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Supplementary Table 1. Synthetic sgRNAs, nicking sgRNAs, and pegRNAs. 
 

Syntenic   
sgRNA 

and 
pegRNA 

sequence (5'-3') 

FANCF 
sgRNA 
 

mG*mG*mA*rArUrCrCrCrUrUrCrUrGrCrArGrCrArCrCrGrUrUrUrUrArGrArGrCrUrArGrArArArUrArGrCrArArGrUrUrArArArArUrArArG
rGrCrUrArGrUrCrCrGrUrUrArUrCrArArCrUrUrGrArArArArArGrUrGrGrGrArCrCrGrArGrUrCrGrGrUrCrCmU*mU*mU*rU 

FANCF 
nicking 
sgRNA  

mG*mG*mG*rGrUrCrCrCrArGrGrUrGrCrUrGrArCrGrUrGrUrUrUrUrArGrArGrCrUrArGrArArArUrArGrCrArArGrUrUrArArArArUrArArG
rGrCrUrArGrUrCrCrGrUrUrArUrCrArArCrUrUrGrArArArArArGrUrGrGrCrArCrCrGrArGrUrCrGrGrUrGrCmU*mU*mU*rU 

IDS 
sgRNA 

mG*mC*mA*rUrUrUrUrCrGrArUrUrCrCrGrUrGrArCrUrGrUrUrUrUrArGrArGrCrUrArGrArArArUrArGrCrArArGrUrUrArArArArUrArArG
rGrCrUrArGrUrCrCrGrUrUrArUrCrArArCrUrUrGrArArArArArGrUrGrGrGrArCrCrGrArGrUrCrGrGrUrCrCmU*mU*mU*rU 

IDS 
nicking 
sgRNA 

mA*mC*mU*rGrArGrGrGrArUrGrUrCrUrGrArArGrGrCrGrUrUrUrUrArGrArGrCrUrArGrArArArUrArGrCrArArGrUrUrArArArArUrArArG
rGrCrUrArGrUrCrCrGrUrUrArUrCrArArCrUrUrGrArArArArArGrUrGrGrGrArCrCrGrArGrUrCrGrGrUrCrCmU*mU*mU*rU 

PRNP 
sgRNA 

mG*mC*mA*rGrUrGrGrUrGrGrGrGrGrGrCrCrUrUrGrGrGrUrUrUrUrArGrArGrCrUrArGrArArArUrArGrCrArArGrUrUrArArArArUrArArG
rGrCrUrArGrUrCrCrGrUrUrArUrCrArArCrUrUrGrArArArArArGrUrGrGrCrArCrCrGrArGrUrCrGrGrUrGrCmU*mU*mU*rU 

PRNP 
nicking 
sgRNA 

mG*mC*mA*rUrGrUrUrUrUrCrArCrGrArUrArGrUrArArGrUrUrUrUrArGrArGrCrUrArGrArArArUrArGrCrArArGrUrUrArArArArUrArArG
rGrCrUrArGrUrCrCrGrUrUrArUrCrArArCrUrUrGrArArArArArGrUrGrGrCrArCrCrGrArGrUrCrGrGrUrGrCmU*mU*mU*rU 

HEK3 
sgRNA 

mG*mG*mC*rCrCrArGrArCrUrGrArGrCrArCrGrUrGrArGrUrUrUrUrArGrArGrCrUrArGrArArArUrArGrCrArArGrUrUrArArArArUrArArG
rGrCrUrArGrUrCrCrGrUrUrArUrCrArArCrUrUrGrArArArArArGrUrGrGrCrArCrCrGrArGrUrCrGrGrUrGrCmU*mU*mU*rU 

HEK3 
nicking 
sgRNA 

mG*mU*mC*rArArCrCrArGrUrArUrCrCrCrGrGrUrGrCrGrUrUrUrUrArGrArGrCrUrArGrArArArUrArGrCrArArGrUrUrArArArArUrArArG
rGrCrUrArGrUrCrCrGrUrUrArUrCrArArCrUrUrGrArArArArArGrUrGrGrCrArCrCrGrArGrUrCrGrGrUrGrCmU*mU*mU*rU 

AAVS1 
sgRNA 

mG*mC*mA*rGrCrUrCrArGrGrUrUrCrUrGrGrGrArGrArGrUrUrUrUrArGrArGrCrUrArGrArArArUrArGrCrArArGrUrUrArArArArUrArArG
rGrCrUrArGrUrCrCrGrUrUrArUrCrArArCrUrUrGrArArArArArGrUrGrGrGrArCrCrGrArGrUrCrGrGrUrCrC*mU*mU*mUrU 

AAVS1 
nicking 
sgRNA 

mG*mA*mU*rGrGrArGrCrCrArGrArGrArGrGrArUrCrCrGrUrUrUrUrArGrArGrCrUrArGrArArArUrArGrCrArArGrUrUrArArArArUrArArG
rGrCrUrArGrUrCrCrGrUrUrArUrCrArArCrUrUrGrArArArArArGrUrGrGrGrArCrCrGrArGrUrCrGrGrUrCrC*mU*mU*mUrU 

HBB 
sgRNA 

mC*mA*mU*rGrGrUrGrCrArCrCrUrGrArCrUrCrCrUrGrGrUrUrUrUrArGrArGrCrUrArGrArArArUrArGrCrArArGrUrUrArArArArUrArArG
rGrCrUrArGrUrCrCrGrUrUrArUrCrArArCrUrUrGrArArArArArGrUrGrGrCrArCrCrGrArGrUrCrGrG*mU*mG*mC 

HBB 
nicking 
sgRNA 

mC*mC*mU*rUrGrArUrArCrCrArArCrCrUrGrCrCrCrArGrUrUrUrUrArGrArGrCrUrArGrArArArUrArGrCrArArGrUrUrArArArArUrArArG
rGrCrUrArGrUrCrCrGrUrUrArUrCrArArCrUrUrGrArArArArArGrUrGrGrCrArCrCrGrArGrUrCrGrG*mU*mG*mC 

RUNX1 
sgRNA 

mG*mC*mA*rUrUrUrUrCrArGrGrArGrGrArArGrCrGrArGrUrUrUrUrArGrArGrCrUrArGrArArArUrArGrCrArArGrUrUrArArArArUrArArG
rGrCrUrArGrUrCrCrGrUrUrArUrCrArArCrUrUrGrArArArArArGrUrGrGrCrArCrCrGrArGrUrCrGrG*mU*mG*mC 

RUNX1 
nicking 
sgRNA 

mA*mU*mG*rArArGrCrArCrUrGrUrGrGrGrUrArCrGrArGrUrUrUrUrArGrArGrCrUrArGrArArArUrArGrCrArArGrUrUrArArArArUrArArG
rGrCrUrArGrUrCrCrGrUrUrArUrCrArArCrUrUrGrArArArArArGrUrGrGrCrArCrCrGrArGrUrCrGrGrUrGrCmU*mU*mU*rU 

FANCF 
pegRNA 

mG*mG*mA*rArUrCrCrCrUrUrCrUrGrCrArGrCrArCrCrGrUrUrUrUrArGrArGrCrUrArGrArArArUrArGrCrArArGrUrUrArArArArUrArArG
rGrCrUrArGrUrCrCrGrUrUrArUrCrArArCrUrUrGrArArArArArGrUrGrGrGrArCrCrGrArGrUrCrGrGrUrCrCrGrGrArArArArGrCrGrArUr
CrGrUrGrArUrGrCrUrGrCrArGrArArGrG*mG*mA*mU 

PRNP 
pegRNA 

mG*mC*mA*rGrUrGrGrUrGrGrGrGrGrGrCrCrUrUrGrGrGrUrUrUrUrArGrArGrCrUrArGrArArArUrArGrCrArArGrUrUrArArArArUrArArG
rGrCrUrArGrUrCrCrGrUrUrArUrCrArArCrUrUrGrArArArArArGrUrGrGrGrArCrCrGrArGrUrCrGrGrUrCrCrArUrGrUrArGrArCrGrCrCr
ArArGrGrCrCrCrCrCrCrArCrCmU*mU*mU*rU 

RUNX1 
pegRNA 

mG*mC*mA*rUrUrUrUrCrArGrGrArGrGrArArGrCrGrArGrUrUrUrUrArGrArGrCrUrArGrArArArUrArGrCrArArGrUrUrArArArArUrArArG
rGrCrUrArGrUrCrCrGrUrUrArUrCrArArCrUrUrGrArArArArArGrUrGrGrGrArCrCrGrArGrUrCrGrGrUrCrCrUrGrUrCrUrGrArArGrCrCr
ArUrCrCrArUrGrCrUrUrCrCrUrCrCrUrGrArArArArUmU*mU*mU*rU 

mCherry 
sgRNA 

mA*mA*mG*rUrUrCrArGrCrGrUrGrUrCrCrGrGrCrUrUrGrUrUrUrUrArGrArGrCrUrArGrArArArUrArGrCrArArGrUrUrArArArArUrArArG
rGrCrUrArGrUrCrCrGrUrUrArUrCrArArCrUrUrGrArArArArArGrUrGrGrGrArCrCrGrArGrUrCrGrG*mU*mC*mC 

mCherry 
nicking 
sgRNA 

mG*mU*mA*rGrGrUrCrArGrGrGrUrGrGrUrCrArCrGrArGrUrUrUrUrArGrArGrCrUrArGrArArArUrArGrCrArArGrUrUrArArArArUrArArG
rGrCrUrArGrUrCrCrGrUrUrArUrCrArArCrUrUrGrArArArArArGrUrGrGrGrArCrCrGrArGrUrCrGrG*mU*mC*mC 

  

  

 
  



Supplementary Table 2. Synthetic LPETs and DPETs.  
 

L-pet sequence (5'-3') (DNA/RNA) 

FANCF L-
petRNA  mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCrGrGrArArArAGrCrGrArUrCrGrUrGrArUrGrCrUrGrCrArGrArArGrG*mG*mA*mU 

FANCF 
chimera -6 mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCGGAAAAGCGATrCrGrUrGrArUrGrCrUrGrCrArGrArArGrG*mG*mA*mU 

FANCF 
chimera -5 mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCGGAAAAGCGATCrGrUrGrArUrGrCrUrGrCrArGrArArGrG*mG*mA*mU 

FANCF 
chimera -4 mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCGGAAAAGCGATCGrUrGrArUrGrCrUrGrCrArGrArArGrG*mG*mA*mU 

FANCF 
chimera -3 mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCGGAAAAGCGATCGTrGrArUrGrCrUrGrCrArGrArArGrG*mG*mA*mU 

FANCF 
chimera -2 mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCGGAAAAGCGATCGTGrArUrGrCrUrGrCrArGrArArGrG*mG*mA*mU 

FANCF 
chimera -1 mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCGGAAAAGCGATCGTGArUrGrCrUrGrCrArGrArArGrG*mG*mA*mU 

FANCF 
chimera +0 mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCGGAAAAGCGATCGTGATrGrCrUrGrCrArGrArArGrG*mG*mA*mU 

FANCF 
chimera +1 mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCGGAAAAGCGATCGTGATGrCrUrGrCrArGrArArGrG*mG*mA*mU 

FANCF 
chimera +2 mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCGGAAAAGCGATCGTGATGCrUrGrCrArGrArArGrG*mG*mA*mU 

FANCF 
chimera +3 mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCGGAAAAGCGATCGTGATGCTrGrCrArGrArArGrG*mG*mA*mU 

FANCF 
chimera +4 mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCGGAAAAGCGATCGTGATGCTGrCrArGrArArGrG*mG*mA*mU 

FANCF 
chimera +5 mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCGGAAAAGCGATCGTGATGCTGCrArGrArArGrG*mG*mA*mU 

FANCF 
chimera +6 mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCGGAAAAGCGATCGTGATGCTGCArGrArArGrG*mG*mA*mU 

FANCF 
chimera +7 mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCGGAAAAGCGATCGTGATGCTGCAGrArArGrG*mG*mA*mU 

FANCF 
chimera +8 mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCGGAAAAGCGATCGTGATGCTGCAGArArGrG*mG*mA*mU 

FANCF 
chimera +9 mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCGGAAAAGCGATCGTGATGCTGCAGAArGrG*mG*mA*mU 

FANCF MS2-
less LPET(+2) GGAAAAGCGATCGTGATGCrUrGrCrArGrArArGrG*mG*mA*mU 

FANCF MS2-
less ssDNA GGAAAAGCGATCGTGATGCTGCAGAAGGGAT 

FANCF unmod 
petRNA rGrCrArCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCrGrGrArArArArGrCrGrArUrCrGrUrGrArUrGrCrUrGrCrArGrArArGrGrGrArU 

FANCF 
chimera +10 mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCGGAAAAGCGATCGTGATGCTGCAGAAGrG*mG*mA*mU 

FANCF 
chimera +11 mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCGGAAAAGCGATCGTGATGCTGCAGAAGG*mG*mA*mU 

FANCF fully 
OMe PBS + 0 mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCGGAAAAGCGATCGTGATmGmCmUmGmCmAmGmAmAmGmG*mG*mA*mU 

FANCF fully 
OMe PBS +1 mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCGGAAAAGCGATCGTGATGmCmUmGmCmAmGmAmAmGmG*mG*mA*mU 

FANCF fully 
OMe PBS +2 
 

mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCGGAAAAGCGATCGTGATGCmUmGmCmAmGmAmAmGmG*mG*mA*mU 
 

FANCF fully 
OMe PBS +3 mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCGGAAAAGCGATCGTGATGCTmGmCmAmGmAmAmGmG*mG*mA*mU 

FANCF fully 
OMe PBS +4 mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCGGAAAAGCGATCGTGATGCTGmCmAmGmAmAmGmG*mG*mA*mU 

FANCF 
OMe/DNA alt 1 mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCGmGAmAAmAGmCGmATmCGmUGmATmGCmUGmCAmGAmAGmG*mG*mA*mU 

FANCF F/DNA 
alt 1 mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCfGGfAAfAAfGCfGAfUCfGTfGAfUGfCUfGCfAGfAAfGG*mG*mA*mU 

FANCF 
chimera +3 
OMe/RNA alt 1 mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCGGAAAAGCGATCGTGATGCTmGrCmArGmArAmGrG*mG*mA*mU 

FANCF 
chimera +3 
RNA 3'PS alt 1 mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCGGAAAAGCGATCGTGATGCTrGrC*rArG*rArA*rGrG*mG*mA*mU 

FANCF 
chimera with 
LNA 
 

mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCGGAAAAGCGATCGTGATrGrClUrGrClArGrAlArGrG*mG*mA*mU 
 

FANCF 3’ no 
modification mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCGGAAAAGCGATCGTGATGCTGCAGAAGGGAT 

FANCF 3’ mU mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCGGAAAAGCGATCGTGATGCTGCAGAAGG*mG*mA*mU 

FANCF 3’ *T mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCGGAAAAGCGATCGTGATGCTGCAGAAGG*mG*mA*T 



FANCF bio-L-
petDNA 
 

/5BiosG/GGAAAAGCGATCGTGATGCTGCAGAAGGGAT 
 

FANCF bio-L-
petDNA 
+0 

/5BiosG/GGAAAAGCGATCGTGATrGrCrUrGrCrArGrArArGrG*mG*mA*mU 
 

FANCF bio-L-
petDNA 
+8 

/5BiosG/GGAAAAGCGATCGTGATGCTGCAGArArGrG*mG*mA*mU 
 

FANCF L-
petDNA-bio-
3'PS4 
 

/5BiosG/GGAAAAGCGATCGTGATGCTGCAGAAG*G*G*A*T 
 

FANCF L-
petDNA-bio-
3'PS6 
 

/5BiosG/GGAAAAGCGATCGTGATGCTGCAGA*A*G*G*G*A*T 
 

FANCF L-
petDNA-bio-
3'PS8 
 

/5BiosG/GGAAAAGCGATCGTGATGCTGCA*G*A*A*G*G*G*A*T 
 

FANCF L-
petDNA-bio-
3'PS10 
 

/5BiosG/GGAAAAGCGATCGTGATGCTG*C*A*G*A*A*G*G*G*A*T 
 

PRNP L-
petRNA mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCrArUrGrUrArGrArCrGrCrCrArArGrGrCrCrCrCrCrC*mA*mC*mC 

PRNP L-pet-
chimera -6 mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCATGTAGrArCrGrCrCrArArGrGrCrCrCrCrCrC*mA*mC*mC 

PRNP L-pet-
chimera -3 mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCATGTAGACGrCrCrArArGrGrCrCrCrCrCrC*mA*mC*mC 

PRNP L-pet-
chimera+0 mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCATGTAGACGCCArArGrGrCrCrCrCrCrC*mA*mC*mC 

PRNP L-pet-
chimera +2 mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCATGTAGACGCCAAGrGrCrCrCrCrCrC*mA*mC*mC 

PRNP L-pet-
chimera +4 mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCATGTAGACGCCAAGGCrCrCrCrCrC*mA*mC*mC 

PRNP L-pet-
chimera +6 mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCATGTAGACGCCAAGGCCCrCrCrC*mA*mC*mC 

PRNP L-pet-
chimera +8 mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCATGTAGACGCCAAGGCCCCCrC*mA*mC*mC 

IDS L-petRNA 
 mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCrGrCrCrArGrUrArUrCrCrCrUrGrGrCrCrUrUrCrArGrArCrArUrC*mC*mC*mU 

IDS L-pet-
Chimera +0 mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCGCCAGTATCCCTGGCCrUrUrCrArGrArCrArUrC*mC*mC*mU 

HBB L-pet+2 mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCAGACTTCTCTACAGGArGrUrCrArGrGrUrG*mC*mA*mC 

RUNX1 L-
pet+2 mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCTGTCTGAAGCCATCCATGCTrUrCrCrUrCrCrUrGrArA*mA*mA*mU 

PRNP L-pet /5BiosG/ATGTAGACGCCAAGGCCCCCCACC 

HBB bio-L-pet /5BiosG/GCCAGTATCCCTGGCCTTCAGACATCCCT 

AAVS1-loxP-
1615 

G*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCGATGGAGCCAGAGAGGAATTGTTATAACTTCGTATAGCATACATTATACGAAGTTATCCCrArGrArArCrCrU
rGrArG*mU*mU*mU 

AAVS1-loxP-
1705 

G*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCGCAGCTCAGGTTCTGGGATAACTTCGTATAATGTATGCTATACGAAGTTATAACAATTCCrUrCrUrCrUrGrG
rCrUrC*mU*mU*mU 

HEK3-twin-
LPET-1 

mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCGCTGAACTTGTGGCCGTTTACGTCGCCGTCCAGCTCGACCAGGATGGGCACCACCCCGGTGAACAGCTCCTCG
CCCTTGCTCACrCrGrUrGrCrUrCrArGrU*mC*mU*mG 

HEK3-twin-
LPET-2 

mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCAA
GCTGACCCTGrCrCrGrGrGrArUrArCrUrG*mG*mU*mU 

mCherry L-pet mG*mC*mA*rCrArUrGrArGrGrArUrCrArCrCrCrArUrGrUrGrCTTTGTCTCGCCAAAGGTCTCCrGrGrArCrArC*mG*mC*mU 

mCherry bio-L-
pet /5BiosG/TTTGTCTCGCCAAAGGTCTCCGGACACGCT 

 

 
 
 
 
 

 

 

 



 

Supplementary Table 3. Primers used for high-throughput sequencing.  
 

Gene locus F (5'-3')  R (5'-3') 

FANCF-1  CTACACGACGCTCTTCCGATCTGATGGATGTGGCGCAGGTAG 
AGACGTGTGCTCTTCCGATCTAGGCGTATCATTTCG
CGGAT 

FANCF-2  CTACACGACGCTCTTCCGATCTGACCAAAGCGCCGATGGAT 
AGACGTGTGCTCTTCCGATCTGGTGAAAGCGGAAG
TAGGGC 

IDS 
CTACACGACGCTCTTCCGATCTGTGCGTATGGAATAGCCCATGA
TC 

AGACGTGTGCTCTTCCGATCTACGTTGAGCTGTGCA
GAGAAG 

PRNP 
CTACACGACGCTCTTCCGATCTAGTAAGCCAAAAACCAACATGA
AGC 

AGACGTGTGCTCTTCCGATCTCTGTACTCATCCATG
GGCCTG 

RUNX1 
ACATGAAGCCTACACGACGCTCTTCCGATCTTCGCTCCGAAGG
TAAAAGAAATC 

AGACGTGTGCTCTTCCGATCTCAGGCAAAGCTGAG
CAAAAGTAG 

HBB 
CTACACGACGCTCTTCCGATCTTTGCTTACATTTGCTTCTGACA
CAAC 

AGACGTGTGCTCTTCCGATCTTCTGTCTCCACATGC
CCAG 

AAVS1 CTACACGACGCTCTTCCGATCTCCAGGATCAGTGAAACGCAC 
AGACGTGTGCTCTTCCGATCTCTTGCCAGAACCTCT
AAGGT 

 

Supplementary Table 4. Primers used for droplet digital PCR (ddPCR). 
 

Gene 
locus 

 5'----------------------------------------3' 

HEK3 Wt probe cctggcctgggtcaatccttgg 

HEK3 ins probe cggcgacgtaaacggccac 

HEK3 caccaccccggtgaacagctc 

HEK3 f gcatgcatttgtaggcttgatg 

HEK3 r cagccaaacttgtcaaccag 

 
Supplementary Table 5. Primers used for qPCR.  
 
 
 

  5'-------------------------------------------3' 

epegRNA RT specific primer: TTTCTAGTTGGTTTAACGCGTAAC 

LPET 
RT specific primer: CTCAGGTTCTGGGATAACTT 

epegRNA qPCR primer F1: CTGGGAGAGTTTTAGAGCTA 

LPET 
qPCR primer F2: GCACATGAGGATCACCCAT 

epegRNA/
LPET qPCR primer R: GGGATAACTTCGTATAATGT 

GAPDH GTCAAGGCTGAGAACGGGAA  
 

GAPDH 
AAATGAGCCCCAGCCTTCTC 

 
 
 



 
Supplementary sequences   
 
MCP-M_MLV RT 
MS2-N55K 
Flexible linker 
M_MLV RT 
SV40 NLS 
 
GCTTCAAACTTTACTCAGTTCGTGCTCGTGGACAATGGTGGGACAGGGGATGTGACAGTGGCTCCTTCTAATTTCGCTAATGGGGTGGC
AGAGTGGATCAGCTCCAACTCACGGAGCCAGGCCTACAAGGTGACATGCAGCGTCAGGCAGTCTAGTGCCCAGAAGAGAAAGTATACCA
TCAAGGTGGAGGTCCCCAAAGTGGCTACCCAGACAGTGGGCGGAGTCGAACTGCCTGTCGCCGCTTGGAGGTCCTACCTGAACATGGAG
CTCACTATCCCAATTTTCGCTACCAATTCTGACTGTGAACTCATCGTGAAGGCAATGCAGGGGCTCCTCAAAGACGGTAATCCTATCCC
TTCCGCCATCGCCGCTAACTCAGGTATCTACTCTGGAGGATCTAGCGGAGGATCCTCTGGCAGCGAGACACCAGGAACAAGCGAGTCAG
CAACACCAGAGAGCAGTGGCGGCAGCAGCGGCGGCAGCAGCACCCTAAATATAGAAGATGAGTATCGGCTACATGAGACCTCAAAAGAG
CCAGATGTTTCTCTAGGGTCCACATGGCTGTCTGATTTTCCTCAGGCCTGGGCGGAAACCGGGGGCATGGGACTGGCAGTTCGCCAAGC
TCCTCTGATCATACCTCTGAAAGCAACCTCTACCCCCGTGTCCATAAAACAATACCCCATGTCACAAGAAGCCAGACTGGGGATCAAGC
CCCACATACAGAGACTGTTGGACCAGGGAATACTGGTACCCTGCCAGTCCCCCTGGAACACGCCCCTGCTACCCGTTAAGAAACCAGGG
ACTAATGATTATAGGCCTGTCCAGGATCTGAGAGAAGTCAACAAGCGGGTGGAAGACATCCACCCCACCGTGCCCAACCCTTACAACCT
CTTGAGCGGGCTCCCACCGTCCCACCAGTGGTACACTGTGCTTGATTTAAAGGATGCCTTTTTCTGCCTGAGACTCCACCCCACCAGTC
AGCCTCTCTTCGCCTTTGAGTGGAGAGATCCAGAGATGGGAATCTCAGGACAATTGACCTGGACCAGACTCCCACAGGGTTTCAAAAAC
AGTCCCACCCTGTTTAATGAGGCACTGCACAGAGACCTAGCAGACTTCCGGATCCAGCACCCAGACTTGATCCTGCTACAGTACGTGGA
TGACTTACTGCTGGCCGCCACTTCTGAGCTAGACTGCCAACAAGGTACTCGGGCCCTGTTACAAACCCTAGGGAACCTCGGGTATCGGG
CCTCGGCCAAGAAAGCCCAAATTTGCCAGAAACAGGTCAAGTATCTGGGGTATCTTCTAAAAGAGGGTCAGAGATGGCTGACTGAGGCC
AGAAAAGAGACTGTGATGGGGCAGCCTACTCCGAAGACCCCTCGACAACTAAGGGAGTTCCTAGGGAAGGCAGGCTTCTGTCGCCTCTT
CATCCCTGGGTTTGCAGAAATGGCAGCCCCCCTGTACCCTCTCACCAAACCGGGGACTCTGTTTAATTGGGGCCCAGACCAACAAAAGG
CCTATCAAGAAATCAAGCAAGCTCTTCTAACTGCCCCAGCCCTGGGGTTGCCAGATTTGACTAAGCCCTTTGAACTCTTTGTCGACGAG
AAGCAGGGCTACGCCAAAGGTGTCCTAACGCAAAAACTGGGACCTTGGCGTCGGCCGGTGGCCTACCTGTCCAAAAAGCTAGACCCAGT
AGCAGCTGGGTGGCCCCCTTGCCTACGGATGGTAGCAGCCATTGCCGTACTGACAAAGGATGCAGGCAAGCTAACCATGGGACAGCCAC
TAGTCATTCTGGCCCCCCATGCAGTAGAGGCACTAGTCAAACAACCCCCCGACCGCTGGCTTTCCAACGCCCGGATGACTCACTATCAG
GCCTTGCTTTTGGACACGGACCGGGTCCAGTTCGGACCGGTGGTAGCCCTGAACCCGGCTACGCTGCTCCCACTGCCTGAGGAAGGGCT
GCAACACAACTGCCTTGATATCCTGGCCGAAGCCCACGGAACCCGACCCGACCTAACGGACCAGCCGCTCCCAGACGCCGACCACACCT
GGTACACGGATGGAAGCAGTCTCTTACAAGAGGGACAGCGTAAGGCGGGAGCTGCGGTGACCACCGAGACCGAGGTAATCTGGGCTAAA
GCCCTGCCAGCCGGGACATCCGCTCAGCGGGCTGAACTGATAGCACTCACCCAGGCCCTAAAGATGGCAGAAGGTAAGAAGCTAAATGT
TTATACTGATAGCCGTTATGCTTTTGCTACTGCCCATATCCATGGAGAAATATACAGAAGGCGTGGGTGGCTCACATCAGAAGGCAAAG
AGATCAAAAATAAAGACGAGATCTTGGCCCTACTAAAAGCCCTCTTTCTGCCCAAAAGACTTAGCATAATCCATTGTCCAGGACATCAA
AAGGGACACAGCGCCGAGGCTAGAGGCAACCGGATGGCTGACCAAGCGGCCCGAAAGGCAGCCATCACAGAGACTCCAGACACCTCTAC
CCTCCTCATAGAAAATTCATCACCCTCTGGCGGCTCAAAAAGAACCGCCGACGGCAGCGAATTCGAGCCCAAGAAGAAGAGGAAAGTC 
 
mSA-RT 
SV40 NLS 
mSA 
Flexible linker 
M_MLV RT 
 
GCCGCCCCAAAGAAGAAGCGGAAGGTCTATCCATATGATGTTCCAGATTATGCTGGGGCCCAGCCGGCCAGATCTATGGCGGAAGCGGG
TATCACCGGCACGTGGTACAACCAGTCTGGTTCTACCTTCACCGTTACCGCGGGTGCGGACGGTAACCTGACCGGTCAGTACGAAAACC
GTGCGCAGGGCACTGGTTGCCAGAACTCTCCGTACACCCTGACCGGTCGTTACAACGGTACCAAACTGGAATGGCGTGTTGAATGGAAC
AACTCTACCGAAAACTGCCACTCTCGTACCGAATGGCGTGGTCAGTACCAGGGTGGTGCGGAAGCGCGTATCAACACCCAGTGGAACCT
GACCTACGAAGGTGGTTCTGGTCCGGCGACCGAACAGGGTCAGGACACCTTCACCAAAGTTAAACCGTCTGCGGCGTCTGGATCCTCTG
GAGGATCTAGCGGAGGATCCTCTGGCAGCGAGACACCAGGAACAAGCGAGTCAGCAACACCAGAGAGCAGTGGCGGCAGCAGCGGCGGC
AGCAGCACCCTAAATATAGAAGATGAGTATCGGCTACATGAGACCTCAAAAGAGCCAGATGTTTCTCTAGGGTCCACATGGCTGTCTGA
TTTTCCTCAGGCCTGGGCGGAAACCGGGGGCATGGGACTGGCAGTTCGCCAAGCTCCTCTGATCATACCTCTGAAAGCAACCTCTACCC
CCGTGTCCATAAAACAATACCCCATGTCACAAGAAGCCAGACTGGGGATCAAGCCCCACATACAGAGACTGTTGGACCAGGGAATACTG
GTACCCTGCCAGTCCCCCTGGAACACGCCCCTGCTACCCGTTAAGAAACCAGGGACTAATGATTATAGGCCTGTCCAGGATCTGAGAGA



AGTCAACAAGCGGGTGGAAGACATCCACCCCACCGTGCCCAACCCTTACAACCTCTTGAGCGGGCTCCCACCGTCCCACCAGTGGTACA
CTGTGCTTGATTTAAAGGATGCCTTTTTCTGCCTGAGACTCCACCCCACCAGTCAGCCTCTCTTCGCCTTTGAGTGGAGAGATCCAGAG
ATGGGAATCTCAGGACAATTGACCTGGACCAGACTCCCACAGGGTTTCAAAAACAGTCCCACCCTGTTTAATGAGGCACTGCACAGAGA
CCTAGCAGACTTCCGGATCCAGCACCCAGACTTGATCCTGCTACAGTACGTGGATGACTTACTGCTGGCCGCCACTTCTGAGCTAGACT
GCCAACAAGGTACTCGGGCCCTGTTACAAACCCTAGGGAACCTCGGGTATCGGGCCTCGGCCAAGAAAGCCCAAATTTGCCAGAAACAG
GTCAAGTATCTGGGGTATCTTCTAAAAGAGGGTCAGAGATGGCTGACTGAGGCCAGAAAAGAGACTGTGATGGGGCAGCCTACTCCGAA
GACCCCTCGACAACTAAGGGAGTTCCTAGGGAAGGCAGGCTTCTGTCGCCTCTTCATCCCTGGGTTTGCAGAAATGGCAGCCCCCCTGT
ACCCTCTCACCAAACCGGGGACTCTGTTTAATTGGGGCCCAGACCAACAAAAGGCCTATCAAGAAATCAAGCAAGCTCTTCTAACTGCC
CCAGCCCTGGGGTTGCCAGATTTGACTAAGCCCTTTGAACTCTTTGTCGACGAGAAGCAGGGCTACGCCAAAGGTGTCCTAACGCAAAA
ACTGGGACCTTGGCGTCGGCCGGTGGCCTACCTGTCCAAAAAGCTAGACCCAGTAGCAGCTGGGTGGCCCCCTTGCCTACGGATGGTAG
CAGCCATTGCCGTACTGACAAAGGATGCAGGCAAGCTAACCATGGGACAGCCACTAGTCATTCTGGCCCCCCATGCAGTAGAGGCACTA
GTCAAACAACCCCCCGACCGCTGGCTTTCCAACGCCCGGATGACTCACTATCAGGCCTTGCTTTTGGACACGGACCGGGTCCAGTTCGG
ACCGGTGGTAGCCCTGAACCCGGCTACGCTGCTCCCACTGCCTGAGGAAGGGCTGCAACACAACTGCCTTGATATCCTGGCCGAAGCCC
ACGGAACCCGACCCGACCTAACGGACCAGCCGCTCCCAGACGCCGACCACACCTGGTACACGGATGGAAGCAGTCTCTTACAAGAGGGA
CAGCGTAAGGCGGGAGCTGCGGTGACCACCGAGACCGAGGTAATCTGGGCTAAAGCCCTGCCAGCCGGGACATCCGCTCAGCGGGCTGA
ACTGATAGCACTCACCCAGGCCCTAAAGATGGCAGAAGGTAAGAAGCTAAATGTTTATACTGATAGCCGTTATGCTTTTGCTACTGCCC
ATATCCATGGAGAAATATACAGAAGGCGTGGGTGGCTCACATCAGAAGGCAAAGAGATCAAAAATAAAGACGAGATCTTGGCCCTACTA
AAAGCCCTCTTTCTGCCCAAAAGACTTAGCATAATCCATTGTCCAGGACATCAAAAGGGACACAGCGCCGAGGCTAGAGGCAACCGGAT
GGCTGACCAAGCGGCCCGAAAGGCAGCCATCACAGAGACTCCAGACACCTCTACCCTCCTCATAGAAAATTCATCACCCTCTGGCGGCT
CAAAAAGAACCGCCGACGGCAGCGAATTCGAGCCCAAGAAGAAGAGGAAAGTC 
 

MCP-Phi29 
MS2-N55K 
Flexible linker 
Phi29 polymerase 
SV40 NLS 
 
GCTTCAAACTTTACTCAGTTCGTGCTCGTGGACAATGGTGGGACAGGGGATGTGACAGTGGCTCCTTCTAATTTCGCTAATGGGGTGGC
AGAGTGGATCAGCTCCAACTCACGGAGCCAGGCCTACAAGGTGACATGCAGCGTCAGGCAGTCTAGTGCCCAGAAGAGAAAGTATACCA
TCAAGGTGGAGGTCCCCAAAGTGGCTACCCAGACAGTGGGCGGAGTCGAACTGCCTGTCGCCGCTTGGAGGTCCTACCTGAACATGGAG
CTCACTATCCCAATTTTCGCTACCAATTCTGACTGTGAACTCATCGTGAAGGCAATGCAGGGGCTCCTCAAAGACGGTAATCCTATCCC
TTCCGCCATCGCCGCTAACTCAGGTATCTACTCTGGAGGATCTAGCGGAGGATCCTCTGGCAGCGAGACACCAGGAACAAGCGAGTCAG
CAACACCAGAGAGCAGTGGCGGCAGCAGCGGCGGCAGCAGCAAGCATATGCCCAGAAAAATGTATTCCTGTGATTTTGAGACGACAACC
AAAGTAGAAGATTGTCGGGTTTGGGCCTACGGATACATGAACATTGAAGACCATTCAGAATATAAAATCGGTAACAGTCTCGATGAATT
CATGGCATGGGTGTTGAAAGTCCAAGCCGATCTTTATTTCCATAACTTGAAATTTGACGGCGCTTTTATCATTAACTGGCTTGAGCGCA
ATGGCTTCAAGTGGTCAGCGGATGGGCTTCCAAACACGTATAATACGATTATATCCCGCATGGGTCAGTGGTACATGATCGACATATGT
CTTGGTTACAAAGGCAAACGCAAGATCCATACCGTTATCTATGACAGTTTGAAGAAGTTGCCGTTTCCAGTTAAGAAAATTGCGAAAGA
CTTTAAACTTACGGTGCTTAAGGGCGACATCGACTACCATAAGGAACGGCCAGTTGGTTACAAGATAACGCCTGAGGAGTACGCTTATA
TCAAGAATGACATACAGATTATAGCTGAAGCATTGCTCATACAGTTCAAACAAGGCCTGGATAGGATGACCGCTGGCAGTGATTCACTT
AAAGGATTTAAAGACATAATTACTACGAAGAAGTTTAAGAAAGTGTTTCCAACCCTCAGTCTGGGCCTCGACAAAGAAGTGCGATATGC
GTACCGCGGCGGGTTCACATGGCTTAATGACCGATTCAAGGAAAAGGAAATAGGAGAAGGGATGGTTTTCGATGTTAATAGCCTCTATC
CCGCGCAAATGTACAGTAGGCTTTTGCCATATGGCGAACCAATCGTGTTCGAGGGGAAGTATGTATGGGATGAGGACTATCCTCTCCAC
ATTCAGCACATCCGGTGTGAGTTCGAGCTTAAAGAGGGATATATCCCTACTATCCAGATAAAACGCTCTCGATTTTACAAGGGGAACGA
ATACCTTAAGTCATCCGGGGGGGAAATCGCAGATTTGTGGTTGTCAAATGTTGACCTTGAGTTGATGAAGGAACACTATGATCTCTACA
ACGTCGAATACATTTCAGGTTTGAAATTCAAGGCAACCACCGGGCTTTTTAAAGATTTCATCGATAAATGGACCTACATAAAAACGACC
TCAGAAGGAGCCATAAAGCAGTTGGCTAAACTTATGCTTAATTCTCTCTACGGAAAATTTGCAAGTAATCCTGACGTTACAGGGAAAGT
CCCGTACTTGAAAGAAAATGGAGCGCTGGGGTTTAGGCTCGGTGAGGAAGAAACCAAGGATCCAGTCTACACACCAATGGGCGTATTTA
TCACTGCATGGGCGCGATATACAACAATCACGGCCGCTCAGGCCTGTTACGATCGCATAATTTACTGCGACACCGATTCAATCCACCTT
ACCGGAACAGAGATCCCGGACGTTATTAAAGATATTGTGGACCCAAAAAAGCTGGGCTACTGGGCCCACGAGTCCACCTTCAAGCGCGC
CAAGTATCTGCGGCAAAAAACTTACATCCAGGATATATACATGAAGGAGGTAGACGGTAAGCTTGTCGAAGGCTCACCGGATGACTATA
CCGATATCAAATTCTCAGTAAAGTGTGCTGGTATGACTGACAAGATAAAGAAGGAAGTTACCTTCGAGAACTTCAAGGTAGGGTTCAGT
AGAAAAATGAAACCCAAGCCAGTGCAAGTGCCTGGTGGAGTAGTACTGGTGGACGATACATTCACGATCAAACCCAAGAAGAAGAGGAA
AGTC 
 
 



MCP-PolI5M 
MS2-N55K 
Flexible linker 
PolI5M polymerase 
SV40 NLS 
 
GCTTCAAACTTTACTCAGTTCGTGCTCGTGGACAATGGTGGGACAGGGGATGTGACAGTGGCTCCTTCTAATTTCGCTAATGGGGTGGC
AGAGTGGATCAGCTCCAACTCACGGAGCCAGGCCTACAAGGTGACATGCAGCGTCAGGCAGTCTAGTGCCCAGAAGAGAAAGTATACCA
TCAAGGTGGAGGTCCCCAAAGTGGCTACCCAGACAGTGGGCGGAGTCGAACTGCCTGTCGCCGCTTGGAGGTCCTACCTGAACATGGAG
CTCACTATCCCAATTTTCGCTACCAATTCTGACTGTGAACTCATCGTGAAGGCAATGCAGGGGCTCCTCAAAGACGGTAATCCTATCCC
TTCCGCCATCGCCGCTAACTCAGGTATCTACTCTGGAGGATCTAGCGGAGGATCCTCTGGCAGCGAGACACCAGGAACAAGCGAGTCAG
CAACACCAGAGAGCAGTGGCGGCAGCAGCGGCGGCAGCAGCGTTCAGATTCCTCAAAACCCGTTGATCCTCGTTGATGGCTCCAGCTAC
CTGTATAGGGCATATCACGCATTTCCCCCATTGACAAATTCTGCCGGTGAACCGACCGGAGCTATGTATGGAGTGCTGAACATGCTGCG
CTCACTGATCATGCAATATAAACCGACACACGCAGCTGTGGTATTCGACGCCAAAGGAAAAACGTTCAGAGATGAACTGTTCGAACACT
ATAAGTCCCATCGGCCGCCAATGCCCGATGATCTTCGCGCTCAAATTGAACCGTTGCATGCAATGGTTAAGGCTATGGGGCTGCCTCTT
TTGGCTGTATCTGGGGTGGAGGCAGATGATGTAATCGGTACCTTGGCAAGGGAAGCCGAGAAAGCCGGGAGACCAGTCTTGATCTCTAC
GGGAGACAAAGACATGGCCCAGCTCGTAACTCCCAACATTACTCTTATTAACACAATGACTAACACGATACTGGGACCTGAAGAAGTTG
TCAATAAGTACGGGGTCCCTCCTGAGCTTATTATAGACTTTTTGGCCCTCATGGGTGACAGCAGTGACAATATACCAGGGGTTCCAGGC
GTTGGAGAGAAAACTGCCCAAGCCTTGCTGCAGGGCCTGGGGGGTCTTGACACGCTCTACGCGGAACCGGAAAAAATCGCAGGTCTCAG
CTTTCGAGGGGCTAAGACCATGGCTGCTAAACTCGAGCAGAATAAAGAAGTAGCTTATCTTTCCTATCAGTTGGCCACGATTAAAACGG
ACGTCGAATTGGAACTCACTTGTGAACAACTTGAAGTACAACAACCGGCGGCAGAGGAATTGCTCGGCCTCTTTAAAAAGTATGAGTTC
AAGCGCTGGACTGCCGACGTCGAAGCTGGAAAGTGGCTGCAAGCGAAGGGAGCGAAACCGGCTGCTAAGCCGCAGGAAACCTCTGTAGC
AGACGAGGCACCAGAGGTGACGGCTACTGTTATTTCCTACGACAATTACGTCACAATTCTCGATGAGGAAACCCTTAAAGCGTGGATCG
CTAAACTTGAAAAAGCCCCCGTTTTCGCTTTTGACACCGAGACtGACAGCCTGGATAACATATCTGCGAATTTGGTGGGTCTGTCCTTT
GCAATCGAGCCCGGAGTTGCTGCATACATACCTGTTGCGCACGATTACCTCGATGCGCCAGATCAAATATCTCGGGAAAGAGCCCTGGA
ACTGCTGAAGCCACTTTTGGAGGACGAGAAGGCCCTCAAAGTGGGTCAGAACCTTAAGTACGCAAGAGGCATTCTGGCGAACTATGGGA
TTGAACTCCGCGGAATAGCTTTCGACACAATGCTTGAGTCATATATTCTCAACTCAGTTGCCGGAAGGCATGATATGGATAGTTTGGCT
GAAAGATGGTTGAAACATAAAACTATCACATTCGAAGAGATTGCGGGGAAGGGAAAGAACCAACTTACGTTCAACCAGATCGCTCTGGA
GGAAGCTGGTAGATACGCTGCTGAAGACGCGGATGTAACGCTCCAGCTCCACTTGAAGATGTGGCCAGACTTGCAAAAGCACAAGGGCC
CTCTCAACGTCTTCGAAAATATCGAAATGCCTCTCGTCCCCGTCCTGTCAAGAATTGAGCGAAATGGGGTGAAGATCGACCCGAAGGTG
CTGCACAACCATAGTGAAGAGCTCACTCTTAGACTCGCTGAATTGGAAAAAAAGGCGCACGAGATCGCGGGCGAGGAATTTAACCTGAG
TTCCACGAAACAACTTCAGACAATTCTCTTTGAAAAGCAGGGGATCAAACCACTGAAGAAAACTCCGGGCGGGGCCCCCTCCACGTCTG
AGGAAGTGCTGGAAGAACTGGCATTGGATTACCCTCTGCCGAAGGTTATACTTGAGTACCGCGGCCTTGCGAAACTCAAGAGTACATAT
ACGGACAAGCTGCCCCTGATGATCAACCCGAAGACCGGTCGGGTGCACACAAGCTATCATCAGGCTGTGACGGCGACAGGTAGGTTGTC
TTCCACCGACCCGAATCTGCAAAATATACCGGTGCGGAACGAGGAAGGGAGAAGGATAAGACAAGCCTTCATTGCCCCAGAAGACTACG
TAATTGTCTCAGCGGATTATTCACAAAATGAACTCCGGATTATGGCGCACCTTAGTCGAGACAAGGGATTGCTCACTGCTTTCGCGGAA
GGCAAGGACATACATCGGGCAACTGCTGCAGAAGTATACGGGCTTCCACTCGAAACGGTTACCAGTGAGCAGCGACGGAGTGCGAAGCG
GATCAATTTTGGCCTTATTTACGGTATGTCAGCCTTCGGACTGGCCAGGCAGCTTAATATACCCCGGAAGGAGGCGCAGAAGTATATGG
ACTTGTATTTCGAGCGGTATCATGGCGTTCTGGAATACATGGAGAGGACTCGGGCCCAGGCAAAAGAACAGGGGTACGTTGAAACTCTC
GATGGAAGAAGGCTGTACCTCCCGGACATTAAGTCTAGTAACGGAGCCCGAAGAGCGGCGGCCGAAAGAGCAGCCATAAATGCACCAAT
GCAAGGCACAGCGGCCGATATAATCAAGAGAGCGATGATCGCTGTCGACGCATGGTTGCAAGCTGAACAGCCAAGGGTAAGGATGATCA
TGCAAGTACACGATGAACTTGTGTTCGAGGTTCACAAAGATGATGTGGACGCAGTTGCCAAACAGATACATCAGCTCATGGAGAATTGT
ACCAGGCTGGACGTGCCTCTGCTCGTTGAAGTCGGCTCCGGAGAAAACTGGGATCAGGCACATCCCAAGAAGAAGAGGAAAGTC 
 
mSA-Phi29 
SV40 NLS 
mSA 
Flexible linker 
Phi29 polymerase 
 
GCCCCAAAGAAGAAGCGGAAGGTCTATCCATATGATGTTCCAGATTATGCTGGGGCCCAGCCGGCCAGATCTATGGCGGAAGCGGGTAT
CACCGGCACGTGGTACAACCAGTCTGGTTCTACCTTCACCGTTACCGCGGGTGCGGACGGTAACCTGACCGGTCAGTACGAAAACCGTG
CGCAGGGCACTGGTTGCCAGAACTCTCCGTACACCCTGACCGGTCGTTACAACGGTACCAAACTGGAATGGCGTGTTGAATGGAACAAC
TCTACCGAAAACTGCCACTCTCGTACCGAATGGCGTGGTCAGTACCAGGGTGGTGCGGAAGCGCGTATCAACACCCAGTGGAACCTGAC
CTACGAAGGTGGTTCTGGTCCGGCGACCGAACAGGGTCAGGACACCTTCACCAAAGTTAAACCGTCTGCGGCGTCTGGATCCAGCGCTG



GAGGAGGTGGAAGCGGAGGAGGAGGAAGCGGAGGAGGAGGTAGCGGACCTAAGAAAAAGAGGAAGGTGGCGGCCGCTGGATCCAAGCAT
ATGCCCAGAAAAATGTATTCCTGTGATTTTGAGACGACAACCAAAGTAGAAGATTGTCGGGTTTGGGCCTACGGATACATGAACATTGA
AGACCATTCAGAATATAAAATCGGTAACAGTCTCGATGAATTCATGGCATGGGTGTTGAAAGTCCAAGCCGATCTTTATTTCCATAACT
TGAAATTTGACGGCGCTTTTATCATTAACTGGCTTGAGCGCAATGGCTTCAAGTGGTCAGCGGATGGGCTTCCAAACACGTATAATACG
ATTATATCCCGCATGGGTCAGTGGTACATGATCGACATATGTCTTGGTTACAAAGGCAAACGCAAGATCCATACCGTTATCTATGACAG
TTTGAAGAAGTTGCCGTTTCCAGTTAAGAAAATTGCGAAAGACTTTAAACTTACGGTGCTTAAGGGCGACATCGACTACCATAAGGAAC
GGCCAGTTGGTTACAAGATAACGCCTGAGGAGTACGCTTATATCAAGAATGACATACAGATTATAGCTGAAGCATTGCTCATACAGTTC
AAACAAGGCCTGGATAGGATGACCGCTGGCAGTGATTCACTTAAAGGATTTAAAGACATAATTACTACGAAGAAGTTTAAGAAAGTGTT
TCCAACCCTCAGTCTGGGCCTCGACAAAGAAGTGCGATATGCGTACCGCGGCGGGTTCACATGGCTTAATGACCGATTCAAGGAAAAGG
AAATAGGAGAAGGGATGGTTTTCGATGTTAATAGCCTCTATCCCGCGCAAATGTACAGTAGGCTTTTGCCATATGGCGAACCAATCGTG
TTCGAGGGGAAGTATGTATGGGATGAGGACTATCCTCTCCACATTCAGCACATCCGGTGTGAGTTCGAGCTTAAAGAGGGATATATCCC
TACTATCCAGATAAAACGCTCTCGATTTTACAAGGGGAACGAATACCTTAAGTCATCCGGGGGGGAAATCGCAGATTTGTGGTTGTCAA
ATGTTGACCTTGAGTTGATGAAGGAACACTATGATCTCTACAACGTCGAATACATTTCAGGTTTGAAATTCAAGGCAACCACCGGGCTT
TTTAAAGATTTCATCGATAAATGGACCTACATAAAAACGACCTCAGAAGGAGCCATAAAGCAGTTGGCTAAACTTATGCTTAATTCTCT
CTACGGAAAATTTGCAAGTAATCCTGACGTTACAGGGAAAGTCCCGTACTTGAAAGAAAATGGAGCGCTGGGGTTTAGGCTCGGTGAGG
AAGAAACCAAGGATCCAGTCTACACACCAATGGGCGTATTTATCACTGCATGGGCGCGATATACAACAATCACGGCCGCTCAGGCCTGT
TACGATCGCATAATTTACTGCGACACCGATTCAATCCACCTTACCGGAACAGAGATCCCGGACGTTATTAAAGATATTGTGGACCCAAA
AAAGCTGGGCTACTGGGCCCACGAGTCCACCTTCAAGCGCGCCAAGTATCTGCGGCAAAAAACTTACATCCAGGATATATACATGAAGG
AGGTAGACGGTAAGCTTGTCGAAGGCTCACCGGATGACTATACCGATATCAAATTCTCAGTAAAGTGTGCTGGTATGACTGACAAGATA
AAGAAGGAAGTTACCTTCGAGAACTTCAAGGTAGGGTTCAGTAGAAAAATGAAACCCAAGCCAGTGCAAGTGCCTGGTGGAGTAGTACT
GGTGGACGATACATTCACGATCAAACCCAAGAAGAAGAGGAAAGTC 




