site24 TGGAGTTCAGACGTGTGCTCTTCCGATCTACTGGTTCTGTTTGTGGCCA 

HTS_fwd_site25 ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNAGAGACTGATTGCGTGGAGT 

HTS_rev_site25 TGGAGTTCAGACGTGTGCTCTTCCGATCTCACTCCAGCCTAGGCAACAA 

HTS_fwd_site26 ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNCCAGCCCCATCTGTCAAACT  

HTS_rev_site26 TGGAGTTCAGACGTGTGCTCTTCCGATCTTGAATGGATTCCTTGGAAACAATGA  

HTS_fwd_site27 ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNCGCGGGCTGAAGTAGATCAA 

HTS_rev_site27 TGGAGTTCAGACGTGTGCTCTTCCGATCTCCTGTCTCTGCTCCTTTGTCCCC 

HTS_fwd_site28 ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNAGCCCTCTTTTTATTGGAACTGTG 

HTS_rev_site28 TGGAGTTCAGACGTGTGCTCTTCCGATCTCCGACTGGTCCACTTACCTA 

HTS_fwd_site29 ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNCTGACTCAGCCCTGCAAAGG 

HTS_rev_site29 TGGAGTTCAGACGTGTGCTCTTCCGATCTCAAGTCAGGGGAGCGTGTC 

HTS_fwd_site30 ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNCCAGCCCCATCTGTCAAACT  

HTS_rev_site30 TGGAGTTCAGACGTGTGCTCTTCCGATCTTGAATGGATTCCTTGGAAACAATGA  

HTS_fwd_site31 ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNCAGCTCAGCCTGAGTGTTGA  

HTS_rev_site31 TGGAGTTCAGACGTGTGCTCTTCCGATCTCTCGTGGGTTTGTGGTTGC  

HTS_fwd_site32 ACACTCTTTCCCTACACGACGCTCTTCCGATCTNNNNTTGCTTATTGCTGAGGGGCA 

HTS_rev_site32 TGGAGTTCAGACGTGTGCTCTTCCGATCTACCTCTCTCCTCCAGCTGAG 

   



Supplementary Sequences 1. Amino acid sequences for each editor construct used in 
this study. 
 
VRQR-ABEmax 
MKRTADGSEFESPKKKRKVSEVEFSHEYWMRHALTLAKRAWDEREVPVGAVLVHNN
RVIGEGWNRPIGRHDPTAHAEIMALRQGGLVMQNYRLIDATLYVTLEPCVMCAGAMIH
SRIGRVVFGARDAKTGAAGSLMDVLHHPGMNHRVEITEGILADECAALLSDFFRMRRQ
EIKAQKKAQSSTDSGGSSGGSSGSETPGTSESATPESSGGSSGGSSEVEFSHEYWM
RHALTLAKRARDEREVPVGAVLVLNNRVIGEGWNRAIGLHDPTAHAEIMALRQGGLVM
QNYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVFGVRNAKTGAAGSLMDVLHYPGMN
HRVEITEGILADECAALLCYFFRMPRQVFNAQKKAQSSTDSGGSSGGSSGSETPGTSE
SATPESSGGSSGGSDKKYSIGLAIGTNSVGWAVITDEYKVPSKKFKVLGNTDRHSIKKN
LIGALLFDSGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEESFL
VEEDKKHERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKFRG
HFLIEGDLNPDNSDVDKLFIQLVQTYNQLFEENPINASGVDAKAILSARLSKSRRLENLIA
QLPGEKKNGLFGNLIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQY
ADLFLAAKNLSDAILLSDILRVNTEITKAPLSASMIKRYDEHHQDLTLLKALVRQQLPEKY
KEIFFDQSKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLLRKQRTFD
NGSIPHQIHLGELHAILRRQEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMT
RKSEETITPWNFEEVVDKGASAQSFIERMTNFDKNLPNEKVLPKHSLLYEYFTVYNELT
KVKYVTEGMRKPAFLSGEQKKAIVDLLFKTNRKVTVKQLKEDYFKKIECFDSVEISGVE
DRFNASLGTYHDLLKIIKDKDFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLFDD
KVMKQLKRRRYTGWGRLSRKLINGIRDKQSGKTILDFLKSDGFANRNFMQLIHDDSLT
FKEDIQKAQVSGQGDSLHEHIANLAGSPAIKKGILQTVKVVDELVKVMGRHKPENIVIEM
ARENQTTQKGQKNSRERMKRIEEGIKELGSQILKEHPVENTQLQNEKLYLYYLQNGRD
MYVDQELDINRLSDYDVDHIVPQSFLKDDSIDNKVLTRSDKNRGKSDNVPSEEVVKKM
KNYWRQLLNAKLITQRKFDNLTKAERGGLSELDKAGFIKRQLVETRQITKHVAQILDSR
MNTKYDENDKLIREVKVITLKSKLVSDFRKDFQFYKVREINNYHHAHDAYLNAVVGTALI
KKYPKLESEFVYGDYKVYDVRKMIAKSEQEIGKATAKYFFYSNIMNFFKTEITLANGEIR
KRPLIETNGETGEIVWDKGRDFATVRKVLSMPQVNIVKKTEVQTGGFSKESILPKRNSD
KLIARKKDWDPKKYGGFVSPTVAYSVLVVAKVEKGKSKKLKSVKELLGITIMERSSFEK
NPIDFLEAKGYKEVKKDLIIKLPKYSLFELENGRKRMLASARELQKGNELALPSKYVNFL
YLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEIIEQISEFSKRVILADANLDKVLSAYNK
HRDKPIREQAENIIHLFTLTNLGAPAAFKYFDTTIDRKQYRSTKEVLDATLIHQSITGLYE
TRIDLSQLGGDSGGSKRTADGSEFEPKKKRKV 
 
xABEmax 
MKRTADGSEFESPKKKRKVSEVEFSHEYWMRHALTLAKRAWDEREVPVGAVLVHNN
RVIGEGWNRPIGRHDPTAHAEIMALRQGGLVMQNYRLIDATLYVTLEPCVMCAGAMIH
SRIGRVVFGARDAKTGAAGSLMDVLHHPGMNHRVEITEGILADECAALLSDFFRMRRQ
EIKAQKKAQSSTDSGGSSGGSSGSETPGTSESATPESSGGSSGGSSEVEFSHEYWM
RHALTLAKRARDEREVPVGAVLVLNNRVIGEGWNRAIGLHDPTAHAEIMALRQGGLVM
QNYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVFGVRNAKTGAAGSLMDVLHYPGMN
HRVEITEGILADECAALLCYFFRMPRQVFNAQKKAQSSTDSGGSSGGSSGSETPGTSE
SATPESSGGSSGGSDKKYSIGLAIGTNSVGWAVITDEYKVPSKKFKVLGNTDRHSIKKN
LIGALLFDSGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEESFL



VEEDKKHERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKFRG
HFLIEGDLNPDNSDVDKLFIQLVQTYNQLFEENPINASGVDAKAILSARLSKSRRLENLIA
QLPGEKKNGLFGNLIALSLGLTPNFKSNFDLAEDTKLQLSKDTYDDDLDNLLAQIGDQY
ADLFLAAKNLSDAILLSDILRVNTEITKAPLSASMIKLYDEHHQDLTLLKALVRQQLPEKY
KEIFFDQSKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLLRKQRTFD
NGIIPHQIHLGELHAILRRQEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTR
KSEETITPWNFEKVVDKGASAQSFIERMTNFDKNLPNEKVLPKHSLLYEYFTVYNELTK
VKYVTEGMRKPAFLSGDQKKAIVDLLFKTNRKVTVKQLKEDYFKKIECFDSVEISGVED
RFNASLGTYHDLLKIIKDKDFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLFDDK
VMKQLKRRRYTGWGRLSRKLINGIRDKQSGKTILDFLKSDGFANRNFIQLIHDDSLTFK
EDIQKAQVSGQGDSLHEHIANLAGSPAIKKGILQTVKVVDELVKVMGRHKPENIVIEMA
RENQTTQKGQKNSRERMKRIEEGIKELGSQILKEHPVENTQLQNEKLYLYYLQNGRDM
YVDQELDINRLSDYDVDHIVPQSFLKDDSIDNKVLTRSDKNRGKSDNVPSEEVVKKMK
NYWRQLLNAKLITQRKFDNLTKAERGGLSELDKAGFIKRQLVETRQITKHVAQILDSRM
NTKYDENDKLIREVKVITLKSKLVSDFRKDFQFYKVREINNYHHAHDAYLNAVVGTALIK
KYPKLESEFVYGDYKVYDVRKMIAKSEQEIGKATAKYFFYSNIMNFFKTEITLANGEIRK
RPLIETNGETGEIVWDKGRDFATVRKVLSMPQVNIVKKTEVQTGGFSKESILPKRNSDK
LIARKKDWDPKKYGGFDSPTVAYSVLVVAKVEKGKSKKLKSVKELLGITIMERSSFEKN
PIDFLEAKGYKEVKKDLIIKLPKYSLFELENGRKRMLASAGVLQKGNELALPSKYVNFLY
LASHYEKLKGSPEDNEQKQLFVEQHKHYLDEIIEQISEFSKRVILADANLDKVLSAYNKH
RDKPIREQAENIIHLFTLTNLGAPAAFKYFDTTIDRKRYTSTKEVLDATLIHQSITGLYETR
IDLSQLGGDSGGSKRTADGSEFEPKKKRKV 
 
VRER-ABEmax 
MKRTADGSEFESPKKKRKVSEVEFSHEYWMRHALTLAKRAWDEREVPVGAVLVHNN
RVIGEGWNRPIGRHDPTAHAEIMALRQGGLVMQNYRLIDATLYVTLEPCVMCAGAMIH
SRIGRVVFGARDAKTGAAGSLMDVLHHPGMNHRVEITEGILADECAALLSDFFRMRRQ
EIKAQKKAQSSTDSGGSSGGSSGSETPGTSESATPESSGGSSGGSSEVEFSHEYWM
RHALTLAKRARDEREVPVGAVLVLNNRVIGEGWNRAIGLHDPTAHAEIMALRQGGLVM
QNYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVFGVRNAKTGAAGSLMDVLHYPGMN
HRVEITEGILADECAALLCYFFRMPRQVFNAQKKAQSSTDSGGSSGGSSGSETPGTSE
SATPESSGGSSGGSDKKYSIGLAIGTNSVGWAVITDEYKVPSKKFKVLGNTDRHSIKKN
LIGALLFDSGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEESFL
VEEDKKHERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKFRG
HFLIEGDLNPDNSDVDKLFIQLVQTYNQLFEENPINASGVDAKAILSARLSKSRRLENLIA
QLPGEKKNGLFGNLIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQY
ADLFLAAKNLSDAILLSDILRVNTEITKAPLSASMIKRYDEHHQDLTLLKALVRQQLPEKY
KEIFFDQSKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLLRKQRTFD
NGSIPHQIHLGELHAILRRQEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMT
RKSEETITPWNFEEVVDKGASAQSFIERMTNFDKNLPNEKVLPKHSLLYEYFTVYNELT
KVKYVTEGMRKPAFLSGEQKKAIVDLLFKTNRKVTVKQLKEDYFKKIECFDSVEISGVE
DRFNASLGTYHDLLKIIKDKDFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLFDD
KVMKQLKRRRYTGWGRLSRKLINGIRDKQSGKTILDFLKSDGFANRNFMQLIHDDSLT
FKEDIQKAQVSGQGDSLHEHIANLAGSPAIKKGILQTVKVVDELVKVMGRHKPENIVIEM
ARENQTTQKGQKNSRERMKRIEEGIKELGSQILKEHPVENTQLQNEKLYLYYLQNGRD



MYVDQELDINRLSDYDVDHIVPQSFLKDDSIDNKVLTRSDKNRGKSDNVPSEEVVKKM
KNYWRQLLNAKLITQRKFDNLTKAERGGLSELDKAGFIKRQLVETRQITKHVAQILDSR
MNTKYDENDKLIREVKVITLKSKLVSDFRKDFQFYKVREINNYHHAHDAYLNAVVGTALI
KKYPKLESEFVYGDYKVYDVRKMIAKSEQEIGKATAKYFFYSNIMNFFKTEITLANGEIR
KRPLIETNGETGEIVWDKGRDFATVRKVLSMPQVNIVKKTEVQTGGFSKESILPKRNSD
KLIARKKDWDPKKYGGFVSPTVAYSVLVVAKVEKGKSKKLKSVKELLGITIMERSSFEK
NPIDFLEAKGYKEVKKDLIIKLPKYSLFELENGRKRMLASARELQKGNELALPSKYVNFL
YLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEIIEQISEFSKRVILADANLDKVLSAYNK
HRDKPIREQAENIIHLFTLTNLGAPAAFKYFDTTIDRKEYRSTKEVLDATLIHQSITGLYET
RIDLSQLGGDSGGSKRTADGSEFEPKKKRKV 
 
SaABEmax 
MKRTADGSEFESPKKKRKVSEVEFSHEYWMRHALTLAKRAWDEREVPVGAVLVHNN
RVIGEGWNRPIGRHDPTAHAEIMALRQGGLVMQNYRLIDATLYVTLEPCVMCAGAMIH
SRIGRVVFGARDAKTGAAGSLMDVLHHPGMNHRVEITEGILADECAALLSDFFRMRRQ
EIKAQKKAQSSTDSGGSSGGSSGSETPGTSESATPESSGGSSGGSSEVEFSHEYWM
RHALTLAKRARDEREVPVGAVLVLNNRVIGEGWNRAIGLHDPTAHAEIMALRQGGLVM
QNYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVFGVRNAKTGAAGSLMDVLHYPGMN
HRVEITEGILADECAALLCYFFRMPRQVFNAQKKAQSSTDSGGSSGGSSGSETPGTSE
SATPESSGGSSGGSGKRNYILGLAIGITSVGYGIIDYETRDVIDAGVRLFKEANVENNEG
RRSKRGARRLKRRRRHRIQRVKKLLFDYNLLTDHSELSGINPYEARVKGLSQKLSEEE
FSAALLHLAKRRGVHNVNEVEEDTGNELSTKEQISRNSKALEEKYVAELQLERLKKDG
EVRGSINRFKTSDYVKEAKQLLKVQKAYHQLDQSFIDTYIDLLETRRTYYEGPGEGSPF
GWKDIKEWYEMLMGHCTYFPEELRSVKYAYNADLYNALNDLNNLVITRDENEKLEYYE
KFQIIENVFKQKKKPTLKQIAKEILVNEEDIKGYRVTSTGKPEFTNLKVYHDIKDITARKEII
ENAELLDQIAKILTIYQSSEDIQEELTNLNSELTQEEIEQISNLKGYTGTHNLSLKAINLILD
ELWHTNDNQIAIFNRLKLVPKKVDLSQQKEIPTTLVDDFILSPVVKRSFIQSIKVINAIIKKY
GLPNDIIIELAREKNSKDAQKMINEMQKRNRQTNERIEEIIRTTGKENAKYLIEKIKLHDM
QEGKCLYSLEAIPLEDLLNNPFNYEVDHIIPRSVSFDNSFNNKVLVKQEENSKKGNRTP
FQYLSSSDSKISYETFKKHILNLAKGKGRISKTKKEYLLEERDINRFSVQKDFINRNLVDT
RYATRGLMNLLRSYFRVNNLDVKVKSINGGFTSFLRRKWKFKKERNKGYKHHAEDALII
ANADFIFKEWKKLDKAKKVMENQMFEEKQAESMPEIETEQEYKEIFITPHQIKHIKDFKD
YKYSHRVDKKPNRELINDTLYSTRKDDKGNTLIVNNLNGLYDKDNDKLKKLINKSPEKLL
MYHHDPQTYQKLKLIMEQYGDEKNPLYKYYEETGNYLTKYSKKDNGPVIKKIKYYGNK
LNAHLDITDDYPNSRNKVVKLSLKPYRFDVYLDNGVYKFVTVKNLDVIKKENYYEVNSK
CYEEAKKLKKISNQAEFIASFYNNDLIKINGELYRVIGVNNDLLNRIEVNMIDITYREYLEN
MNDKRPPRIIKTIASKTQSIKKYSTDILGNLYEVKSKKHPQIIKKGSGGSKRTADGSEFEP
KKKRKV 
 
SaKKH-ABEmax 
MKRTADGSEFESPKKKRKVSEVEFSHEYWMRHALTLAKRAWDEREVPVGAVLVHNN
RVIGEGWNRPIGRHDPTAHAEIMALRQGGLVMQNYRLIDATLYVTLEPCVMCAGAMIH
SRIGRVVFGARDAKTGAAGSLMDVLHHPGMNHRVEITEGILADECAALLSDFFRMRRQ
EIKAQKKAQSSTDSGGSSGGSSGSETPGTSESATPESSGGSSGGSSEVEFSHEYWM
RHALTLAKRARDEREVPVGAVLVLNNRVIGEGWNRAIGLHDPTAHAEIMALRQGGLVM
QNYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVFGVRNAKTGAAGSLMDVLHYPGMN



HRVEITEGILADECAALLCYFFRMPRQVFNAQKKAQSSTDSGGSSGGSSGSETPGTSE
SATPESSGGSSGGSGKRNYILGLAIGITSVGYGIIDYETRDVIDAGVRLFKEANVENNEG
RRSKRGARRLKRRRRHRIQRVKKLLFDYNLLTDHSELSGINPYEARVKGLSQKLSEEE
FSAALLHLAKRRGVHNVNEVEEDTGNELSTKEQISRNSKALEEKYVAELQLERLKKDG
EVRGSINRFKTSDYVKEAKQLLKVQKAYHQLDQSFIDTYIDLLETRRTYYEGPGEGSPF
GWKDIKEWYEMLMGHCTYFPEELRSVKYAYNADLYNALNDLNNLVITRDENEKLEYYE
KFQIIENVFKQKKKPTLKQIAKEILVNEEDIKGYRVTSTGKPEFTNLKVYHDIKDITARKEII
ENAELLDQIAKILTIYQSSEDIQEELTNLNSELTQEEIEQISNLKGYTGTHNLSLKAINLILD
ELWHTNDNQIAIFNRLKLVPKKVDLSQQKEIPTTLVDDFILSPVVKRSFIQSIKVINAIIKKY
GLPNDIIIELAREKNSKDAQKMINEMQKRNRQTNERIEEIIRTTGKENAKYLIEKIKLHDM
QEGKCLYSLEAIPLEDLLNNPFNYEVDHIIPRSVSFDNSFNNKVLVKQEENSKKGNRTP
FQYLSSSDSKISYETFKKHILNLAKGKGRISKTKKEYLLEERDINRFSVQKDFINRNLVDT
RYATRGLMNLLRSYFRVNNLDVKVKSINGGFTSFLRRKWKFKKERNKGYKHHAEDALII
ANADFIFKEWKKLDKAKKVMENQMFEEKQAESMPEIETEQEYKEIFITPHQIKHIKDFKD
YKYSHRVDKKPNRKLINDTLYSTRKDDKGNTLIVNNLNGLYDKDNDKLKKLINKSPEKLL
MYHHDPQTYQKLKLIMEQYGDEKNPLYKYYEETGNYLTKYSKKDNGPVIKKIKYYGNK
LNAHLDITDDYPNSRNKVVKLSLKPYRFDVYLDNGVYKFVTVKNLDVIKKENYYEVNSK
CYEEAKKLKKISNQAEFIASFYKNDLIKINGELYRVIGVNNDLLNRIEVNMIDITYREYLEN
MNDKRPPHIIKTIASKTQSIKKYSTDILGNLYEVKSKKHPQIIKKGSGGSKRTADGSEFEP
KKKRKV 
 
CP1012-CBEmax 
MKRTADGSEFESPKKKRKVSSETGPVAVDPTLRRRIEPHEFEVFFDPRELRKETCLLY
EINWGGRHSIWRHTSQNTNKHVEVNFIEKFTTERYFCPNTRCSITWFLSWSPCGECSR
AITEFLSRYPHVTLFIYIARLYHHADPRNRQGLRDLISSGVTIQIMTEQESGYCWRNFVN
YSPSNEAHWPRYPHLWVRLYVLELYCIILGLPPCLNILRRKQPQLTFFTIALQSCHYQRL
PPHILWATGLKSGGSSGGSSGSETPGTSESATPESSGGSSGGSDYKVYDVRKMIAKS
EQEIGKATAKYFFYSNIMNFFKTEITLANGEIRKRPLIETNGETGEIVWDKGRDFATVRK
VLSMPQVNIVKKTEVQTGGFSKESILPKRNSDKLIARKKDWDPKKYGGFDSPTVAYSV
LVVAKVEKGKSKKLKSVKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLIIKLPKYSLF
ELENGRKRMLASAGELQKGNELALPSKYVNFLYLASHYEKLKGSPEDNEQKQLFVEQ
HKHYLDEIIEQISEFSKRVILADANLDKVLSAYNKHRDKPIREQAENIIHLFTLTNLGAPAA
FKYFDTTIDRKRYTSTKEVLDATLIHQSITGLYETRIDLSQLGGDGGSGGSGGSGGSGG
SGGSGGDKKYSIGLAIGTNSVGWAVITDEYKVPSKKFKVLGNTDRHSIKKNLIGALLFD
SGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEESFLVEEDKK
HERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKFRGHFLIEGD
LNPDNSDVDKLFIQLVQTYNQLFEENPINASGVDAKAILSARLSKSRRLENLIAQLPGEK
KNGLFGNLIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLFLA
AKNLSDAILLSDILRVNTEITKAPLSASMIKRYDEHHQDLTLLKALVRQQLPEKYKEIFFD
QSKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLLRKQRTFDNGSIPH
QIHLGELHAILRRQEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEET
ITPWNFEEVVDKGASAQSFIERMTNFDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVT
EGMRKPAFLSGEQKKAIVDLLFKTNRKVTVKQLKEDYFKKIECFDSVEISGVEDRFNAS
LGTYHDLLKIIKDKDFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLFDDKVMKQL
KRRRYTGWGRLSRKLINGIRDKQSGKTILDFLKSDGFANRNFMQLIHDDSLTFKEDIQK



AQVSGQGDSLHEHIANLAGSPAIKKGILQTVKVVDELVKVMGRHKPENIVIEMARENQT
TQKGQKNSRERMKRIEEGIKELGSQILKEHPVENTQLQNEKLYLYYLQNGRDMYVDQE
LDINRLSDYDVDHIVPQSFLKDDSIDNKVLTRSDKNRGKSDNVPSEEVVKKMKNYWRQ
LLNAKLITQRKFDNLTKAERGGLSELDKAGFIKRQLVETRQITKHVAQILDSRMNTKYDE
NDKLIREVKVITLKSKLVSDFRKDFQFYKVREINNYHHAHDAYLNAVVGTALIKKYPKLE
SEFVYGSGGSKRTADGSEFEPKKKRKV 
 
CP1028-CBEmax 
MKRTADGSEFESPKKKRKVSSETGPVAVDPTLRRRIEPHEFEVFFDPRELRKETCLLY
EINWGGRHSIWRHTSQNTNKHVEVNFIEKFTTERYFCPNTRCSITWFLSWSPCGECSR
AITEFLSRYPHVTLFIYIARLYHHADPRNRQGLRDLISSGVTIQIMTEQESGYCWRNFVN
YSPSNEAHWPRYPHLWVRLYVLELYCIILGLPPCLNILRRKQPQLTFFTIALQSCHYQRL
PPHILWATGLKSGGSSGGSSGSETPGTSESATPESSGGSSGGSEIGKATAKYFFYSNI
MNFFKTEITLANGEIRKRPLIETNGETGEIVWDKGRDFATVRKVLSMPQVNIVKKTEVQ
TGGFSKESILPKRNSDKLIARKKDWDPKKYGGFDSPTVAYSVLVVAKVEKGKSKKLKS
VKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLIIKLPKYSLFELENGRKRMLASAGEL
QKGNELALPSKYVNFLYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEIIEQISEFSKR
VILADANLDKVLSAYNKHRDKPIREQAENIIHLFTLTNLGAPAAFKYFDTTIDRKRYTSTK
EVLDATLIHQSITGLYETRIDLSQLGGDGGSGGSGGSGGSGGSGGSGGMDKKYSIGL
AIGTNSVGWAVITDEYKVPSKKFKVLGNTDRHSIKKNLIGALLFDSGETAEATRLKRTAR
RRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEESFLVEEDKKHERHPIFGNIVDEVAY
HEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKFRGHFLIEGDLNPDNSDVDKLFIQLV
QTYNQLFEENPINASGVDAKAILSARLSKSRRLENLIAQLPGEKKNGLFGNLIALSLGLT
PNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLFLAAKNLSDAILLSDILRVN
TEITKAPLSASMIKRYDEHHQDLTLLKALVRQQLPEKYKEIFFDQSKNGYAGYIDGGAS
QEEFYKFIKPILEKMDGTEELLVKLNREDLLRKQRTFDNGSIPHQIHLGELHAILRRQED
FYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEETITPWNFEEVVDKGAS
AQSFIERMTNFDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVTEGMRKPAFLSGEQK
KAIVDLLFKTNRKVTVKQLKEDYFKKIECFDSVEISGVEDRFNASLGTYHDLLKIIKDKDF
LDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLFDDKVMKQLKRRRYTGWGRLSRK
LINGIRDKQSGKTILDFLKSDGFANRNFMQLIHDDSLTFKEDIQKAQVSGQGDSLHEHIA
NLAGSPAIKKGILQTVKVVDELVKVMGRHKPENIVIEMARENQTTQKGQKNSRERMKRI
EEGIKELGSQILKEHPVENTQLQNEKLYLYYLQNGRDMYVDQELDINRLSDYDVDHIVP
QSFLKDDSIDNKVLTRSDKNRGKSDNVPSEEVVKKMKNYWRQLLNAKLITQRKFDNLT
KAERGGLSELDKAGFIKRQLVETRQITKHVAQILDSRMNTKYDENDKLIREVKVITLKSK
LVSDFRKDFQFYKVREINNYHHAHDAYLNAVVGTALIKKYPKLESEFVYGDYKVYDVRK
MIAKSEQSGGSKRTADGSEFEPKKKRKV 
 
CP1041-CBEmax 
MKRTADGSEFESPKKKRKVSSETGPVAVDPTLRRRIEPHEFEVFFDPRELRKETCLLY
EINWGGRHSIWRHTSQNTNKHVEVNFIEKFTTERYFCPNTRCSITWFLSWSPCGECSR
AITEFLSRYPHVTLFIYIARLYHHADPRNRQGLRDLISSGVTIQIMTEQESGYCWRNFVN
YSPSNEAHWPRYPHLWVRLYVLELYCIILGLPPCLNILRRKQPQLTFFTIALQSCHYQRL
PPHILWATGLKSGGSSGGSSGSETPGTSESATPESSGGSSGGSNIMNFFKTEITLANG



EIRKRPLIETNGETGEIVWDKGRDFATVRKVLSMPQVNIVKKTEVQTGGFSKESILPKR
NSDKLIARKKDWDPKKYGGFDSPTVAYSVLVVAKVEKGKSKKLKSVKELLGITIMERSS
FEKNPIDFLEAKGYKEVKKDLIIKLPKYSLFELENGRKRMLASAGELQKGNELALPSKYV
NFLYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEIIEQISEFSKRVILADANLDKVLSA
YNKHRDKPIREQAENIIHLFTLTNLGAPAAFKYFDTTIDRKRYTSTKEVLDATLIHQSITGL
YETRIDLSQLGGDGGSGGSGGSGGSGGSGGSGGDKKYSIGLAIGTNSVGWAVITDEY
KVPSKKFKVLGNTDRHSIKKNLIGALLFDSGETAEATRLKRTARRRYTRRKNRICYLQEI
FSNEMAKVDDSFFHRLEESFLVEEDKKHERHPIFGNIVDEVAYHEKYPTIYHLRKKLVD
STDKADLRLIYLALAHMIKFRGHFLIEGDLNPDNSDVDKLFIQLVQTYNQLFEENPINAS
GVDAKAILSARLSKSRRLENLIAQLPGEKKNGLFGNLIALSLGLTPNFKSNFDLAEDAKL
QLSKDTYDDDLDNLLAQIGDQYADLFLAAKNLSDAILLSDILRVNTEITKAPLSASMIKRY
DEHHQDLTLLKALVRQQLPEKYKEIFFDQSKNGYAGYIDGGASQEEFYKFIKPILEKMD
GTEELLVKLNREDLLRKQRTFDNGSIPHQIHLGELHAILRRQEDFYPFLKDNREKIEKILT
FRIPYYVGPLARGNSRFAWMTRKSEETITPWNFEEVVDKGASAQSFIERMTNFDKNLP
NEKVLPKHSLLYEYFTVYNELTKVKYVTEGMRKPAFLSGEQKKAIVDLLFKTNRKVTVK
QLKEDYFKKIECFDSVEISGVEDRFNASLGTYHDLLKIIKDKDFLDNEENEDILEDIVLTLT
LFEDREMIEERLKTYAHLFDDKVMKQLKRRRYTGWGRLSRKLINGIRDKQSGKTILDFL
KSDGFANRNFMQLIHDDSLTFKEDIQKAQVSGQGDSLHEHIANLAGSPAIKKGILQTVK
VVDELVKVMGRHKPENIVIEMARENQTTQKGQKNSRERMKRIEEGIKELGSQILKEHPV
ENTQLQNEKLYLYYLQNGRDMYVDQELDINRLSDYDVDHIVPQSFLKDDSIDNKVLTRS
DKNRGKSDNVPSEEVVKKMKNYWRQLLNAKLITQRKFDNLTKAERGGLSELDKAGFIK
RQLVETRQITKHVAQILDSRMNTKYDENDKLIREVKVITLKSKLVSDFRKDFQFYKVREI
NNYHHAHDAYLNAVVGTALIKKYPKLESEFVYGDYKVYDVRKMIAKSEQEIGKATAKYF
FYSSGGSKRTADGSEFEPKKKRKV 
 
CP1249-CBEmax 
MKRTADGSEFESPKKKRKVSSETGPVAVDPTLRRRIEPHEFEVFFDPRELRKETCLLY
EINWGGRHSIWRHTSQNTNKHVEVNFIEKFTTERYFCPNTRCSITWFLSWSPCGECSR
AITEFLSRYPHVTLFIYIARLYHHADPRNRQGLRDLISSGVTIQIMTEQESGYCWRNFVN
YSPSNEAHWPRYPHLWVRLYVLELYCIILGLPPCLNILRRKQPQLTFFTIALQSCHYQRL
PPHILWATGLKSGGSSGGSSGSETPGTSESATPESSGGSSGGSPEDNEQKQLFVEQ
HKHYLDEIIEQISEFSKRVILADANLDKVLSAYNKHRDKPIREQAENIIHLFTLTNLGAPAA
FKYFDTTIDRKRYTSTKEVLDATLIHQSITGLYETRIDLSQLGGDGGSGGSGGSGGSGG
SGGSGGMDKKYSIGLAIGTNSVGWAVITDEYKVPSKKFKVLGNTDRHSIKKNLIGALLF
DSGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEESFLVEEDK
KHERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKFRGHFLIEG
DLNPDNSDVDKLFIQLVQTYNQLFEENPINASGVDAKAILSARLSKSRRLENLIAQLPGE
KKNGLFGNLIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLFL
AAKNLSDAILLSDILRVNTEITKAPLSASMIKRYDEHHQDLTLLKALVRQQLPEKYKEIFF
DQSKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLLRKQRTFDNGSIP
HQIHLGELHAILRRQEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEE
TITPWNFEEVVDKGASAQSFIERMTNFDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYV
TEGMRKPAFLSGEQKKAIVDLLFKTNRKVTVKQLKEDYFKKIECFDSVEISGVEDRFNA
SLGTYHDLLKIIKDKDFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLFDDKVMKQ



LKRRRYTGWGRLSRKLINGIRDKQSGKTILDFLKSDGFANRNFMQLIHDDSLTFKEDIQ
KAQVSGQGDSLHEHIANLAGSPAIKKGILQTVKVVDELVKVMGRHKPENIVIEMARENQ
TTQKGQKNSRERMKRIEEGIKELGSQILKEHPVENTQLQNEKLYLYYLQNGRDMYVDQ
ELDINRLSDYDVDHIVPQSFLKDDSIDNKVLTRSDKNRGKSDNVPSEEVVKKMKNYWR
QLLNAKLITQRKFDNLTKAERGGLSELDKAGFIKRQLVETRQITKHVAQILDSRMNTKYD
ENDKLIREVKVITLKSKLVSDFRKDFQFYKVREINNYHHAHDAYLNAVVGTALIKKYPKL
ESEFVYGDYKVYDVRKMIAKSEQEIGKATAKYFFYSNIMNFFKTEITLANGEIRKRPLIET
NGETGEIVWDKGRDFATVRKVLSMPQVNIVKKTEVQTGGFSKESILPKRNSDKLIARKK
DWDPKKYGGFDSPTVAYSVLVVAKVEKGKSKKLKSVKELLGITIMERSSFEKNPIDFLE
AKGYKEVKKDLIIKLPKYSLFELENGRKRMLASAGELQKGNELALPSKYVNFLYLASHY
EKLKGSSGGSKRTADGSEFEPKKKRKV 
 
CP1300-CBEmax 
MKRTADGSEFESPKKKRKVSSETGPVAVDPTLRRRIEPHEFEVFFDPRELRKETCLLY
EINWGGRHSIWRHTSQNTNKHVEVNFIEKFTTERYFCPNTRCSITWFLSWSPCGECSR
AITEFLSRYPHVTLFIYIARLYHHADPRNRQGLRDLISSGVTIQIMTEQESGYCWRNFVN
YSPSNEAHWPRYPHLWVRLYVLELYCIILGLPPCLNILRRKQPQLTFFTIALQSCHYQRL
PPHILWATGLKSGGSSGGSSGSETPGTSESATPESSGGSSGGSKPIREQAENIIHLFTL
TNLGAPAAFKYFDTTIDRKRYTSTKEVLDATLIHQSITGLYETRIDLSQLGGDGGSGGS
GGSGGSGGSGGSGGDKKYSIGLAIGTNSVGWAVITDEYKVPSKKFKVLGNTDRHSIKK
NLIGALLFDSGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEES
FLVEEDKKHERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKFR
GHFLIEGDLNPDNSDVDKLFIQLVQTYNQLFEENPINASGVDAKAILSARLSKSRRLENL
IAQLPGEKKNGLFGNLIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQ
YADLFLAAKNLSDAILLSDILRVNTEITKAPLSASMIKRYDEHHQDLTLLKALVRQQLPEK
YKEIFFDQSKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLLRKQRTF
DNGSIPHQIHLGELHAILRRQEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWM
TRKSEETITPWNFEEVVDKGASAQSFIERMTNFDKNLPNEKVLPKHSLLYEYFTVYNEL
TKVKYVTEGMRKPAFLSGEQKKAIVDLLFKTNRKVTVKQLKEDYFKKIECFDSVEISGV
EDRFNASLGTYHDLLKIIKDKDFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLFD
DKVMKQLKRRRYTGWGRLSRKLINGIRDKQSGKTILDFLKSDGFANRNFMQLIHDDSL
TFKEDIQKAQVSGQGDSLHEHIANLAGSPAIKKGILQTVKVVDELVKVMGRHKPENIVIE
MARENQTTQKGQKNSRERMKRIEEGIKELGSQILKEHPVENTQLQNEKLYLYYLQNGR
DMYVDQELDINRLSDYDVDHIVPQSFLKDDSIDNKVLTRSDKNRGKSDNVPSEEVVKK
MKNYWRQLLNAKLITQRKFDNLTKAERGGLSELDKAGFIKRQLVETRQITKHVAQILDS
RMNTKYDENDKLIREVKVITLKSKLVSDFRKDFQFYKVREINNYHHAHDAYLNAVVGTA
LIKKYPKLESEFVYGDYKVYDVRKMIAKSEQEIGKATAKYFFYSNIMNFFKTEITLANGEI
RKRPLIETNGETGEIVWDKGRDFATVRKVLSMPQVNIVKKTEVQTGGFSKESILPKRNS
DKLIARKKDWDPKKYGGFDSPTVAYSVLVVAKVEKGKSKKLKSVKELLGITIMERSSFE
KNPIDFLEAKGYKEVKKDLIIKLPKYSLFELENGRKRMLASAGELQKGNELALPSKYVNF
LYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEIIEQISEFSKRVILADANLDKVLSAYN
KHRDSGGSKRTADGSEFEPKKKRKV 
 
CP1012-ABEmax 



MKRTADGSEFESPKKKRKVSEVEFSHEYWMRHALTLAKRAWDEREVPVGAVLVHNN
RVIGEGWNRPIGRHDPTAHAEIMALRQGGLVMQNYRLIDATLYVTLEPCVMCAGAMIH
SRIGRVVFGARDAKTGAAGSLMDVLHHPGMNHRVEITEGILADECAALLSDFFRMRRQ
EIKAQKKAQSSTDSGGSSGGSSGSETPGTSESATPESSGGSSGGSSEVEFSHEYWM
RHALTLAKRARDEREVPVGAVLVLNNRVIGEGWNRAIGLHDPTAHAEIMALRQGGLVM
QNYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVFGVRNAKTGAAGSLMDVLHYPGMN
HRVEITEGILADECAALLCYFFRMPRQVFNAQKKAQSSTDSGGSSGGSSGSETPGTSE
SATPESSGGSSGGSDYKVYDVRKMIAKSEQEIGKATAKYFFYSNIMNFFKTEITLANGEI
RKRPLIETNGETGEIVWDKGRDFATVRKVLSMPQVNIVKKTEVQTGGFSKESILPKRNS
DKLIARKKDWDPKKYGGFDSPTVAYSVLVVAKVEKGKSKKLKSVKELLGITIMERSSFE
KNPIDFLEAKGYKEVKKDLIIKLPKYSLFELENGRKRMLASAGELQKGNELALPSKYVNF
LYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEIIEQISEFSKRVILADANLDKVLSAYN
KHRDKPIREQAENIIHLFTLTNLGAPAAFKYFDTTIDRKRYTSTKEVLDATLIHQSITGLYE
TRIDLSQLGGDGGSGGSGGSGGSGGSGGSGGDKKYSIGLAIGTNSVGWAVITDEYKV
PSKKFKVLGNTDRHSIKKNLIGALLFDSGETAEATRLKRTARRRYTRRKNRICYLQEIFS
NEMAKVDDSFFHRLEESFLVEEDKKHERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDST
DKADLRLIYLALAHMIKFRGHFLIEGDLNPDNSDVDKLFIQLVQTYNQLFEENPINASGV
DAKAILSARLSKSRRLENLIAQLPGEKKNGLFGNLIALSLGLTPNFKSNFDLAEDAKLQL
SKDTYDDDLDNLLAQIGDQYADLFLAAKNLSDAILLSDILRVNTEITKAPLSASMIKRYDE
HHQDLTLLKALVRQQLPEKYKEIFFDQSKNGYAGYIDGGASQEEFYKFIKPILEKMDGT
EELLVKLNREDLLRKQRTFDNGSIPHQIHLGELHAILRRQEDFYPFLKDNREKIEKILTFR
IPYYVGPLARGNSRFAWMTRKSEETITPWNFEEVVDKGASAQSFIERMTNFDKNLPNE
KVLPKHSLLYEYFTVYNELTKVKYVTEGMRKPAFLSGEQKKAIVDLLFKTNRKVTVKQL
KEDYFKKIECFDSVEISGVEDRFNASLGTYHDLLKIIKDKDFLDNEENEDILEDIVLTLTLF
EDREMIEERLKTYAHLFDDKVMKQLKRRRYTGWGRLSRKLINGIRDKQSGKTILDFLKS
DGFANRNFMQLIHDDSLTFKEDIQKAQVSGQGDSLHEHIANLAGSPAIKKGILQTVKVV
DELVKVMGRHKPENIVIEMARENQTTQKGQKNSRERMKRIEEGIKELGSQILKEHPVE
NTQLQNEKLYLYYLQNGRDMYVDQELDINRLSDYDVDHIVPQSFLKDDSIDNKVLTRS
DKNRGKSDNVPSEEVVKKMKNYWRQLLNAKLITQRKFDNLTKAERGGLSELDKAGFIK
RQLVETRQITKHVAQILDSRMNTKYDENDKLIREVKVITLKSKLVSDFRKDFQFYKVREI
NNYHHAHDAYLNAVVGTALIKKYPKLESEFVYGSGGSKRTADGSEFEPKKKRKV 
 
CP1028-ABEmax 
MKRTADGSEFESPKKKRKVSEVEFSHEYWMRHALTLAKRAWDEREVPVGAVLVHNN
RVIGEGWNRPIGRHDPTAHAEIMALRQGGLVMQNYRLIDATLYVTLEPCVMCAGAMIH
SRIGRVVFGARDAKTGAAGSLMDVLHHPGMNHRVEITEGILADECAALLSDFFRMRRQ
EIKAQKKAQSSTDSGGSSGGSSGSETPGTSESATPESSGGSSGGSSEVEFSHEYWM
RHALTLAKRARDEREVPVGAVLVLNNRVIGEGWNRAIGLHDPTAHAEIMALRQGGLVM
QNYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVFGVRNAKTGAAGSLMDVLHYPGMN
HRVEITEGILADECAALLCYFFRMPRQVFNAQKKAQSSTDSGGSSGGSSGSETPGTSE
SATPESSGGSSGGSEIGKATAKYFFYSNIMNFFKTEITLANGEIRKRPLIETNGETGEIV
WDKGRDFATVRKVLSMPQVNIVKKTEVQTGGFSKESILPKRNSDKLIARKKDWDPKKY
GGFDSPTVAYSVLVVAKVEKGKSKKLKSVKELLGITIMERSSFEKNPIDFLEAKGYKEVK
KDLIIKLPKYSLFELENGRKRMLASAGELQKGNELALPSKYVNFLYLASHYEKLKGSPE



DNEQKQLFVEQHKHYLDEIIEQISEFSKRVILADANLDKVLSAYNKHRDKPIREQAENIIH
LFTLTNLGAPAAFKYFDTTIDRKRYTSTKEVLDATLIHQSITGLYETRIDLSQLGGDGGS
GGSGGSGGSGGSGGSGGMDKKYSIGLAIGTNSVGWAVITDEYKVPSKKFKVLGNTDR
HSIKKNLIGALLFDSGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHR
LEESFLVEEDKKHERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAH
MIKFRGHFLIEGDLNPDNSDVDKLFIQLVQTYNQLFEENPINASGVDAKAILSARLSKSR
RLENLIAQLPGEKKNGLFGNLIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLA
QIGDQYADLFLAAKNLSDAILLSDILRVNTEITKAPLSASMIKRYDEHHQDLTLLKALVRQ
QLPEKYKEIFFDQSKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLLRK
QRTFDNGSIPHQIHLGELHAILRRQEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRF
AWMTRKSEETITPWNFEEVVDKGASAQSFIERMTNFDKNLPNEKVLPKHSLLYEYFTV
YNELTKVKYVTEGMRKPAFLSGEQKKAIVDLLFKTNRKVTVKQLKEDYFKKIECFDSVEI
SGVEDRFNASLGTYHDLLKIIKDKDFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAH
LFDDKVMKQLKRRRYTGWGRLSRKLINGIRDKQSGKTILDFLKSDGFANRNFMQLIHD
DSLTFKEDIQKAQVSGQGDSLHEHIANLAGSPAIKKGILQTVKVVDELVKVMGRHKPEN
IVIEMARENQTTQKGQKNSRERMKRIEEGIKELGSQILKEHPVENTQLQNEKLYLYYLQ
NGRDMYVDQELDINRLSDYDVDHIVPQSFLKDDSIDNKVLTRSDKNRGKSDNVPSEEV
VKKMKNYWRQLLNAKLITQRKFDNLTKAERGGLSELDKAGFIKRQLVETRQITKHVAQI
LDSRMNTKYDENDKLIREVKVITLKSKLVSDFRKDFQFYKVREINNYHHAHDAYLNAVV
GTALIKKYPKLESEFVYGDYKVYDVRKMIAKSEQSGGSKRTADGSEFEPKKKRKV 
 
CP1041-ABEmax 
MKRTADGSEFESPKKKRKVSEVEFSHEYWMRHALTLAKRAWDEREVPVGAVLVHNN
RVIGEGWNRPIGRHDPTAHAEIMALRQGGLVMQNYRLIDATLYVTLEPCVMCAGAMIH
SRIGRVVFGARDAKTGAAGSLMDVLHHPGMNHRVEITEGILADECAALLSDFFRMRRQ
EIKAQKKAQSSTDSGGSSGGSSGSETPGTSESATPESSGGSSGGSSEVEFSHEYWM
RHALTLAKRARDEREVPVGAVLVLNNRVIGEGWNRAIGLHDPTAHAEIMALRQGGLVM
QNYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVFGVRNAKTGAAGSLMDVLHYPGMN
HRVEITEGILADECAALLCYFFRMPRQVFNAQKKAQSSTDSGGSSGGSSGSETPGTSE
SATPESSGGSSGGSNIMNFFKTEITLANGEIRKRPLIETNGETGEIVWDKGRDFATVRK
VLSMPQVNIVKKTEVQTGGFSKESILPKRNSDKLIARKKDWDPKKYGGFDSPTVAYSV
LVVAKVEKGKSKKLKSVKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLIIKLPKYSLF
ELENGRKRMLASAGELQKGNELALPSKYVNFLYLASHYEKLKGSPEDNEQKQLFVEQ
HKHYLDEIIEQISEFSKRVILADANLDKVLSAYNKHRDKPIREQAENIIHLFTLTNLGAPAA
FKYFDTTIDRKRYTSTKEVLDATLIHQSITGLYETRIDLSQLGGDGGSGGSGGSGGSGG
SGGSGGDKKYSIGLAIGTNSVGWAVITDEYKVPSKKFKVLGNTDRHSIKKNLIGALLFD
SGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEESFLVEEDKK
HERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKFRGHFLIEGD
LNPDNSDVDKLFIQLVQTYNQLFEENPINASGVDAKAILSARLSKSRRLENLIAQLPGEK
KNGLFGNLIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLFLA
AKNLSDAILLSDILRVNTEITKAPLSASMIKRYDEHHQDLTLLKALVRQQLPEKYKEIFFD
QSKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLLRKQRTFDNGSIPH
QIHLGELHAILRRQEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEET
ITPWNFEEVVDKGASAQSFIERMTNFDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVT



EGMRKPAFLSGEQKKAIVDLLFKTNRKVTVKQLKEDYFKKIECFDSVEISGVEDRFNAS
LGTYHDLLKIIKDKDFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLFDDKVMKQL
KRRRYTGWGRLSRKLINGIRDKQSGKTILDFLKSDGFANRNFMQLIHDDSLTFKEDIQK
AQVSGQGDSLHEHIANLAGSPAIKKGILQTVKVVDELVKVMGRHKPENIVIEMARENQT
TQKGQKNSRERMKRIEEGIKELGSQILKEHPVENTQLQNEKLYLYYLQNGRDMYVDQE
LDINRLSDYDVDHIVPQSFLKDDSIDNKVLTRSDKNRGKSDNVPSEEVVKKMKNYWRQ
LLNAKLITQRKFDNLTKAERGGLSELDKAGFIKRQLVETRQITKHVAQILDSRMNTKYDE
NDKLIREVKVITLKSKLVSDFRKDFQFYKVREINNYHHAHDAYLNAVVGTALIKKYPKLE
SEFVYGDYKVYDVRKMIAKSEQEIGKATAKYFFYSSGGSKRTADGSEFEPKKKRKV 
 
CP1249-ABEmax 
MKRTADGSEFESPKKKRKVSEVEFSHEYWMRHALTLAKRAWDEREVPVGAVLVHNN
RVIGEGWNRPIGRHDPTAHAEIMALRQGGLVMQNYRLIDATLYVTLEPCVMCAGAMIH
SRIGRVVFGARDAKTGAAGSLMDVLHHPGMNHRVEITEGILADECAALLSDFFRMRRQ
EIKAQKKAQSSTDSGGSSGGSSGSETPGTSESATPESSGGSSGGSSEVEFSHEYWM
RHALTLAKRARDEREVPVGAVLVLNNRVIGEGWNRAIGLHDPTAHAEIMALRQGGLVM
QNYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVFGVRNAKTGAAGSLMDVLHYPGMN
HRVEITEGILADECAALLCYFFRMPRQVFNAQKKAQSSTDSGGSSGGSSGSETPGTSE
SATPESSGGSSGGSPEDNEQKQLFVEQHKHYLDEIIEQISEFSKRVILADANLDKVLSA
YNKHRDKPIREQAENIIHLFTLTNLGAPAAFKYFDTTIDRKRYTSTKEVLDATLIHQSITGL
YETRIDLSQLGGDGGSGGSGGSGGSGGSGGSGGMDKKYSIGLAIGTNSVGWAVITDE
YKVPSKKFKVLGNTDRHSIKKNLIGALLFDSGETAEATRLKRTARRRYTRRKNRICYLQ
EIFSNEMAKVDDSFFHRLEESFLVEEDKKHERHPIFGNIVDEVAYHEKYPTIYHLRKKLV
DSTDKADLRLIYLALAHMIKFRGHFLIEGDLNPDNSDVDKLFIQLVQTYNQLFEENPINA
SGVDAKAILSARLSKSRRLENLIAQLPGEKKNGLFGNLIALSLGLTPNFKSNFDLAEDAK
LQLSKDTYDDDLDNLLAQIGDQYADLFLAAKNLSDAILLSDILRVNTEITKAPLSASMIKR
YDEHHQDLTLLKALVRQQLPEKYKEIFFDQSKNGYAGYIDGGASQEEFYKFIKPILEKM
DGTEELLVKLNREDLLRKQRTFDNGSIPHQIHLGELHAILRRQEDFYPFLKDNREKIEKIL
TFRIPYYVGPLARGNSRFAWMTRKSEETITPWNFEEVVDKGASAQSFIERMTNFDKNL
PNEKVLPKHSLLYEYFTVYNELTKVKYVTEGMRKPAFLSGEQKKAIVDLLFKTNRKVTV
KQLKEDYFKKIECFDSVEISGVEDRFNASLGTYHDLLKIIKDKDFLDNEENEDILEDIVLTL
TLFEDREMIEERLKTYAHLFDDKVMKQLKRRRYTGWGRLSRKLINGIRDKQSGKTILDF
LKSDGFANRNFMQLIHDDSLTFKEDIQKAQVSGQGDSLHEHIANLAGSPAIKKGILQTV
KVVDELVKVMGRHKPENIVIEMARENQTTQKGQKNSRERMKRIEEGIKELGSQILKEHP
VENTQLQNEKLYLYYLQNGRDMYVDQELDINRLSDYDVDHIVPQSFLKDDSIDNKVLTR
SDKNRGKSDNVPSEEVVKKMKNYWRQLLNAKLITQRKFDNLTKAERGGLSELDKAGFI
KRQLVETRQITKHVAQILDSRMNTKYDENDKLIREVKVITLKSKLVSDFRKDFQFYKVRE
INNYHHAHDAYLNAVVGTALIKKYPKLESEFVYGDYKVYDVRKMIAKSEQEIGKATAKY
FFYSNIMNFFKTEITLANGEIRKRPLIETNGETGEIVWDKGRDFATVRKVLSMPQVNIVK
KTEVQTGGFSKESILPKRNSDKLIARKKDWDPKKYGGFDSPTVAYSVLVVAKVEKGKS
KKLKSVKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLIIKLPKYSLFELENGRKRMLA
SAGELQKGNELALPSKYVNFLYLASHYEKLKGSSGGSKRTADGSEFEPKKKRKV 
 
 



CP1300-ABEmax 
MKRTADGSEFESPKKKRKVSEVEFSHEYWMRHALTLAKRAWDEREVPVGAVLVHNN
RVIGEGWNRPIGRHDPTAHAEIMALRQGGLVMQNYRLIDATLYVTLEPCVMCAGAMIH
SRIGRVVFGARDAKTGAAGSLMDVLHHPGMNHRVEITEGILADECAALLSDFFRMRRQ
EIKAQKKAQSSTDSGGSSGGSSGSETPGTSESATPESSGGSSGGSSEVEFSHEYWM
RHALTLAKRARDEREVPVGAVLVLNNRVIGEGWNRAIGLHDPTAHAEIMALRQGGLVM
QNYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVFGVRNAKTGAAGSLMDVLHYPGMN
HRVEITEGILADECAALLCYFFRMPRQVFNAQKKAQSSTDSGGSSGGSSGSETPGTSE
SATPESSGGSSGGSKPIREQAENIIHLFTLTNLGAPAAFKYFDTTIDRKRYTSTKEVLDA
TLIHQSITGLYETRIDLSQLGGDGGSGGSGGSGGSGGSGGSGGDKKYSIGLAIGTNSV
GWAVITDEYKVPSKKFKVLGNTDRHSIKKNLIGALLFDSGETAEATRLKRTARRRYTRR
KNRICYLQEIFSNEMAKVDDSFFHRLEESFLVEEDKKHERHPIFGNIVDEVAYHEKYPTI
YHLRKKLVDSTDKADLRLIYLALAHMIKFRGHFLIEGDLNPDNSDVDKLFIQLVQTYNQL
FEENPINASGVDAKAILSARLSKSRRLENLIAQLPGEKKNGLFGNLIALSLGLTPNFKSN
FDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLFLAAKNLSDAILLSDILRVNTEITKAP
LSASMIKRYDEHHQDLTLLKALVRQQLPEKYKEIFFDQSKNGYAGYIDGGASQEEFYKF
IKPILEKMDGTEELLVKLNREDLLRKQRTFDNGSIPHQIHLGELHAILRRQEDFYPFLKD
NREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEETITPWNFEEVVDKGASAQSFIER
MTNFDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVTEGMRKPAFLSGEQKKAIVDLLF
KTNRKVTVKQLKEDYFKKIECFDSVEISGVEDRFNASLGTYHDLLKIIKDKDFLDNEENE
DILEDIVLTLTLFEDREMIEERLKTYAHLFDDKVMKQLKRRRYTGWGRLSRKLINGIRDK
QSGKTILDFLKSDGFANRNFMQLIHDDSLTFKEDIQKAQVSGQGDSLHEHIANLAGSPA
IKKGILQTVKVVDELVKVMGRHKPENIVIEMARENQTTQKGQKNSRERMKRIEEGIKEL
GSQILKEHPVENTQLQNEKLYLYYLQNGRDMYVDQELDINRLSDYDVDHIVPQSFLKD
DSIDNKVLTRSDKNRGKSDNVPSEEVVKKMKNYWRQLLNAKLITQRKFDNLTKAERG
GLSELDKAGFIKRQLVETRQITKHVAQILDSRMNTKYDENDKLIREVKVITLKSKLVSDF
RKDFQFYKVREINNYHHAHDAYLNAVVGTALIKKYPKLESEFVYGDYKVYDVRKMIAKS
EQEIGKATAKYFFYSNIMNFFKTEITLANGEIRKRPLIETNGETGEIVWDKGRDFATVRK
VLSMPQVNIVKKTEVQTGGFSKESILPKRNSDKLIARKKDWDPKKYGGFDSPTVAYSV
LVVAKVEKGKSKKLKSVKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLIIKLPKYSLF
ELENGRKRMLASAGELQKGNELALPSKYVNFLYLASHYEKLKGSPEDNEQKQLFVEQ
HKHYLDEIIEQISEFSKRVILADANLDKVLSAYNKHRDSGGSKRTADGSEFEPKKKRKV 
 
 

  



Supplementary Note 1. Representative batch file input with parameters for 
Crispresso2 HTS analysis 
 
HTS analysis was performed using the batch function from Crispresso239. Batch 
analysis was prepared using the following representative parameters. The parameters 
are as follows:  
Parameter Property 
fastq_r1 .fastq file generated from miseq output 
a amplicon sequence of genomic site 
g protospacer sequence without PAM 
n name of Crispresso2 output file 
min_frequency_alleles_around_cut_to_plot minimum % for an outcome to be 

included in the allelic frequencies output 
figure 

w width of window around predicted cut 
site (3-nt 5’ from start of PAM) for indel 
analysis 

q minimum average quality score 
(phred33) required to include a read for 
analysis 

 

 

fastq_r1 a g n
min_frequency_alleles
_around_cut_to_plot w q

TPH-210-unt-n1_S173_L001_R1_001.fastqCCGACTGGTCCACTTACCTATCACAATCACAACTGCAATATTACATAAATAGTCTGTTAGAGAAGGACAACTGAATCTGCAAATCAGTATCTTCTCAATGAGAGTACAAGGAGGCAATGGCTACATACGATGGACAAACCAGAAGCCGCTCCTGGGCTATGTTTACTATTTACTTTTATGGTATAAAAATGTTCTCAGTCAAGCAGTTTCAACAATAGATACCACAGTTCCAATAAAAAGAGGGCTGACAAACCAGAAGCCGCTCC TPH-210-unt-n1_S173_L001_R1_001finalanalysis0.05 10 30
TPH-210-unt-n2_S180_L001_R1_001.fastqCCGACTGGTCCACTTACCTATCACAATCACAACTGCAATATTACATAAATAGTCTGTTAGAGAAGGACAACTGAATCTGCAAATCAGTATCTTCTCAATGAGAGTACAAGGAGGCAATGGCTACATACGATGGACAAACCAGAAGCCGCTCCTGGGCTATGTTTACTATTTACTTTTATGGTATAAAAATGTTCTCAGTCAAGCAGTTTCAACAATAGATACCACAGTTCCAATAAAAAGAGGGCTGACAAACCAGAAGCCGCTCC TPH-210-unt-n2_S180_L001_R1_001finalanalysis0.05 10 30
TPH-ABE1012-210-n1_S12_L001_R1_001.fastqCCGACTGGTCCACTTACCTATCACAATCACAACTGCAATATTACATAAATAGTCTGTTAGAGAAGGACAACTGAATCTGCAAATCAGTATCTTCTCAATGAGAGTACAAGGAGGCAATGGCTACATACGATGGACAAACCAGAAGCCGCTCCTGGGCTATGTTTACTATTTACTTTTATGGTATAAAAATGTTCTCAGTCAAGCAGTTTCAACAATAGATACCACAGTTCCAATAAAAAGAGGGCTGACAAACCAGAAGCCGCTCC TPH-ABE1011-210-n1_S12_L001_R1_001finalanalysis0.05 10 30
TPH-ABE1012-210-n2_S96_L001_R1_001.fastqCCGACTGGTCCACTTACCTATCACAATCACAACTGCAATATTACATAAATAGTCTGTTAGAGAAGGACAACTGAATCTGCAAATCAGTATCTTCTCAATGAGAGTACAAGGAGGCAATGGCTACATACGATGGACAAACCAGAAGCCGCTCCTGGGCTATGTTTACTATTTACTTTTATGGTATAAAAATGTTCTCAGTCAAGCAGTTTCAACAATAGATACCACAGTTCCAATAAAAAGAGGGCTGACAAACCAGAAGCCGCTCC TPH-ABE1011-210-n2_S96_L001_R1_001finalanalysis0.05 10 30
TPH-ABE1028-210-n1_S19_L001_R1_001.fastqCCGACTGGTCCACTTACCTATCACAATCACAACTGCAATATTACATAAATAGTCTGTTAGAGAAGGACAACTGAATCTGCAAATCAGTATCTTCTCAATGAGAGTACAAGGAGGCAATGGCTACATACGATGGACAAACCAGAAGCCGCTCCTGGGCTATGTTTACTATTTACTTTTATGGTATAAAAATGTTCTCAGTCAAGCAGTTTCAACAATAGATACCACAGTTCCAATAAAAAGAGGGCTGACAAACCAGAAGCCGCTCC TPH-ABE1028-210-n1_S19_L001_R1_001finalanalysis0.05 10 30
TPH-ABE1028-210-n2_S103_L001_R1_001.fastqCCGACTGGTCCACTTACCTATCACAATCACAACTGCAATATTACATAAATAGTCTGTTAGAGAAGGACAACTGAATCTGCAAATCAGTATCTTCTCAATGAGAGTACAAGGAGGCAATGGCTACATACGATGGACAAACCAGAAGCCGCTCCTGGGCTATGTTTACTATTTACTTTTATGGTATAAAAATGTTCTCAGTCAAGCAGTTTCAACAATAGATACCACAGTTCCAATAAAAAGAGGGCTGACAAACCAGAAGCCGCTCC TPH-ABE1028-210-n2_S103_L001_R1_001finalanalysis0.05 10 30
TPH-ABE1041-210-n1_S26_L001_R1_001.fastqCCGACTGGTCCACTTACCTATCACAATCACAACTGCAATATTACATAAATAGTCTGTTAGAGAAGGACAACTGAATCTGCAAATCAGTATCTTCTCAATGAGAGTACAAGGAGGCAATGGCTACATACGATGGACAAACCAGAAGCCGCTCCTGGGCTATGTTTACTATTTACTTTTATGGTATAAAAATGTTCTCAGTCAAGCAGTTTCAACAATAGATACCACAGTTCCAATAAAAAGAGGGCTGACAAACCAGAAGCCGCTCC TPH-ABE1040-210-n1_S26_L001_R1_001finalanalysis0.05 10 30
TPH-ABE1041-210-n2_S110_L001_R1_001.fastqCCGACTGGTCCACTTACCTATCACAATCACAACTGCAATATTACATAAATAGTCTGTTAGAGAAGGACAACTGAATCTGCAAATCAGTATCTTCTCAATGAGAGTACAAGGAGGCAATGGCTACATACGATGGACAAACCAGAAGCCGCTCCTGGGCTATGTTTACTATTTACTTTTATGGTATAAAAATGTTCTCAGTCAAGCAGTTTCAACAATAGATACCACAGTTCCAATAAAAAGAGGGCTGACAAACCAGAAGCCGCTCC TPH-ABE1040-210-n2_S110_L001_R1_001finalanalysis0.05 10 30
TPH-ABE1249-210-n1_S33_L001_R1_001.fastqCCGACTGGTCCACTTACCTATCACAATCACAACTGCAATATTACATAAATAGTCTGTTAGAGAAGGACAACTGAATCTGCAAATCAGTATCTTCTCAATGAGAGTACAAGGAGGCAATGGCTACATACGATGGACAAACCAGAAGCCGCTCCTGGGCTATGTTTACTATTTACTTTTATGGTATAAAAATGTTCTCAGTCAAGCAGTTTCAACAATAGATACCACAGTTCCAATAAAAAGAGGGCTGACAAACCAGAAGCCGCTCC TPH-ABE1249-210-n1_S33_L001_R1_001finalanalysis0.05 10 30
TPH-ABE1249-210-n2_S117_L001_R1_001.fastqCCGACTGGTCCACTTACCTATCACAATCACAACTGCAATATTACATAAATAGTCTGTTAGAGAAGGACAACTGAATCTGCAAATCAGTATCTTCTCAATGAGAGTACAAGGAGGCAATGGCTACATACGATGGACAAACCAGAAGCCGCTCCTGGGCTATGTTTACTATTTACTTTTATGGTATAAAAATGTTCTCAGTCAAGCAGTTTCAACAATAGATACCACAGTTCCAATAAAAAGAGGGCTGACAAACCAGAAGCCGCTCC TPH-ABE1249-210-n2_S117_L001_R1_001finalanalysis0.05 10 30
TPH-ABE1300-210-n1_S40_L001_R1_001.fastqCCGACTGGTCCACTTACCTATCACAATCACAACTGCAATATTACATAAATAGTCTGTTAGAGAAGGACAACTGAATCTGCAAATCAGTATCTTCTCAATGAGAGTACAAGGAGGCAATGGCTACATACGATGGACAAACCAGAAGCCGCTCCTGGGCTATGTTTACTATTTACTTTTATGGTATAAAAATGTTCTCAGTCAAGCAGTTTCAACAATAGATACCACAGTTCCAATAAAAAGAGGGCTGACAAACCAGAAGCCGCTCC TPH-ABE1299-210-n1_S40_L001_R1_001finalanalysis0.05 10 30
TPH-ABE1300-210-n2_S124_L001_R1_001.fastqCCGACTGGTCCACTTACCTATCACAATCACAACTGCAATATTACATAAATAGTCTGTTAGAGAAGGACAACTGAATCTGCAAATCAGTATCTTCTCAATGAGAGTACAAGGAGGCAATGGCTACATACGATGGACAAACCAGAAGCCGCTCCTGGGCTATGTTTACTATTTACTTTTATGGTATAAAAATGTTCTCAGTCAAGCAGTTTCAACAATAGATACCACAGTTCCAATAAAAAGAGGGCTGACAAACCAGAAGCCGCTCC TPH-ABE1299-210-n2_S124_L001_R1_001finalanalysis0.05 10 30
TPH-ABEMAX-210-n1_S5_L001_R1_001.fastqCCGACTGGTCCACTTACCTATCACAATCACAACTGCAATATTACATAAATAGTCTGTTAGAGAAGGACAACTGAATCTGCAAATCAGTATCTTCTCAATGAGAGTACAAGGAGGCAATGGCTACATACGATGGACAAACCAGAAGCCGCTCCTGGGCTATGTTTACTATTTACTTTTATGGTATAAAAATGTTCTCAGTCAAGCAGTTTCAACAATAGATACCACAGTTCCAATAAAAAGAGGGCTGACAAACCAGAAGCCGCTCC TPH-ABEMAX-210-n1_S5_L001_R1_001finalanalysis0.05 10 30
TPH-ABEMAX-210-n2_S89_L001_R1_001.fastqCCGACTGGTCCACTTACCTATCACAATCACAACTGCAATATTACATAAATAGTCTGTTAGAGAAGGACAACTGAATCTGCAAATCAGTATCTTCTCAATGAGAGTACAAGGAGGCAATGGCTACATACGATGGACAAACCAGAAGCCGCTCCTGGGCTATGTTTACTATTTACTTTTATGGTATAAAAATGTTCTCAGTCAAGCAGTTTCAACAATAGATACCACAGTTCCAATAAAAAGAGGGCTGACAAACCAGAAGCCGCTCC TPH-ABEMAX-210-n2_S89_L001_R1_001finalanalysis0.05 10 30
TPH-CBE1012-210-n1_S54_L001_R1_001.fastqCCGACTGGTCCACTTACCTATCACAATCACAACTGCAATATTACATAAATAGTCTGTTAGAGAAGGACAACTGAATCTGCAAATCAGTATCTTCTCAATGAGAGTACAAGGAGGCAATGGCTACATACGATGGACAAACCAGAAGCCGCTCCTGGGCTATGTTTACTATTTACTTTTATGGTATAAAAATGTTCTCAGTCAAGCAGTTTCAACAATAGATACCACAGTTCCAATAAAAAGAGGGCTGACAAACCAGAAGCCGCTCC TPH-CBE1011-210-n1_S54_L001_R1_001finalanalysis0.05 10 30
TPH-CBE1012-210-n2_S138_L001_R1_001.fastqCCGACTGGTCCACTTACCTATCACAATCACAACTGCAATATTACATAAATAGTCTGTTAGAGAAGGACAACTGAATCTGCAAATCAGTATCTTCTCAATGAGAGTACAAGGAGGCAATGGCTACATACGATGGACAAACCAGAAGCCGCTCCTGGGCTATGTTTACTATTTACTTTTATGGTATAAAAATGTTCTCAGTCAAGCAGTTTCAACAATAGATACCACAGTTCCAATAAAAAGAGGGCTGACAAACCAGAAGCCGCTCC TPH-CBE1011-210-n2_S138_L001_R1_001finalanalysis0.05 10 30
TPH-CBE1028-210-n1_S61_L001_R1_001.fastqCCGACTGGTCCACTTACCTATCACAATCACAACTGCAATATTACATAAATAGTCTGTTAGAGAAGGACAACTGAATCTGCAAATCAGTATCTTCTCAATGAGAGTACAAGGAGGCAATGGCTACATACGATGGACAAACCAGAAGCCGCTCCTGGGCTATGTTTACTATTTACTTTTATGGTATAAAAATGTTCTCAGTCAAGCAGTTTCAACAATAGATACCACAGTTCCAATAAAAAGAGGGCTGACAAACCAGAAGCCGCTCC TPH-CBE1028-210-n1_S61_L001_R1_001finalanalysis0.05 10 30
TPH-CBE1028-210-n2_S145_L001_R1_001.fastqCCGACTGGTCCACTTACCTATCACAATCACAACTGCAATATTACATAAATAGTCTGTTAGAGAAGGACAACTGAATCTGCAAATCAGTATCTTCTCAATGAGAGTACAAGGAGGCAATGGCTACATACGATGGACAAACCAGAAGCCGCTCCTGGGCTATGTTTACTATTTACTTTTATGGTATAAAAATGTTCTCAGTCAAGCAGTTTCAACAATAGATACCACAGTTCCAATAAAAAGAGGGCTGACAAACCAGAAGCCGCTCC TPH-CBE1028-210-n2_S145_L001_R1_001finalanalysis0.05 10 30
TPH-CBE1041-210-n1_S68_L001_R1_001.fastqCCGACTGGTCCACTTACCTATCACAATCACAACTGCAATATTACATAAATAGTCTGTTAGAGAAGGACAACTGAATCTGCAAATCAGTATCTTCTCAATGAGAGTACAAGGAGGCAATGGCTACATACGATGGACAAACCAGAAGCCGCTCCTGGGCTATGTTTACTATTTACTTTTATGGTATAAAAATGTTCTCAGTCAAGCAGTTTCAACAATAGATACCACAGTTCCAATAAAAAGAGGGCTGACAAACCAGAAGCCGCTCC TPH-CBE1040-210-n1_S68_L001_R1_001finalanalysis0.05 10 30
TPH-CBE1041-210-n2_S152_L001_R1_001.fastqCCGACTGGTCCACTTACCTATCACAATCACAACTGCAATATTACATAAATAGTCTGTTAGAGAAGGACAACTGAATCTGCAAATCAGTATCTTCTCAATGAGAGTACAAGGAGGCAATGGCTACATACGATGGACAAACCAGAAGCCGCTCCTGGGCTATGTTTACTATTTACTTTTATGGTATAAAAATGTTCTCAGTCAAGCAGTTTCAACAATAGATACCACAGTTCCAATAAAAAGAGGGCTGACAAACCAGAAGCCGCTCC TPH-CBE1040-210-n2_S152_L001_R1_001finalanalysis0.05 10 30
TPH-CBE1249-210-n1_S75_L001_R1_001.fastqCCGACTGGTCCACTTACCTATCACAATCACAACTGCAATATTACATAAATAGTCTGTTAGAGAAGGACAACTGAATCTGCAAATCAGTATCTTCTCAATGAGAGTACAAGGAGGCAATGGCTACATACGATGGACAAACCAGAAGCCGCTCCTGGGCTATGTTTACTATTTACTTTTATGGTATAAAAATGTTCTCAGTCAAGCAGTTTCAACAATAGATACCACAGTTCCAATAAAAAGAGGGCTGACAAACCAGAAGCCGCTCC TPH-CBE1249-210-n1_S75_L001_R1_001finalanalysis0.05 10 30
TPH-CBE1249-210-n2_S159_L001_R1_001.fastqCCGACTGGTCCACTTACCTATCACAATCACAACTGCAATATTACATAAATAGTCTGTTAGAGAAGGACAACTGAATCTGCAAATCAGTATCTTCTCAATGAGAGTACAAGGAGGCAATGGCTACATACGATGGACAAACCAGAAGCCGCTCCTGGGCTATGTTTACTATTTACTTTTATGGTATAAAAATGTTCTCAGTCAAGCAGTTTCAACAATAGATACCACAGTTCCAATAAAAAGAGGGCTGACAAACCAGAAGCCGCTCC TPH-CBE1249-210-n2_S159_L001_R1_001finalanalysis0.05 10 30
TPH-CBE1300-210-n1_S82_L001_R1_001.fastqCCGACTGGTCCACTTACCTATCACAATCACAACTGCAATATTACATAAATAGTCTGTTAGAGAAGGACAACTGAATCTGCAAATCAGTATCTTCTCAATGAGAGTACAAGGAGGCAATGGCTACATACGATGGACAAACCAGAAGCCGCTCCTGGGCTATGTTTACTATTTACTTTTATGGTATAAAAATGTTCTCAGTCAAGCAGTTTCAACAATAGATACCACAGTTCCAATAAAAAGAGGGCTGACAAACCAGAAGCCGCTCC TPH-CBE1299-210-n1_S82_L001_R1_001finalanalysis0.05 10 30
TPH-CBE1300-210-n2_S166_L001_R1_001.fastqCCGACTGGTCCACTTACCTATCACAATCACAACTGCAATATTACATAAATAGTCTGTTAGAGAAGGACAACTGAATCTGCAAATCAGTATCTTCTCAATGAGAGTACAAGGAGGCAATGGCTACATACGATGGACAAACCAGAAGCCGCTCCTGGGCTATGTTTACTATTTACTTTTATGGTATAAAAATGTTCTCAGTCAAGCAGTTTCAACAATAGATACCACAGTTCCAATAAAAAGAGGGCTGACAAACCAGAAGCCGCTCC TPH-CBE1299-210-n2_S166_L001_R1_001finalanalysis0.05 10 30
TPH-CBEMAX-210-n1_S47_L001_R1_001.fastqCCGACTGGTCCACTTACCTATCACAATCACAACTGCAATATTACATAAATAGTCTGTTAGAGAAGGACAACTGAATCTGCAAATCAGTATCTTCTCAATGAGAGTACAAGGAGGCAATGGCTACATACGATGGACAAACCAGAAGCCGCTCCTGGGCTATGTTTACTATTTACTTTTATGGTATAAAAATGTTCTCAGTCAAGCAGTTTCAACAATAGATACCACAGTTCCAATAAAAAGAGGGCTGACAAACCAGAAGCCGCTCC TPH-CBEMAX-210-n1_S47_L001_R1_001finalanalysis0.05 10 30
TPH-CBEMAX-210-n2_S131_L001_R1_001.fastqCCGACTGGTCCACTTACCTATCACAATCACAACTGCAATATTACATAAATAGTCTGTTAGAGAAGGACAACTGAATCTGCAAATCAGTATCTTCTCAATGAGAGTACAAGGAGGCAATGGCTACATACGATGGACAAACCAGAAGCCGCTCCTGGGCTATGTTTACTATTTACTTTTATGGTATAAAAATGTTCTCAGTCAAGCAGTTTCAACAATAGATACCACAGTTCCAATAAAAAGAGGGCTGACAAACCAGAAGCCGCTCC TPH-CBEMAX-210-n2_S131_L001_R1_001finalanalysis0.05 10 30


