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Supplementary Table 1. Twin epegRNAs.

	epegRNA
	spacer
	 RTT
	PBS

	AAVS1_peg1
	GATGGAGCCAGAGAGGATCC
	ggccctgtgggaggaagagaagaggtcagaagctt
	TCCTCTCTGGCTC

	AAVS1_peg1B

	GATGGAGCCAGAGAGGATCC
	GTACACCACTGAGACCGCGGTGGTTGACCAGACAT
	TCCTCTCTGGCTC

	AAVS1_peg2
	GCAGCTCAGGTTCTGGGAGA
	TCTCGGCATGGACGAGCTGTACAAGGAATTCTGAG
	CCCAGAACCTGAG

	AAVS1_peg3
	GCAGCTCAGGTTCTGGGAGA
	CCGCGGTGGAGCTCCAATTCGCCCTATAGTGAGTC
	CCCAGAACCTGAG

	AAVS1-13nt_peg1
	GATGGAGCCAGAGAGGATCC
	AGGTCAGAAGCTT
	TCCTCTCTGGCTC

	AAVS1-13nt_peg2
	GCAGCTCAGGTTCTGGGAGA
	AAGGAATTCTGAG
	CCCAGAACCTGAG

	AAVS1-50nt_peg1
	GATGGAGCCAGAGAGGATCC
	TGCCAGATCTCTCGAGGCCCTGTGGGAGGAAGAGAAGAGGTCAGAAGCTT
	TCCTCTCTGGCTC

	AAVS1-50nt_peg2
	GCAGCTCAGGTTCTGGGAGA
	CGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGGAATTCTGAG
	CCCAGAACCTGAG

	AAVS1-29%GC_peg1B
	GATGGAGCCAGAGAGGATCC
	TTAAACTACTGAGACTGTAGTAATTGACTAGATAT
	TCCTCTCTGGCTC

	AAVS1-29%GC_peg2
	GCAGCTCAGGTTCTGGGAGA
	TCTAAGCATGTACTAGTGTAACAATTAATTCTGAG
	CCCAGAACCTGAG

	AAVS1-74%GC_peg1B
	GATGGAGCCAGAGAGGATCC
	GTGCACCACGGAGGCCGGCGTGGCTGCCGGGTACT
	TCCTCTCTGGCTC

	AAVS1-74%GC_peg2
	GCAGCTCAGGTTCTGGGAGA
	GCTCGCGCTGGACGAGCGGTGCACGCGCTCCTGAG
	CCCAGAACCTGAG

	TRAC_peg1
	gCAGCCTGGGTTGGGGCAAAGA
	GTACACCACTGAGACCGCGGTGGTTGACCAGACAT
	TGCCCCAAC

	TRAC_peg2
	GTCAGGGTTCTGGATATCTGT
	TCTCGGCATGGACGAGCTGTACAAGGAATTCTGAG
	GATATCCAGAACC

	TRAC_peg2B
	GTCAGGGTTCTGGATATCTGT
	CCGCGGTGGAGCTCCAATTCGCCCTATAGTGAGTC
	GATATCCAGAACC

	ACTB_peg1
	GCTATTCTCGCAGCTCACCA
	GTGAACAGCTCCTCGCCCTTGCTCACCATGGTGGC
	TGAGCTGCGAGAA

	ACTB_peg2
	gTGGAGGGGAAGACGGCCCGG
	TGCAAGGCCGGATTTGCAGGCGATGATGCTCCACG
	GGCCGTCTT

	ACTB_peg3
	gTGGAGGGGAAGACGGCCCGG
	TGTAAAGCTGGTTTTGCAGGTGATGACGCTCCTCG
	GGCCGTCTT

	PAINT3.0_flap
	gggcacgggcagcttgccgg
	TCCCCAGTGCTATCTGGGACATATTCCTCCGCCCA
	gcaagctgcccg

	PAINT3.0_SaCas9_gRNA
	GACATATTCCTCCGCCCAGAG
	N/A - sgRNA
	N/A - sgRNA



Supplementary Table 2. Primers used for PCR. 
2.1 Primers of genomic PCR for insertion detection

	Gene locus
	F (5'-3')
	 R (5'-3')

	AAVS1
	CTTGCCAGAACCTCTAAGGT
	CCAGGATCAGTGAAACGCAC

	TRAC 
	CACGAGCAGCTGGTTTCTAA
	ATCGGTGAATAGGCAGACAGAC



2.2 Primers for making dsDNA donors
	Donor
	F (5'-3')
	 R (5'-3')

	AAVS1 0.8k dsDNA peg1/peg2
	AAGCTTCTGACCTCTTCTCTTCCTCCCACAGGGCCTCGAGAGATCTGGCAGCGG
	CTCAGAATTCCTTGTACAGCTCGTCCATGCCGAGAGTGATCCCGGCGGCGGTC

	AAVS1 0.8k dsDNA peg1B/peg2
	ATGTCTGGTCAACCACCGCGGTCTCAGTGGTGTACaagcttctgacctcttctcttcc
	CTCAGAATTCCTTGTACAGCTCGTCCATGCCGAGAGTGATCCCGGCGGCGGTC

	AAVS1 0.8kb 29% GC
	ATaTCTaGTCAAttACtaCaGTCTCAGTaGTtTAaaagcttctgacctcttctcttcc
	ctcagaattaattgttacactagtacatgcttagagtgatcccggcggcggtc

	AAVS1 0.8kb 74% GC
	AgtaCccGgCAgCCACgcCGGcCTCcGTGGTGcACaagcttctgacctcttctcttcc
	ctcaggagcgcgtgcaccgctcgtccagcgcgagcgtgatcccggcggcggtc

	AAVS1 2.2k dsDNA
	ATGTCTGGTCAACCACCGCGGTCTCAGTGGTGTACaagcttctgacctcttctcttcc
	GACTCACTATAGGGCGAATTGGAGCTCCACCGCGGCCACTGAGCGTCAGACCC

	AAVS1 4k dsDNA
	ATGTCTGGTCAACCACCGCGGTCTCAGTGGTGTACaagcttctgacctcttctcttcc
	GACTCACTATAGGGCGAATTGGAGCTCCACCGCGGGGCTCTCTCTCTCTTGACGC

	AAVS1-0.8k-two-segments-junction
	GTCTTGTAGTTGCCGTCGTCCTTGAAGAAG
	CTTCTTCAAGGACGACGGCAACTACAAGAC

	AAVS1-0.8k-two-segments-junction-8bp-overlap
	gtagttgccgtcgtccttgaagaa
	gcaactacaagacccgcgc

	AAVS1-0.8k-two-segments-junction-16bp-overlap
	gtcttgtagttgccgtcgtcc
	acggcaactacaagacccgc

	AAVS1-0.8k-two-segments-junction-45bp-overlap
	tccaggagcgcaccatcttc
	tcttgtagttgccgtcgtccttgaagaag

	AAVS1-0.8k-two-segments-junction-61bp-overlap
	atgcccgaaggctacgtcca
	tcttgtagttgccgtcgtccttgaagaag

	AAVS1-0.8k-two-segments-junction-76bp-overlap
	ttcttcaagtccgccatgcc
	tcttgtagttgccgtcgtccttgaagaag

	AAVS1-0.8k-two-segments-junction-96bp-overlap
	accacatgaagcagcacgac
	tcttgtagttgccgtcgtccttgaagaag

	AAVS1-0.8k-two-segments-junction-10%GC-overlap
	ttattatagttataatagtaattgaataatatggtgcgctcctggac
	attattcaattactattataactataataaccgcgccgaggtgaagtt

	AAVS1-0.8k-two-segments-junction-30%GC-overlap
	gtattgtagttgtagtagtcattgaataagatggtgcgctcctggac
	cttattcaatgactactacaactacaatacccgcgccgaggtgaagtt

	AAVS1-0.8k-two-segments-junction-40%GC-overlap
	cttcttcaattacgacgtcaactacaagacccgcgccgaggtgaagtt
	gtcttgtagttgacgtcgtaattgaagaagatggtgcgctcctggac

	AAVS1-0.8k-two-segments-junction-60%GC-overlap
	cttctgcaaggacgacggcagctacacgacccgcgccgaggtgaagtt
	gtcgtgtagctgccgtcgtccttgcagaagatggtgcgctcctggac

	AAVS1-0.8k-two-segments-junction-70%GC-overlap
	gtcgtgtcggtgccgtcgtcctggcagacgatggtgcgctcctggac
	cgtctgccaggacgacggcaccgacacgacccgcgccgaggtgaagtt

	AAVS1-0.8k-two-segments-junction-90%GC-overlap
	gtcgcggcggtgccggcggcctggccggcgatggtgcgctcctggac
	cgccggccaggccgccggcaccgccgcgacccgcgccgaggtgaagtt

	AAVS1-AAT-1.9k
	aagcttctgacctcttctcttcctcccacagggccTGTAAGTAGCCTGACTAGCCTAG
	ctcagaattccttgtacagctcgtccatgccgagacctgcaggctacaggtcc

	AAVS1-AAT-1.9k-Three-segments-Junc1
	gcatctccctggggatcctcagccagggag
	ctccctggctgaggatccccagggagatgc

	AAVS1-AAT-1.9k-Three-segments-Junc2
	cagctggacagcttcttacagtgctggatg
	catccagcactgtaagaagctgtccagctg

	AAVS1-AAT-1.9k-Four-segments-Junc1
	caggtgtatcttatacacgtggcttttggc
	gccaaaagccacgtgtataagatacacctg

	AAVS1-AAT-1.9k-Four-segments-Junc2
	gcatctccctggggatcctcagccagggag
	ctccctggctgaggatccccagggagatgc

	AAVS1-AAT-1.9k-Four-segments-Junc3
	cagctggacagcttcttacagtgctggatg
	catccagcactgtaagaagctgtccagctg

	AAVS1-AAT-1.9k-Six-segments-Junc1
	caggtgtatcttatacacgtggcttttggc
	gccaaaagccacgtgtataagatacacctg

	AAVS1-AAT-1.9k-Six-segments-Junc2
	gcatctccctggggatcctcagccagggag
	ctccctggctgaggatccccagggagatgc

	AAVS1-AAT-1.9k-Six-segments-Junc3
	ctagcttcaggccctcgctgaggaacaggc
	gcctgttcctcagcgagggcctgaagctag

	AAVS1-AAT-1.9k-Six-segments-Junc4
	cagctggacagcttcttacagtgctggatg
	catccagcactgtaagaagctgtccagctg

	AAVS1-AAT-1.9k-Six-segments-Junc5
	accccggagaggtcagccccattgctgaag
	cttcagcaatggggctgacctctccggggt

	DMD
	ATGTCTGGTCAACCACCGCGGTCTCAGTGGTGTACagaattccgccaccatgcttt
	ctcagaattccttgtacagctcgtccatgccgagaggcaccggatcccattgtg

	TRAC 0.87k dsDNA
	ATGTCTGGTCAACCACCGCGGTCTCAGTGGTGTACaagcttctgacctcttctcttcc
	CTCAGAATTCCTTGTACAGCTCGTCCATGCCGAGAGTGATCCCGGCGGCGGTC

	TRAC 2.4k dsDNA
	ATGTCTGGTCAACCACCGCGGTCTCAGTGGTGTACgactacaaggatcatgacggagact
	GACTCACTATAGGGCGAATTGGAGCTCCACCGCGGcgcgttacttgtacagctcgtccat

	ACTB peg1 + peg2 dsDNA
	gccaccatggtgagcaagg
	CGTGGAGCATCATCGCCTGCAAATCCGGCCTTGCAcataggaccagggttttcctcg

	ACTB peg1 + peg3 dsDNA ROUND1
	gccaccatggtgagcaagg
	CCAGAACCATTATCCACTACTAATGCAGCTATGTCGTCGTCcataggaccagggttttcc

	ACTB peg1 + peg3 dsDNA ROUND2
	gccaccatggtgagcaagg
	CGAGGAGCGTCATCACCTGCAAAACCAGCTTTACACATTCCAGAACCATTATCCACTAC



2.3 Primers for making odsDNA donor
*denotes phosphorothioate (PS) linkage 
**primers are 5’ phosphorylated
	Donor
	F (5'-3')
	 R (5'-3')

	AAVS1 0.8k dsDNA
	ATGTCTGGTCAACCACCGCGGTCTCAGTGGTGTACa*a*g*c*t*tctgacctcttctcttcc
	ctcagaattccttgtacagctcgtccatgccgagag*t*g*a*t*cccggcggcggtc



2.4 Modified Halo-tag template synthesis: amplification of Halo-tag sequence using the following primers
F: /5Sp9/A*a*t*tggaagcaaatgacatc
R: /5Sp9/a*t*c*agcttcagttcattctt
/5Sp9/=triethylene glycol;   *= phosphorothioate bonds

Supplementary Table 3. Primers used for high throughput sequencing. 
	Junction
	F (5'-3')
	 R (5'-3')

	AAVS1-N
	AGACGTGTGCTCTTCCGATCTcgacaaccactacctgagca
	CTACACGACGCTCTTCCGATCTccaggatcagtgaaacgcac

	AAVS1-Mid
	AGACGTGTGCTCTTCCGATCT gctaccccgaccacatgaa
	CTACACGACGCTCTTCCGATCTtccttgaagtcgatgccctt

	AAVS-C
	AGACGTGTGCTCTTCCGATCT cttgccagaacctctaaggt
	CTACACGACGCTCTTCCGATCTaacttgtggccgtttacgt




Supplementary Table 4. Probes and Primers used for droplet digital PCR (ddPCR).
         4.1. Probes for ddPCR
             Insertion probes have 5’ FAM and 3’ BHQ1 modifcations
             Reference probes have 5’ HEX and 3’ BHQ1 modifications
	Probe
	 5'-3'

	PPP1R12C
	ref acaatcctaggaagcagggtcagcc

	AAVS1-0.8kb
	ins CACCACCCCGGTGAACAGCTC

	
AAVS1-AAT
	ins ccttattccaagcggcttcggcca

	
AAVS1-DMD
	ins tcctctacttcttcccaccaaagcat 

	
AAVS1-evoCAST

	Witte, I. et al. (2025)

	
TRAC-ref
	See Supplementary Note 3B

	
TRAC-ins
	ins acgacaaagacatccagatgacacagac

	
HEK3-Halo-ins
	ins actgagcacgAattggaagc













          4.2 Primers for ddPCR
	Primers
	 5'-3'

	
PPP1R12C-F1
	ggctgagagctttagaggcg

	
PPP1R12C-R1
	gacagtcccagttggtaggg

	
PPP1R12C-F2
	CCAGGTACCTCCTGAGCCAC

	
PPP1R12C-F2
	CCCCTACACCCCCATTTCAC

	
AAVS1-F-universal-PA
	cttgccagaacctctaaggt

	AAVS1-F-PAINT3.0
	ACTCCCTTTCTCTTTCTCCATCC

	
AAVS1-F-evoCAST

	Witte, I. et al. (2025)

	
AAVS1-R-0.8kb
	gctgaacttgtggccgttt

	AAVS1-R-AAT
	ttgccaaaagacggcaatatgg

	AAVS1-R-DMD
	gtgcatttacccattttgtgaatg

	
AAVS1-R-PAINT3.0
	gctgaacttgtggccgttt

	
AAVS1-R-evoCAST

	Witte, I. et al. (2025)

	TRAC-F-ins
	CATGAGACCGTGACTTGCCAG

	TRAC-R-ins
	ggtgactctgtctcccagag

	HEK3-Halo_F
	atgcatttgtaggcttgatg

	HEK3-Halo-R
	gccaaagacctactactctg


	


4.3 AAVS1-two-segments-optimization-overlaps (EDF. 7a). 

	GC%
	Overlap Sequence

	10
	attattcaattactattataactataataa

	30
	cttattcaatgactactacaactacaatac

	40
	cttcttcaattacgacgtcaactacaagac

	50
	cttcttcaaggacgacggcaactacaagac

	60
	cttctgcaaggacgacggcagctacacgac

	70
	cgtctgccaggacgacggcaccgacacgac

	90
	cgccggccaggccgccggcaccgccgcgac




	Overlap length (bp)
	GC%
	Overlap Sequence

	8
	50
	gcaactac

	16
	50
	acggcaactacaagac

	30
	50
	cttcttcaaggacgacggcaactacaagac

	45
	53
	tccaggagcgcaccatcttcttcaaggacgacggcaactacaaga

	61
	55
	atgcccgaaggctacgtccaggagcgcaccatcttcttcaaggacgacggcaactacaaga

	76
	55
	ttcttcaagtccgccatgcccgaaggctacgtccaggagcgcaccatcttcttcaaggacgacggcaactacaaga

	96
	53
	accacatgaagcagcacgacttcttcaagtccgccatgcccgaaggctacgtccaggagcgcaccatcttcttcaaggacgacggcaactacaaga






SUPPLEMENTARY NOTE1:

We observed that AAVS1_peg1 tends to generate more indels compared to AAVS1_peg1B, likely due to the GA-rich repetitive sequences present in the RTT region of peg1.


SUPPLEMENTARY NOTE2:
We designed a pair of pegRNAs targeting the HEK3 locus to direct 1-kb target deletion and concurrent insertion of two 20-bp flaps homologous to the ends of a linear double-stranded DNA donor carrying a 1.5-kb Halo-tag sequence (Extended Data Fig. 6b, left panel). Previous reports show that RNA::triethylene glycol (TEG) modified HDR repair template can improve Cas9-mediated HDR efficiency. Inspired by these findings, we designed a set of primers containing a TEG modification (labeled as 5Sp9) at its 5’ end and phosphorothioate bonds at the first three nucleotides. Amplification of the native DNA template using this primer set can incorporate TEG modification and bonds into the 5’ ends of the DNA template.  Encouragingly, in the presence of the chemically modified template, PE-Cas9 can program 4.71±0.923% desired large deletion and concurrent insertion (Extended Data Fig. 6b, right panel).  To benchmark it against the existing insertion methods, we include a Cas9-mediated NHEJ-based large insertion approach—HITI—as a reference. PE-Cas9 achieved significantly higher insertion efficiency compared to the Cas9-mediated HITI approach in HEK293T cells.
SUPPLEMENTARY NOTE3:
A. For ddPCR experiments using PPP1R12C as a reference locus, we designed two sets of primers, labeled above. The F2/R2 primers were used for as reference primers for cell-cycle experiments in K562 cells (Extended Data Fig. 4d) and validating PA in Huh7 and IMR-90 cell lines (Extended Data Fig. 6d,e). All other ddPCR experiments at this locus used PPP1R12C-F1 and PPP1R12C-R1 reference primers. 
B. For ddPCR experiments at TRAC locus, we used Bio-Rad’s ddPCR Copy Number Variation Determination Assay (catalog #: 10031243) as reference probe and primers.


SUPPLEMENTARY SEQUENCES. dsDNA/ssDNA donor sequences and plasmids template sequences

0.8k insertion at AAVS1 site with AAVS1_peg1B and AAVS1_peg2

FlapA
FlapB
Multi-donor overlap
AgtaCccGgCAgCCACgcCGGcCTCcGTGGTGcAC (74% GC)
ATaTCTaGTCAAttACtaCaGTCTCAGTaGTtTAa (29% GC)



ATGTCTGGTCAACCACCGCGGTCTCAGTGGTGTACaagcttctgacctcttctcttcctcccacagggcctcgagagatctggcagcggagagggcagaggaagtctgctaacatgcggtgacgtcgaggagaatcctggcccagtgagcaagggcgaggagctgttcaccggggtggtgcccatcctggtcgagctggacggcgacgtaaacggccacaagttcagcgtgtccggcgagggcgagggcgatgccacctacggcaagctgaccctgaagttcatctgcaccaccggcaagctgcccgtgccctggcccaccctcgtgaccaccctgacctacggcgtgcagtgcttcagccgctaccccgaccacatgaagcagcacgacttcttcaagtccgccatgcccgaaggctacgtccaggagcgcaccatcttcttcaaggacgacggcaactacaagacccgcgccgaggtgaagttcgagggcgacaccctggtgaaccgcatcgagctgaagggcatcgacttcaaggaggacggcaacatcctggggcacaagctggagtacaactacaacagccacaacgtctatatcatggccgacaagcagaagaacggcatcaaggtgaacttcaagatccgccacaacatcgaggacggcagcgtgcagctcgccgaccactaccagcagaacacccccatcggcgacggccccgtgctgctgcccgacaaccactacctgagcacccagtccgccctgagcaaagaccccaacgagaagcgcgatcacatggtcctgctggagttcgtgaccgccgccgggatcacTCTCGGCATGGACGAGCTGTACAAGGAATTCTGAG gctcgcgctggacgagcggtgcacgcgctcctgag (74% GC)
tctaagcatgtactagtgtaacaattaattctgag (29% GC)




2.2k insertion at AAVS1 site with AAVS1_peg1B and AAVS1_peg3

ATGTCTGGTCAACCACCGCGGTCTCAGTGGTGTACaagcttctgacctcttctcttcctcccacagggcctcgagagatctggcagcggagagggcagaggaagtctgctaacatgcggtgacgtcgaggagaatcctggcccagtgagcaagggcgaggagctgttcaccggggtggtgcccatcctggtcgagctggacggcgacgtaaacggccacaagttcagcgtgtccggcgagggcgagggcgatgccacctacggcaagctgaccctgaagttcatctgcaccaccggcaagctgcccgtgccctggcccaccctcgtgaccaccctgacctacggcgtgcagtgcttcagccgctaccccgaccacatgaagcagcacgacttcttcaagtccgccatgcccgaaggctacgtccaggagcgcaccatcttcttcaaggacgacggcaactacaagacccgcgccgaggtgaagttcgagggcgacaccctggtgaaccgcatcgagctgaagggcatcgacttcaaggaggacggcaacatcctggggcacaagctggagtacaactacaacagccacaacgtctatatcatggccgacaagcagaagaacggcatcaaggtgaacttcaagatccgccacaacatcgaggacggcagcgtgcagctcgccgaccactaccagcagaacacccccatcggcgacggccccgtgctgctgcccgacaaccactacctgagcacccagtccgccctgagcaaagaccccaacgagaagcgcgatcacatggtcctgctggagttcgtgaccgccgccgggatcactctcggcatggacgagctgtacaaggaattctgagcccagaacctgagctgcggaccgactcggtcccactttttcaagttgataacggactagccttattttaacttgctatttctagctctaaaacggatcctctctggctccatcggtgtttcgtcctttccacaagatatataaagccaagaaatcgaaatgtatcgtatatgcaaatatgaaggaatcatgggaaataggccctcggtgaagggggcggccgccaccgcggtggagctccagcttttgttccctttagtgagggttaattgcgcgcttggcgtaatcatggtcatagctgtttcctgtgtgaaattgttatccgctcacaattccacacaacatacgagccggaagcataaagtgtaaagcctggggtgcctaatgagtgagctaactcacattaattgcgttgcgctcactgcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcggggagaggcggtttgcgtattgggcgctcttccgcttcctcgctcactgactcgctgcgctcggtcgttcggctgcggcgagcggtatcagctcactcaaaggcggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggccgcgttgctggcgtttttccataggctccgcccccctgacgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggcgtttccccctggaagctccctcgtgcgctctcctgttccgaccctgccgcttaccggatacctgtccgcctttctcccttcgggaagcgtggcgctttctcatagctcacgctgtaggtatctcagttcggtgtaggtcgttcgctccaagctgggctgtgtgcacgaaccccccgttcagcccgaccgctgcgccttatccggtaactatcgtcttgagtccaacccggtaagacacgacttatcgccactggcagcagccactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcctaactacggctacactagaagaacagtatttggtatctgcgctctgctgaagccagttaccttcggaaaaagagttggtagctcttgatccggcaaacaaaccaccgctggtagcggtggtttttttgtttgcaagcagcagattacgcgcagaaaaaaaggatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggCCGCGGTGGAGCTCCAATTCGCCCTATAGTGAGTC

4k insertion at AAVS1 site with AAVS1_peg1B and AAVS1_peg3

ATGTCTGGTCAACCACCGCGGTCTCAGTGGTGTACaagcttctgacctcttctcttcctcccacagggcctcgagagatctggcagcggagagggcagaggaagtctgctaacatgcggtgacgtcgaggagaatcctggcccagtgagcaagggcgaggagctgttcaccggggtggtgcccatcctggtcgagctggacggcgacgtaaacggccacaagttcagcgtgtccggcgagggcgagggcgatgccacctacggcaagctgaccctgaagttcatctgcaccaccggcaagctgcccgtgccctggcccaccctcgtgaccaccctgacctacggcgtgcagtgcttcagccgctaccccgaccacatgaagcagcacgacttcttcaagtccgccatgcccgaaggctacgtccaggagcgcaccatcttcttcaaggacgacggcaactacaagacccgcgccgaggtgaagttcgagggcgacaccctggtgaaccgcatcgagctgaagggcatcgacttcaaggaggacggcaacatcctggggcacaagctggagtacaactacaacagccacaacgtctatatcatggccgacaagcagaagaacggcatcaaggtgaacttcaagatccgccacaacatcgaggacggcagcgtgcagctcgccgaccactaccagcagaacacccccatcggcgacggccccgtgctgctgcccgacaaccactacctgagcacccagtccgccctgagcaaagaccccaacgagaagcgcgatcacatggtcctgctggagttcgtgaccgccgccgggatcactctcggcatggacgagctgtacaaggaattctgagcccagaacctgagctgcggaccgactcggtcccactttttcaagttgataacggactagccttattttaacttgctatttctagctctaaaacggatcctctctggctccatcggtgtttcgtcctttccacaagatatataaagccaagaaatcgaaatgtatcgtatatgcaaatatgaaggaatcatgggaaataggccctcggtgaagggggcggccgccaccgcggtggagctccagcttttgttccctttagtgagggttaattgcgcgcttggcgtaatcatggtcatagctgtttcctgtgtgaaattgttatccgctcacaattccacacaacatacgagccggaagcataaagtgtaaagcctggggtgcctaatgagtgagctaactcacattaattgcgttgcgctcactgcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcggggagaggcggtttgcgtattgggcgctcttccgcttcctcgctcactgactcgctgcgctcggtcgttcggctgcggcgagcggtatcagctcactcaaaggcggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggccgcgttgctggcgtttttccataggctccgcccccctgacgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggcgtttccccctggaagctccctcgtgcgctctcctgttccgaccctgccgcttaccggatacctgtccgcctttctcccttcgggaagcgtggcgctttctcatagctcacgctgtaggtatctcagttcggtgtaggtcgttcgctccaagctgggctgtgtgcacgaaccccccgttcagcccgaccgctgcgccttatccggtaactatcgtcttgagtccaacccggtaagacacgacttatcgccactggcagcagccactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcctaactacggctacactagaagaacagtatttggtatctgcgctctgctgaagccagttaccttcggaaaaagagttggtagctcttgatccggcaaacaaaccaccgctggtagcggtggtttttttgtttgcaagcagcagattacgcgcagaaaaaaaggatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagttgcctgactccccgtcgtgtagataactacgatacgggagggcttaccatctggccccagtgctgcaatgataccgcgagacccacgctcaccggctccagatttatcagcaataaaccagccagccggaagggccgagcgcagaagtggtcctgcaactttatccgcctccatccagtctattaattgttgccgggaagctagagtaagtagttcgccagttaatagtttgcgcaacgttgttgccattgctacaggcatcgtggtgtcacgctcgtcgtttggtatggcttcattcagctccggttcccaacgatcaaggcgagttacatgatcccccatgttgtgcaaaaaagcggttagctccttcggtcctccgatcgttgtcagaagtaagttggccgcagtgttatcactcatggttatggcagcactgcataattctcttactgtcatgccatccgtaagatgcttttctgtgactggtgagtactcaaccaagtcattctgagaatagtgtatgcggcgaccgagttgctcttgcccggcgtcaatacgggataataccgcgccacatagcagaactttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatcttaccgctgttgagatccagttcgatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcaccagcgtttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggggttccgcgcacatttccccgaaaagtgccacctaaattgtaagcgttaatattttgttaaaattcgcgttaaatttttgttaaatcagctcattttttaaccaataggccgaaatcggcaaaatcccttataaatcaaaagaatagaccgagatagggttgagtgttgttccagtttggaacaagagtccactattaaagaacgtggactccaacgtcaaagggcgaaaaaccgtctatcagggcgatggcccactacgtgaaccatcaccctaatcaagttttttggggtcgaggtgccgtaaagcactaaatcggaaccctaaagggagcccccgatttagagcttgacggggaaagccggcgaacgtggcgagaaaggaagggaagaaagcgaaaggagcgggcgctagggcgctggcaagtgtagcggtcacgctgcgcgtaaccaccacacccgccgcgcttaatgcgccgctacagggcgcgtcccattcgccattcaggctgcgcaactgttgggaagggcgatcggtgcgggcctcttcgctattacgccagctggcgaaagggggatgtgctgcaaggcgattaagttgggtaacgccagggttttcccagtcacgacgttgtaaaacgacggccagtgagcgcgcgtaatacgactcactatagggcgaattgggtaccgggccccccctcgaggtcgacggtatcgataagcttgatgtcgaattcaaaaaaatttctagttggtttaacgcgtaactagatagaaccgcgtcaagagagagagagccccgcggtggagctccaattcgccctatagtgagtc

95 bp ssDNA insertion at AAVS1 site with AAVS1_peg1B and AAVS1_peg2

ATGTCTGGTCAACCACCGCGGTCTCAGTGGTGTACcgaTAGGGATAACAGGGTAATgccgtctcggcatggacgagctgtacaaggaattctgag

AAT 1.9k insertion at AAVS1 site with AAVS1_peg1 and AAVS1_peg2

AAGCTTCTGACCTCTTCTCTTCCTCCCACAGGGCCtgtaagtagcctgactagcctagctcgaggttaacgaattccgccccccccccctaacgttactggccgaagccgcttggaataaggccggtgtgcgtttgtctatatgttattttccaccatattgccgtcttttggcaatgtgagggcccggaaacctggccctgtcttcttgacgagcattcctaggggtctttcccctctcgccaaaggaatgcaaggtctgttgaatgtcgtgaaggaagcagttcctctggaagcttcttgaagacaaacaacgtctgtagcgaccctttgcaggcagcggaaccccccacctggcgacaggtgcctctgcggccaaaagccacgtgtataagatacacctgcaaaggcggcacaaccccagtgccacgttgtgagttggatagttgtggaaagagtcaaatggctctcctcaagcgtattcaacaaggggctgaaggatgcccagaaggtaccccattgtatgggatctgatctggggcctcggtgcacatgctttacatgtgtttagtcgaggttaaaaaacgtctaggccccccgaaccacggggacgtggttttcctttgaaaaacacgatgataatatggccacaaccatgccatcctccgtttcctggggcatcctcctgctggcaggcctgtgctgcctggtccctgtctccctggctgaggatccccagggagatgctgcccagaagacagatacatcccaccatgatcaggatcacccaaccttcaacaagatcacccccaacctggctgagttcgccttcagcctataccgccagctggcacaccagtccaacagcaccaatatcttcttctccccagtgagcatcgctacagcctttgcaatgctctccctggggaccaaggctgacactcacgatgaaatcctggagggcctgaatttcaacctcacggagattccggaggctcagatccatgaaggcttccaggaactcctccgtaccctcaaccagccagacagccagctccagctgaccaccggcaatggcctgttcctcagcgagggcctgaagctagtggataagtttttggaggatgttaaaaagttgtaccactcagaagccttcactgtcaacttcggggacaccgaagaggccaagaaacagatcaacgattacgtggagaagggtactcaagggaaaattgtggatttggtcaaggagcttgacagagacacagtttttgctctggtgaattacatcttctttaaaggcaaatgggagagaccctttgaagtcaaggacaccgaggaagaggacttccacgtggaccaggtgaccaccgtgaaggtgcctatgatgaagcgtttaggcatgtttaacatccagcactgtaagaagctgtccagctgggtgctgctgatgaaatacctgggcaatgccaccgccatcttcttcctgcctgatgaggggaaactacagcacctggaaaatgaactcacccacgatatcatcaccaagttcctggaaaatgaagacagaaggtctgccagcttacatttacccaaactgtccattactggaacctatgatctgaagagcgtcctgggtcaactgggcatcactaaggtcttcagcaatggggctgacctctccggggtcacagaggaggcacccctgaagctctccaaggccgtgcataaggctgtgctgaccatcgacgagaaagggactgaagctgctggggccatgtttttagaggccatacccatgtctatcccccccgaggtcaagttcaacaaaccctttgtcttcttaatgattgaacaaaataccaagtctcccctcttcatgggaaaagtggtgaatcccacccaaaaagagcagaagctgatcagcgaggaggacctgtagcctgcagggcTCTCGGCATGGACGAGCTGTACAAGGAATTCTGAG

AAVS1-0.8k-two-segments-1

AAGCTTCTGACCTCTTCTCTTCCTCCCACAGGGCCtcgagagatctggcagcggagagggcagaggaagtctgctaacatgcggtgacgtcgaggagaatcctggcccagtgagcaagggcgaggagctgttcaccggggtggtgcccatcctggtcgagctggacggcgacgtaaacggccacaagttcagcgtgtccggcgagggcgagggcgatgccacctacggcaagctgaccctgaagttcatctgcaccaccggcaagctgcccgtgccctggcccaccctcgtgaccaccctgacctacggcgtgcagtgcttcagccgctaccccgaccacatgaagcagcacgacttcttcaagtccgccatgcccgaaggctacgtccaggagcgcaccatCTTCTTCAAGGACGACGGCAACTACAAGAC

AAVS1-0.8k-two-segments-2

CTTCTTCAAGGACGACGGCAACTACAAGACccgcgccgaggtgaagttcgagggcgacaccctggtgaaccgcatcgagctgaagggcatcgacttcaaggaggacggcaacatcctggggcacaagctggagtacaactacaacagccacaacgtctatatcatggccgacaagcagaagaacggcatcaaggtgaacttcaagatccgccacaacatcgaggacggcagcgtgcagctcgccgaccactaccagcagaacacccccatcggcgacggccccgtgctgctgcccgacaaccactacctgagcacccagtccgccctgagcaaagaccccaacgagaagcgcgatcacatggtcctgctggagttcgtgaccgccgccgggatcacTCTCGGCATGGACGAGCTGTACAAGGAATTCTGAG



AAVS1-AAT-1.9k-Three-segments-1

AAGCTTCTGACCTCTTCTCTTCCTCCCACAGGGCCtgtaagtagcctgactagcctagctcgaggttaacgaattccgccccccccccctaacgttactggccgaagccgcttggaataaggccggtgtgcgtttgtctatatgttattttccaccatattgccgtcttttggcaatgtgagggcccggaaacctggccctgtcttcttgacgagcattcctaggggtctttcccctctcgccaaaggaatgcaaggtctgttgaatgtcgtgaaggaagcagttcctctggaagcttcttgaagacaaacaacgtctgtagcgaccctttgcaggcagcggaaccccccacctggcgacaggtgcctctgcggccaaaagccacgtgtataagatacacctgcaaaggcggcacaaccccagtgccacgttgtgagttggatagttgtggaaagagtcaaatggctctcctcaagcgtattcaacaaggggctgaaggatgcccagaaggtaccccattgtatgggatctgatctggggcctcggtgcacatgctttacatgtgtttagtcgaggttaaaaaacgtctaggccccccgaaccacggggacgtggttttcctttgaaaaacacgatgataatatggccacaaccatgccatcctccgtttcctggggcatcctcctgctggcaggcctgtgctgcctggtccctgtCTCCCTGGCTGAGGATCCCCAGGGAGATGC

AAVS1-AAT-1.9k-Three-segments-2

CTCCCTGGCTGAGGATCCCCAGGGAGATGCtgcccagaagacagatacatcccaccatgatcaggatcacccaaccttcaacaagatcacccccaacctggctgagttcgccttcagcctataccgccagctggcacaccagtccaacagcaccaatatcttcttctccccagtgagcatcgctacagcctttgcaatgctctccctggggaccaaggctgacactcacgatgaaatcctggagggcctgaatttcaacctcacggagattccggaggctcagatccatgaaggcttccaggaactcctccgtaccctcaaccagccagacagccagctccagctgaccaccggcaatggcctgttcctcagcgagggcctgaagctagtggataagtttttggaggatgttaaaaagttgtaccactcagaagccttcactgtcaacttcggggacaccgaagaggccaagaaacagatcaacgattacgtggagaagggtactcaagggaaaattgtggatttggtcaaggagcttgacagagacacagtttttgctctggtgaattacatcttctttaaaggcaaatgggagagaccctttgaagtcaaggacaccgaggaagaggacttccacgtggaccaggtgaccaccgtgaaggtgcctatgatgaagcgtttaggcatgtttaaCATCCAGCACTGTAAGAAGCTGTCCAGCTG

AAVS1-AAT-1.9k-Three-segments-3

CATCCAGCACTGTAAGAAGCTGTCCAGCTGggtgctgctgatgaaatacctgggcaatgccaccgccatcttcttcctgcctgatgaggggaaactacagcacctggaaaatgaactcacccacgatatcatcaccaagttcctggaaaatgaagacagaaggtctgccagcttacatttacccaaactgtccattactggaacctatgatctgaagagcgtcctgggtcaactgggcatcactaaggtcttcagcaatggggctgacctctccggggtcacagaggaggcacccctgaagctctccaaggccgtgcataaggctgtgctgaccatcgacgagaaagggactgaagctgctggggccatgtttttagaggccatacccatgtctatcccccccgaggtcaagttcaacaaaccctttgtcttcttaatgattgaacaaaataccaagtctcccctcttcatgggaaaagtggtgaatcccacccaaaaagagcagaagctgatcagcgaggaggacctgtagcctgcagggcTCTCGGCATGGACGAGCTGTACAAGGAATTCTGAG

AAVS1-AAT-1.9k-Four-segments-1

AAGCTTCTGACCTCTTCTCTTCCTCCCACAGGGCCtgtaagtagcctgactagcctagctcgaggttaacgaattccgccccccccccctaacgttactggccgaagccgcttggaataaggccggtgtgcgtttgtctatatgttattttccaccatattgccgtcttttggcaatgtgagggcccggaaacctggccctgtcttcttgacgagcattcctaggggtctttcccctctcgccaaaggaatgcaaggtctgttgaatgtcgtgaaggaagcagttcctctggaagcttcttgaagacaaacaacgtctgtagcgaccctttgcaggcagcggaaccccccacctggcgacaggtgcctctgcggccaaaagccacgtgtataagatacacctg

AAVS1-AAT-1.9k-Four-segments-2

GccaaaagccacgtgtataagatacacctgcaaaggcggcacaaccccagtgccacgttgtgagttggatagttgtggaaagagtcaaatggctctcctcaagcgtattcaacaaggggctgaaggatgcccagaaggtaccccattgtatgggatctgatctggggcctcggtgcacatgctttacatgtgtttagtcgaggttaaaaaacgtctaggccccccgaaccacggggacgtggttttcctttgaaaaacacgatgataatatggccacaaccatgccatcctccgtttcctggggcatcctcctgctggcaggcctgtgctgcctggtccctgtCTCCCTGGCTGAGGATCCCCAGGGAGATGC

AAVS1-AAT-1.9k-Four-segments-3

CTCCCTGGCTGAGGATCCCCAGGGAGATGCtgcccagaagacagatacatcccaccatgatcaggatcacccaaccttcaacaagatcacccccaacctggctgagttcgccttcagcctataccgccagctggcacaccagtccaacagcaccaatatcttcttctccccagtgagcatcgctacagcctttgcaatgctctccctggggaccaaggctgacactcacgatgaaatcctggagggcctgaatttcaacctcacggagattccggaggctcagatccatgaaggcttccaggaactcctccgtaccctcaaccagccagacagccagctccagctgaccaccggcaatggcctgttcctcagcgagggcctgaagctagtggataagtttttggaggatgttaaaaagttgtaccactcagaagccttcactgtcaacttcggggacaccgaagaggccaagaaacagatcaacgattacgtggagaagggtactcaagggaaaattgtggatttggtcaaggagcttgacagagacacagtttttgctctggtgaattacatcttctttaaaggcaaatgggagagaccctttgaagtcaaggacaccgaggaagaggacttccacgtggaccaggtgaccaccgtgaaggtgcctatgatgaagcgtttaggcatgtttaaCATCCAGCACTGTAAGAAGCTGTCCAGCTG

AAVS1-AAT-1.9k-Four-segments-4

CATCCAGCACTGTAAGAAGCTGTCCAGCTGggtgctgctgatgaaatacctgggcaatgccaccgccatcttcttcctgcctgatgaggggaaactacagcacctggaaaatgaactcacccacgatatcatcaccaagttcctggaaaatgaagacagaaggtctgccagcttacatttacccaaactgtccattactggaacctatgatctgaagagcgtcctgggtcaactgggcatcactaaggtcttcagcaatggggctgacctctccggggtcacagaggaggcacccctgaagctctccaaggccgtgcataaggctgtgctgaccatcgacgagaaagggactgaagctgctggggccatgtttttagaggccatacccatgtctatcccccccgaggtcaagttcaacaaaccctttgtcttcttaatgattgaacaaaataccaagtctcccctcttcatgggaaaagtggtgaatcccacccaaaaagagcagaagctgatcagcgaggaggacctgtagcctgcagggcTCTCGGCATGGACGAGCTGTACAAGGAATTCTGAG

AAVS1-AAT-1.9k-Six-segments-1

AAGCTTCTGACCTCTTCTCTTCCTCCCACAGGGCCtgtaagtagcctgactagcctagctcgaggttaacgaattccgccccccccccctaacgttactggccgaagccgcttggaataaggccggtgtgcgtttgtctatatgttattttccaccatattgccgtcttttggcaatgtgagggcccggaaacctggccctgtcttcttgacgagcattcctaggggtctttcccctctcgccaaaggaatgcaaggtctgttgaatgtcgtgaaggaagcagttcctctggaagcttcttgaagacaaacaacgtctgtagcgaccctttgcaggcagcggaaccccccacctggcgacaggtgcctctgcggccaaaagccacgtgtataagatacacctg


AAVS1-AAT-1.9k-Six-segments-2

GccaaaagccacgtgtataagatacacctgcaaaggcggcacaaccccagtgccacgttgtgagttggatagttgtggaaagagtcaaatggctctcctcaagcgtattcaacaaggggctgaaggatgcccagaaggtaccccattgtatgggatctgatctggggcctcggtgcacatgctttacatgtgtttagtcgaggttaaaaaacgtctaggccccccgaaccacggggacgtggttttcctttgaaaaacacgatgataatatggccacaaccatgccatcctccgtttcctggggcatcctcctgctggcaggcctgtgctgcctggtccctgtCTCCCTGGCTGAGGATCCCCAGGGAGATGC


AAVS1-AAT-1.9k-Six-segments-3

CTCCCTGGCTGAGGATCCCCAGGGAGATGCtgcccagaagacagatacatcccaccatgatcaggatcacccaaccttcaacaagatcacccccaacctggctgagttcgccttcagcctataccgccagctggcacaccagtccaacagcaccaatatcttcttctccccagtgagcatcgctacagcctttgcaatgctctccctggggaccaaggctgacactcacgatgaaatcctggagggcctgaatttcaacctcacggagattccggaggctcagatccatgaaggcttccaggaactcctccgtaccctcaaccagccagacagccagctccagctgaccaccggcaatggcctgttcctcagcgagggcctgaagctag

AAVS1-AAT-1.9k-Six-segments-4

gcctgttcctcagcgagggcctgaagctagtggataagtttttggaggatgttaaaaagttgtaccactcagaagccttcactgtcaacttcggggacaccgaagaggccaagaaacagatcaacgattacgtggagaagggtactcaagggaaaattgtggatttggtcaaggagcttgacagagacacagtttttgctctggtgaattacatcttctttaaaggcaaatgggagagaccctttgaagtcaaggacaccgaggaagaggacttccacgtggaccaggtgaccaccgtgaaggtgcctatgatgaagcgtttaggcatgtttaaCATCCAGCACTGTAAGAAGCTGTCCAGCTG

AAVS1-AAT-1.9k-Six-segments-5

CATCCAGCACTGTAAGAAGCTGTCCAGCTGggtgctgctgatgaaatacctgggcaatgccaccgccatcttcttcctgcctgatgaggggaaactacagcacctggaaaatgaactcacccacgatatcatcaccaagttcctggaaaatgaagacagaaggtctgccagcttacatttacccaaactgtccattactggaacctatgatctgaagagcgtcctgggtcaactgggcatcactaaggtcttcagcaatggggctgacctctccggggt

AAVS1-AAT-1.9k-Six-segments-6

cttcagcaatggggctgacctctccggggtcacagaggaggcacccctgaagctctccaaggccgtgcataaggctgtgctgaccatcgacgagaaagggactgaagctgctggggccatgtttttagaggccatacccatgtctatcccccccgaggtcaagttcaacaaaccctttgtcttcttaatgattgaacaaaataccaagtctcccctcttcatgggaaaagtggtgaatcccacccaaaaagagcagaagctgatcagcgaggaggacctgtagcctgcagggcTCTCGGCATGGACGAGCTGTACAAGGAATTCTGAG

TRAC-0.8k

ATGTCTGGTCAACCACCGCGGTCTCAGTGGTGTACaagcttctgacctcttctcttcctcccacagATggcctcgagagatctggcagcggagagggcagaggaagtctgctaacatgcggtgacgtcgaggagaatcctggcccagtgagcaagggcgaggagctgttcaccggggtggtgcccatcctggtcgagctggacggcgacgtaaacggccacaagttcagcgtgtccggcgagggcgagggcgatgccacctacggcaagctgaccctgaagttcatctgcaccaccggcaagctgcccgtgccctggcccaccctcgtgaccaccctgacctacggcgtgcagtgcttcagccgctaccccgaccacatgaagcagcacgacttcttcaagtccgccatgcccgaaggctacgtccaggagcgcaccatcttcttcaaggacgacggcaactacaagacccgcgccgaggtgaagttcgagggcgacaccctggtgaaccgcatcgagctgaagggcatcgacttcaaggaggacggcaacatcctggggcacaagctggagtacaactacaacagccacaacgtctatatcatggccgacaagcagaagaacggcatcaaggtgaacttcaagatccgccacaacatcgaggacggcagcgtgcagctcgccgaccactaccagcagaacacccccatcggcgacggccccgtgctgctgcccgacaaccactacctgagcacccagtccgccctgagcaaagaccccaacgagaagcgcgatcacatggtcctgctggagttcgtgaccgccgccgggatcacTCTCGGCATGGACGAGCTGTACAAGGAATTCTGAG

TRAC-2.4k

ATGTCTGGTCAACCACCGCGGTCTCAGTGGTGTACgactacaaggatcatgacggagactataaggatcacgatattgattacaaagatgacgacgacaaagacatccagatgacacagactacatcctccctgtctgcctctctgggagacagagtcaccatcagttgcagggcaagtcaggacatctctaagtatttgaattggtatcagcagaaaccagatggaactgttaaactcctgatctaccatacatcaagattacactcaggagtcccatcaaggttcagtggcagtgggtctggaacagattattctctcaccattagcaacctggagcaagaagatattgccacttacttttgccaacagggtaatacgcttccgtacacgttcggaggggggactaagttggaaataacaggctccacctctggatccggcaagcccggatctggcgagggatccaccaagggcgaggtgaaactgcaggagtcaggacctggcctggtggcgccctcacagagcctgtccgtcacatgcactgtctcaggggtctcattacccgactatggtgtaagctggattcgccagcctccacgaaagggtctggagtggctgggagtaatatggggtagtgaaaccacatactataattcagctctcaaatccagactgaccatcatcaaggacaactccaagagccaagttttcttaaaaatgaacagtctgcaaactgatgacacagccatttactactgtgccaaacattattactacggtggtagctatgctatggactactggggtcaaggaacctcagtcaccgtctcctcagcggccgcaggtaccaccacaacgcccgctcctcggccaccgacgccagcgccaactattgcgagtcagcctctcagtctgcgacctgaggcttgtcgaccagcagccggaggcgcagtgcacacgagggggctggacttcgcctgtgatagaagacctccttctaagcccttttgggtgctggtggtggttggtggagtcctggcttgctatagcttgctagtaacagtggcctttattattttctgggtgaggagtaagaggagcaggctcctgcacagtgactacatgaacatgactcccaggcggcccggacccacccgcaagcattaccagccctatgccccaccacgcgacttcgcagcctatcgctccgctagcctgagagtgaagttcagcaggagcgcagacgcccccgcgtaccagcagggccagaaccagctctataacgagctcaatctaggacgaagagaggagtacgatgttttggacaagagacgtggccgggaccctgagatggggggaaagccgcagagaaggaagaaccctcaggaaggcctgtacaatgaactgcagaaagataagatggcggaggcctacagtgagattgggatgaaaggcgagcgccggaggggcaaggggcacgatggcctttaccagggtctcagtacagccaccaaggacacctacgacgcccttcacatgcaggccctgccccctcgcgctagcgccacgaacttctctctgttaaagcaagcaggcgacgtggaagaaaaccccggtcccgtgagcaagggcgaggagctgttcaccggggtggtgcccatcctggtcgagctggacggcgacgtaaacggccacaagttcagcgtgtccggcgagggcgagggcgatgccacctacggcaagctgaccctgaagttcatctgcaccaccggcaagctgcccgtgccctggcccaccctcgtgaccaccctgacctacggcgtgcagtgcttcagccgctaccccgaccacatgaagcagcacgacttcttcaagtccgccatgcccgaaggctacgtccaggagcgcaccatcttcttcaaggacgacggcaactacaagacccgcgccgaggtgaagttcgagggcgacaccctggtgaaccgcatcgagctgaagggcatcgacttcaaggaggacggcaacatcctggggcacaagctggagtacaactacaacagccacaacgtctatatcatggccgacaagcagaagaacggcatcaaggtgaacttcaagatccgccacaacatcgaggacggcagcgtgcagctcgccgaccactaccagcagaacacccccatcggcgacggccccgtgctgctgcccgacaaccactacctgagcacccagtccgccctgagcaaagaccccaacgagaagcgcgatcacatggtcctgctggagttcgtgaccgccgccgggatcactctcggcatggacgagctgtacaagtaacgcgCCGCGGTGGAGCTCCAATTCGCCCTATAGTGAGTC

DMD-11.3k

ATGTCTGGTCAACCACCGCGGTCTCAGTGGTGTACagaattccgccaccatgctttggtgggaagaagtagaggactgttatgaaagagaagatgttcaaaagaaaacattcacaaaatgggtaaatgcacaattttctaagtttgggaagcagcatattgagaacctcttcagtgacctacaggatgggaggcgcctcctagacctcctcgaaggcctgacagggcaaaaactggtatgtatcaagcttacaagacagctttaaggagaccaatagaaactggggcatgtggagacagagaagactcttgggcctcgaggcttcattttttctttttctttttcagccaaaagaaaaaggatccacaagagttcatgccctgaacaatgtcaacaaggcactgcgggttttgcagaacaataatgttgatttagtgaatattggaagtactgacatcgtagatggaaatcataaactgactcttggtttgatttggaatataatcctccactggcaggtcaaaaatgtaatgaaaaatatcatggctggattgcaacaaaccaacagtgaaaagattctcctgagctgggtccgacaatcaactcgtaattatccacaggttaatgtaatcaacttcaccaccagctggtctgatggcctggctttgaatgctctcatccatagtcataggccagacctatttgactggaatagtgtggtttgccagcagtcagccacacaacgactggaacatgcattcaacatcgccagatatcaattaggcatagagaaactactcgatcctgaagatgttgataccacctatccagataagaagtccatcttaatgtacatcacatcactcttccaagttttgcctcaacaagtgagcatcgaagccatccaggaagtggaaatgttgccaaggccacctaaagtgactaaagaagaacattttcagttacatcatcaaatgcactattctcaacagatcacggtcagtctagcacagggatatgagagaacttcttcccctaagcctcgattcaagagctatgcctacacacaggctgcttatgtcaccacctctgaccctacacggagcccatttccttcacagcatttggaagctcctgaagacaagtcatttggcagttcattgatggagagtgaagtaaacctggaccgttatcaaacagctttagaagaagtattatcgtggcttctttctgctgaggacacattgcaagcacaaggagagatttctaatgatgtggaagtggtgaaagaccagtttcatactcatgaggggtacatgatggatttgacagcccatcagggccgggttggtaatattctacaattgggaagtaagctgattggaacaggaaaattatcagaagatgaagaaactgaagtacaagagcagatgaatctcctaaattcaagatgggaatgcctcagggtagctagcatggaaaaacaaagcaatttacatagagttttaatggatctccagaatcagaaactgaaagagttgaatgactggctaacaaaaacagaagaaagaacaaggaaaatggaggaagagcctcttggacctgatcttgaagacctaaaacgccaagtacaacaacataaggtgcttcaagaagatctagaacaagaacaagtcagggtcaattctctcactcacatggtggtggtagttgatgaatctagtggagatcacgcaactgctgctttggaagaacaacttaaggtattgggagatcgatgggcaaacatctgtagatggacagaagaccgctgggttcttttacaagacatccttctcaaatggcaacgtcttactgaagaacagtgcctttttagtgcatggctttcagaaaaagaagatgcagtgaacaagattcacacaactggctttaaagatcaaaatgaaatgttatcaagtcttcaaaaactggccgttttaaaagcggatctagaaaagaaaaagcaatccatgggcaaactgtattcactcaaacaagatcttctttcaacactgaagaataagtcagtgacccagaagacggaagcatggctggataactttgcccggtgttgggataatttagtccaaaaacttgaaaagagtacagcacagatttcacaggctgtcaccaccactcagccatcactaacacagacaactgtaatggaaacagtaactacggtgaccacaagggaacagatcctggtaaagcatgctcaagaggaacttccaccaccacctccccaaaagaagaggcagattactgtggattctgaaattaggaaaaggttggatgttgatataactgaacttcacagctggattactcgctcagaagctgtgttgcagagtcctgaatttgcaatctttcggaaggaaggcaacttctcagacttaaaagaaaaagtcaatgccatagagcgagaaaaagctgagaagttcagaaaactgcaagatgccagcagatcagctcaggccctggtggaacagatggtgaatgagggtgttaatgcagatagcatcaaacaagcctcagaacaactgaacagccggtggatcgaattctgccagttgctaagtgagagacttaactggctggagtatcagaacaacatcatcgctttctataatcagctacaacaattggagcagatgacaactactgctgaaaactggttgaaaatccaacccaccaccccatcagagccaacagcaattaaaagtcagttaaaaatttgtaaggatgaagtcaaccggctatcaggtcttcaacctcaaattgaacgattaaaaattcaaagcatagccctgaaagagaaaggacaaggacccatgttcctggatgcagactttgtggcctttacaaatcattttaagcaagtcttttctgatgtgcaggccagagagaaagagctacagacaatttttgacactttgccaccaatgcgctatcaggagaccatgagtgccatcaggacatgggtccagcagtcagaaaccaaactctccatacctcaacttagtgtcaccgactatgaaatcatggagcagagactcggggaattgcaggctttacaaagttctctgcaagagcaacaaagtggcctatactatctcagcaccactgtgaaagagatgtcgaagaaagcgccctctgaaattagccggaaatatcaatcagaatttgaagaaattgagggacgctggaagaagctctcctcccagctggttgagcattgtcaaaagctagaggagcaaatgaataaactccgaaaaattcagaatcacatacaaaccctgaagaaatggatggctgaagttgatgtttttctgaaggaggaatggcctgcccttggggattcagaaattctaaaaaagcagctgaaacagtgcagacttttagtcagtgatattcagacaattcagcccagtctaaacagtgtcaatgaaggtgggcagaagataaagaatgaagcagagccagagtttgcttcgagacttgagacagaactcaaagaacttaacactcagtgggatcacatgtgccaacaggtctatgccagaaaggaggccttgaagggaggtttggagaaaactgtaagcctccagaaagatctatcagagatgcacgaatggatgacacaagctgaagaagagtatcttgagagagattttgaatataaaactccagatgaattacagaaagcagttgaagagatgaagagagctaaagaagaggcccaacaaaaagaagcgaaagtgaaactccttactgagtctgtaaatagtgtcatagctcaagctccacctgtagcacaagaggccttaaaaaaggaacttgaaactctaaccaccaactaccagtggctctgcactaggctgaatgggaaatgcaagactttggaagaagtttgggcatgttggcatgagttattgtcatacttggagaaagcaaacaagtggctaaatgaagtagaatttaaacttaaaaccactgaaaacattcctggcggagctgaggaaatctctgaggtgctagattcacttgaaaatttgatgcgacattcagaggataacccaaatcagattcgcatattggcacagaccctaacagatggcggagtcatggatgagctaatcaatgaggaacttgagacatttaattctcgttggagggaactacatgaagaggctgtaaggaggcaaaagttgcttgaacagagcatccagtctgcccaggagactgaaaaatccttacacttaatccaggagtccctcacattcattgacaagcagttggcagcttatattgcagacaaggtggacgcagctcaaatgcctcaggaagcccagaaaatccaatctgatttgacaagtcatgagatcagtttagaagaaatgaagaaacataatcaggggaaggaggctgcccaaagagtcctgtctcagattgatgttgcacagaaaaaattacaagatgtctccatgaagtttcgattattccagaaaccagccaattttgagcagcgtctacaagaaagtaagatgattttagatgaagtgaagatgcacttgcctgcattggaaacaaagagtgtggaacaggaagtagtacagtcacagctaaatcattgtgtgaacttgtataaaagtctgagtgaagtgaagtctgaagtggaaatggtgataaagactggacgtcagattgtacagaaaaagcagacggaaaatcccaaagaacttgatgaaagagtaacagctttgaaattgcattataatgagctgggagcaaaggtaacagaaagaaagcaacagttggagaaatgcttgaaattgtcccgtaagatgcgaaaggaaatgaatgtcttgacagaatggctggcagctacagatatggaattgacaaagagatcagcagttgaaggaatgcctagtaatttggattctgaagttgcctggggaaaggctactcaaaaagagattgagaaacagaaggtgcacctgaagagtatcacagaggtaggagaggccttgaaaacagttttgggcaagaaggagacgttggtggaagataaactcagtcttctgaatagtaattggatagctgtcacctcccgagcagaagagtggttaaatcttttgttggaataccagaaacacatggaaacttttgaccagaatgtggaccacatcacaaagtggatcattcaggctgacacacttttggatgaatcagagaaaaagaaaccccagcaaaaagaagacgtgcttaagcgtttaaaggcagaactgaatgacatacgcccaaaggtggactctacacgtgaccaagcagcaaacttgatggcaaaccacggtgaccactgcaggaaattagtagagccccaaatctcagagctcaaccatcgatttgcagccatttcacacagaattaagactggaaaggcctccattcctttgaaggaattggagcagtttaactcagatatacaaaaattgcttgaaccactggaggctgaaattcagcagggggtgaatctgaaagaggaagacttcaataaagatatgaatgaagacaatgagggtactgtaaaagaattgttgcaaagaggagacaacttacaacaaagaatcacagatgagagaaagcgagaggaaataaagataaaacagcagctgttacagacaaaacataatgctctcaaggatttgaggtctcaaagaagaaaaaaggctctagaaatttctcatcagtggtatcagtacaagaggcaggctgatgatctcctgaaatgcttggatgacattgaaaaaaaattagccagcctacctgagcccagagatgaaaggaaaataaaggaaattgatcgggaattgcagaagaagaaagaggagctgaatgcagtgcgtaggcaagctgagggcttgtctgaggatggggccgcaatggcagtggagccaactcagatccagctcagcaagcgctggcgggaaattgagagcaaatttgctcagtttcgaagactcaactttgcacaaattcacactgtccgtgaagaaacgatgatggtgatgactgaagacatgcctttggaaatttcttatgtgccttctacttatttgactgaaatcactcatgtctcacaagccctattagaagtggaacaacttctcaatgctcctgacctctgtgctaaggactttgaagatctctttaagcaagaggagtctctgaagaatataaaagatagtctacaacaaagctcaggtcggattgacattattcatagcaagaagacagcagcattgcaaagtgcaacgcctgtggaaagggtgaagctacaggaagctctctcccagcttgatttccaatgggaaaaagttaacaaaatgtacaaggaccgacaagggcgatttgacagatctgttgagaaatggcggcgttttcattatgatataaagatatttaatcagtggctaacagaagctgaacagtttctcagaaagacacaaattcctgagaattgggaacatgctaaatacaaatggtatcttaaggaactccaggatggcattgggcagcggcaaactgttgtcagaacattgaatgcaactggggaagaaataattcagcaatcctcaaaaacagatgccagtattctacaggaaaaattgggaagcctgaatctgcggtggcaggaggtctgcaaacagctgtcagacagaaaaaagaggctagaagaacaaaagaatatcttgtcagaatttcaaagagatttaaatgaatttgttttatggttggaggaagcagataacattgctagtatcccacttgaacctggaaaagagcagcaactaaaagaaaagcttgagcaagtcaagttactggtggaagagttgcccctgcgccagggccgaattctcaaacaattaaatgaaactggaggacccgtgcttgtaagtgctcccataagcccagaagagcaagataaacttgaaaataagctcaagcagacaaatctccagtggataaaggtttccagagctttacctgagaaacaaggagaaattgaagctcaaataaaagaccttgggcagcttgaaaaaaagcttgaagaccttgaagagcagttaaatcatctgctgctgtggttatctcctattaggaatcagttggaaatttataaccaaccaaaccaagaaggaccatttgacgttaaggaaactgaaatagcagttcaagctaaacaaccggatgtggaagagattttgtctaaagggcagcatttgtacaaggaaaaaccagccactcagccagtgaagaggaagttagaagatctgagctctgagtggaaggcggtaaaccgtttacttcaagagctgagggcaaagcagcctgacctagctcctggactgaccactattggagcctctcctactcagactgttactctggtgacacaacctgtggttactaaggaaactgccatctccaaactagaaatgccatcttccttgatgttggaggtacctgctctggcagatttcaaccgggcttggacagaacttaccgactggctttctctgcttgatcaagttataaaatcacagagggtgatggtgggtgaccttgaggatatcaacgagatgatcatcaagcagaaggcgacaatgcaggatttggaacagaggcgtccccagttggaagaactcattaccgctgcccaaaatttgaaaaacaagaccagcaatcaagaggctagaacaatcattacggatcgaattgaaagaattcagaatcagtgggatgaagtacaagaacaccttcagaaccggaggcaacagttgaatgaaatgttaaaggattcaacacaatggctggaagctaaggaagaagctgagcaggtcttaggacaggccagagccaagcttgagtcatggaaggagggtccctatacagtagatgcaatccaaaagaaaatcacagaaaccaagcagttggccaaagacctccgccagtggcagacaaatgtagatgtggcaaatgacttggccctgaaacttctccgggattattctgcagatgataccagaaaagtccacatgataacagagaatatcaatgcctcttggagaagcattcataaaagggtgagtgagcgagaggctgctttggaagaaactcatagattactgcaacagttccccctggacctggaaaagtttcttgcctggcttacagaagctgaaacaactgccaatgtcctacaggatgctacccgtaaggaaaggctcctagaagactccaagggagtaaaagagctgatgaaacaatggcaagacctccaaggtgaaattgaagctcacacagatgtttatcacaacctgggtgaaaacagccaaaaaatcctgagatccctggaaggttccgatgatgcagtcctgttacaaagacgtttggataacatgaacttcaagtggagtgaacttcggaaaaagtctctcaacattaggtcccatttggaagccagttctgaccagtggaagcgtctgcacctttctctgcaggaacttctggtgtggctacagctgaaagatgatgaattaagccggcaggcacctattggaggcgactttccagcagttcagaagcagaacgatgtacatagggccttcaagagggaattgaaaactaaagaacctgtaatcatgagtattcttgagactgtacgaatatttctgacagagcagcctttggaaggactagagaaaccctaccaggagcccagagagctgcctcctgaggagagagcccagaatgtcactcggcttctacgaaagcaggctgaggaggtcaatactgagtgggaaaaattgaacctgcactccgctgactggcagagaaaaatagatgagacccttgaaagactccaggaacttcaagaggccacggatgagctggacctcaagctgcgccaagctgaggtgatcaagggatcctggcagcccgtgggcgatctcctcattgactctctccaagatcacctcgagaaagtcaaggcacttcgaggagaaattgcgcctctgaaagagaacgtgagccacgtcaatgaccttgctcgccagcttaccactttgggcattcagctctcaccgtataacctcagcactctggaagacctgaacaccagatggaagcttctgcaggtggccgtcgaggaccgagtcaggcagctgcatgaagcccacagggactttggtccagcatctcagcactttctttccacgtctgtccagggtccctgggagagagccatctcgccaaacaaagtgccctactatatcaaccacgagactcaaacaacttgctgggaccatcccaaaatgacagagctctaccagtctttagctgacctgaataatgtcagattctcagcttataggactgccatgaaactccgaagactgcagaaggccctttgcttggatctcttgagcctgtcagctgcatgtgatgccttggaccagcacaacctcaagcaaaatgaccagcccatggatatcctgcagattattaattgtttgaccactatttatgaccgcctggagcaagagcacaacaatttggtcaacgtccctctctgcgtggatatgtgtctgaactggctgctgaatgtttatgatacgggacgaacagggaggatccgtgtcctgtcttttaaaactggcatcatttccctgtgtaaagcacatttggaagacaagtacagataccttttcaagcaagtggcaagttcaacaggattttgtgaccagcgcaggctgggcctccttctgcatgattctatccaaattccaagacagttgggtgaagttgcatcctttgggggcagtaacattgagccaagtgtccggagctgcttccaatttgctaataataagccagagatcgaagcggccctcttcctagactggatgagactggaaccccagtccatggtgtggctgcccgtcctgcacagagtggctgctgcagaaactgccaagcatcaggccaaatgtaacatctgcaaagagtgtccaatcattggattcaggtacaggagtctaaagcactttaattatgacatctgccaaagctgctttttttctggtcgagttgcaaaaggccataaaatgcactatcccatggtggaatattgcactccgactacatcaggagaagatgttcgagactttgccaaggtactaaaaaacaaatttcgaaccaaaaggtattttgcgaagcatccccgaatgggctacctgccagtgcagactgtcttagagggggacaacatggaaactcccgttactctgatcaacttctggccagtagattctgcgcctgcctcgtcccctcagctttcacacgatgatactcattcacgcattgaacattatgctagcaggctagcagaaatggaaaacagcaatggatcttatctaaatgatagcatctctcctaatgagagcatagatgatgaacatttgttaatccagcattactgccaaagtttgaaccaggactcccccctgagccagcctcgtagtcctgcccagatcttgatttccttagagagtgaggaaagaggggagctagagagaatcctagcagatcttgaggaagaaaacaggaatctgcaagcagaatatgaccgtctaaagcagcagcacgaacataaaggcctgtccccactgccgtcccctcctgaaatgatgcccacctctccccagagtccccgggatgctgagctcattgctgaggccaagctactgcgtcaacacaaaggccgcctggaagccaggatgcaaatcctggaagaccacaataaacagctggagtcacagttacacaggctaaggcagctgctggagcaaccccaggcagaggccaaagtgaatggcacaacggtgtcctctccttctacctctctacagaggtccgacagcagtcagcctatgctgctccgagtggttggcagtcaaacttcggactccatgggtaagtagagggctgggctgggctgtggggggtgtggggtgcgggactgggcagtctgggagtccctctcaccacttttcttacctttctaggtgaggaagatcttctcagtcctccccaggacacaagcacagggttagaggaggtgatggagcaactcaacaactccttccctagttcaagaggaagaaatacccctggaaagccaatgagagaggacacaatgggatccggtgccTCTCGGCATGGACGAGCTGTACAAGGAATTCTGAG

ACTB GFP insertion with ACTB_peg1 and ACTB_peg2

GCCACCATGGTGAGCAAGGGCGAGGAGCTGTTCACcggggtggtgcccatcctggtcgagctggacggcgacgtaaacggccacaagttcagcgtgtccggcgagggcgagggcgatgccacctacggcaagctgaccctgaagttcatctgcaccaccggcaagctgcccgtgccctggcccaccctcgtgaccaccctgacctacggcgtgcagtgcttcagccgctaccccgaccacatgaagcagcacgacttcttcaagtccgccatgcccgaaggctacgtccaggagcgcaccatcttcttcaaggacgacggcaactacaagacccgcgccgaggtgaagttcgagggcgacaccctggtgaaccgcatcgagctgaagggcatcgacttcaaggaggacggcaacatcctggggcacaagctggagtacaactacaacagccacaacgtctatatcatggccgacaagcagaagaacggcatcaaggtgaacttcaagatccgccacaacatcgaggacggcagcgtgcagctcgccgaccactaccagcagaacacccccatcggcgacggccccgtgctgctgcccgacaaccactacctgagcacccagtccgccctgagcaaagaccccaacgagaagcgcgatcacatggtcctgctggagttcgtgaccgccgccgggatcactctcggcatggacgagctgtacaagggatctggtgccacgaatttctcgctactcaagcaggccggtgatgtcgaggaaaaccctggtcctatgTGCAAGGCCGGATTTGCAGGCGATGATGCTCCACG

ACTB GFP insertion with ACTB_peg1 and ACTB_peg3

GCCACCATGGTGAGCAAGGGCGAGGAGCTGTTCACcggggtggtgcccatcctggtcgagctggacggcgacgtaaacggccacaagttcagcgtgtccggcgagggcgagggcgatgccacctacggcaagctgaccctgaagttcatctgcaccaccggcaagctgcccgtgccctggcccaccctcgtgaccaccctgacctacggcgtgcagtgcttcagccgctaccccgaccacatgaagcagcacgacttcttcaagtccgccatgcccgaaggctacgtccaggagcgcaccatcttcttcaaggacgacggcaactacaagacccgcgccgaggtgaagttcgagggcgacaccctggtgaaccgcatcgagctgaagggcatcgacttcaaggaggacggcaacatcctggggcacaagctggagtacaactacaacagccacaacgtctatatcatggccgacaagcagaagaacggcatcaaggtgaacttcaagatccgccacaacatcgaggacggcagcgtgcagctcgccgaccactaccagcagaacacccccatcggcgacggccccgtgctgctgcccgacaaccactacctgagcacccagtccgccctgagcaaagaccccaacgagaagcgcgatcacatggtcctgctggagttcgtgaccgccgccgggatcactctcggcatggacgagctgtacaagggatctggtgccacgaatttctcgctactcaagcaggccggtgatgtcgaggaaaaccctggtcctatggacgacgacatagctgcattagtagtggataatggttctggaatgTGTAAAGCTGGTTTTGCAGGTGATGACGCTCCTCG

PAINT3.0 insertion at AAVS1

Short homology flap
Long homology arm

TCCCCAGTGCTATCTGGGACATATTCCTCCGCCCAgcaagctgcccgtgccctcgagagATGTCTGGTCAACCACCGCGGTCTCAGTGGTGTACatctggcagcggagagggcagaggaagtctgctaacatgcggtgacgtcgaggagaatcctggcccagtgagcaagggcgaggagctgttcaccggggtggtgcccatcctggtcgagctggacggcgacgtaaacggccacaagttcagcgtgtccggcgagggcgagggcgatgccacctacggcaagctgaccctgaagttcatctgcaccacccaccctcgtgaccaccctgacctacggcgtgcagtgcttcagccgctaccccgaccacatgaagcagcacgacttcttcaagtccgccatgcccgaaggctacgtccaggagcgcaccatcttcttcaaggacgacggcaactacaagacccgcgccgaggtgaagttcgagggcgacaccctggtgaaccgcatcgagctgaagggcatcgacttcaaggaggacggcaacatcctggggcacaagctggagtacaactacaacagccacaacgtctatatcatggccgacaagcagaagaacggcatcaaggtgaacttcaagatccgccacaacatcgaggacggcagcgtgcagctcgccgaccactaccagcagaacacccccatcggcgacggccccgtgctgctgcccgacaaccactacctgagcacccagtccgccctgagcaaagaccccaacgagaagcgcgatcacatggtcctgctggagttcgtgaccgccgccgggatcacTCTCGGCATGGACGAGCTGTACAAGGAATTCTGAGGAGCAGGGTCCCGCTTCCCTAAGGCCCTGCTCTGGGCTTCTGGGTTTGAGTCCTTGGCAAGCCCAGGAGAGGCGCTCAGGCTTCCCTGTCCCCCTTCCTCGTCCACCATCTCATGCCCCTGGCTCTCCTGCCCCTTCCCTACAGGGGTTCCTGGCTCTGCTCTTCAGACTGAGCCCCGTTCCCCTGCATCCCCGTTCCCCTGCATCCCCCTTCCCCTGCATCCCCCAGAGGCCCCAGGCCACCTACTTGGCCTGGACCCCACGAGAGGCCACCCCAGCCCTGTCTACCAGGCTGCCTTTTGGGTGGATTCTCCTCCAACTGTGGGGTGACTGCTTGGCAAACTCACTCTTCGGGGTATCCCAGGAGGCCTGGAGCATTGGGGTGGGCTGGGGTTCAGAGAGGAGGGATTCCCTTCTCAGGTTACGTGGCCAAGAAGCAGGGGAGCTGGGTTTGGGTCAGGTCTGGGTGTGGGGTGACCAGCTTATGCTGTTTGCCCAGGACAGCCTAGTTTTAGCACTGAAACCCTCAGTCCTAGGAAAACAGGGATGGTTGGTCACTGTCTCTGGGTGACTCTTGATTCCCGGCCAGTTTCTCCACCTGGGGCTGTGTTTCTCGTCCTGCATCCTTCTCCAGGCAGGTCCCCAAGCATCGCCCCCCTGCTGTGGCTGTTCCCAAGTTCTTAGGGTACCCCACGTGGGTTTATCAACCACTTGGTGAGGCTGGTACCCTGCCCCCATTCCTGCACCCCAATTGCCTTAGTGGCTAGGGGGTTGGGGGCTAGAGTAGGAGGGGCTGGAGCC


Plasmid template sequences for 0.8/2.2/4k insertions at AAVS1

AAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTTCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCGGAAGAGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATTACGCCAAGCGCGCAATTAACCCTCACTAAAGGGAACAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCCCCCTTCACCGAGGGCCTATTTCCGAATTAATTTGACTGTAAACACAAAGATATGGAAAGGACGAAACACCGATGGAGCCAGAGAGGATCCGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGGACCGAGTCGGTCCGCAGCTCAGGTTCTGGGCTCAGAATTCCTTGTACAGCTCGTCCATGCCGAGAGTGATCCCGGCGGCGGTCACGAACTCCAGCAGGACCATGTGATCGCGCTTCTCGTTGGGGTCTTTGCTCAGGGCGGACTGGGTGCTCAGGTAGTGGTTGTCGGGCAGCAGCACGGGGCCGTCGCCGATGGGGGTGTTCTGCTGGTAGTGGTCGGCGAGCTGCACGCTGCCGTCCTCGATGTTGTGGCGGATCTTGAAGTTCACCTTGATGCCGTTCTTCTGCTTGTCGGCCATGATATAGACGTTGTGGCTGTTGTAGTTGTACTCCAGCTTGTGCCCCAGGATGTTGCCGTCCTCCTTGAAGTCGATGCCCTTCAGCTCGATGCGGTTCACCAGGGTGTCGCCCTCGAACTTCACCTCGGCGCGGGTCTTGTAGTTGCCGTCGTCCTTGAAGAAGATGGTGCGCTCCTGGACGTAGCCTTCGGGCATGGCGGACTTGAAGAAGTCGTGCTGCTTCATGTGGTCGGGGTAGCGGCTGAAGCACTGCACGCCGTAGGTCAGGGTGGTCACGAGGGTGGGCCAGGGCACGGGCAGCTTGCCGGTGGTGCAGATGAACTTCAGGGTCAGCTTGCCGTAGGTGGCATCGCCCTCGCCCTCGCCGGACACGCTGAACTTGTGGCCGTTTACGTCGCCGTCCAGCTCGACCAGGATGGGCACCACCCCGGTGAACAGCTCCTCGCCCTTGCTCACTGGGCCAGGATTCTCCTCGACGTCACCGCATGTTAGCAGACTTCCTCTGCCCTCTCCGCTGCCAGATCTCTCGAGGCCCTGTGGGAGGAAGAGAAGAGGTCAGAAGCTTTCCTCTCTGGCTCTCTCTCTCTTGACGCGGTTCTATCTAGTTACGCGTTAAACCAACTAGAAATTTTTTTGAATTCGACATCAAGCTTATCGATACCGTCGACCTCGAGGGGGGGCCCGGTACCCAATTCGCCCTATAGTGAGTCGTATTACGCGCGCTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGGACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAATATTAACGCTTACAATTTAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAAC

gBlock template sequence for ACTB insertions with ACTB_peg1 + ACTB_peg2 and ACTB+peg1 + ACTB_peg3

GCCACCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGACCTACGGCGTGCAGTGCTTCAGCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATATCATGGCCGACAAGCAGAAGAACGGCATCAAGGTGAACTTCAAGATCCGCCACAACATCGAGGACGGCAGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCACCCAGTCCGCCCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGGGATCTGGTGCCACGAATTTCTCGCTACTCAAGCAGGCCGGTGATGTCGAGGAAAACCCTGGTCCTATGGATGATGATATCGCCGCGCTCGTCGTCGACAACGGCTCCGGCATGTGCAAGGCCGGATTTGCAGGCGATGATGCTCCACG

Overlapping ssDNA donors used for 95bp insertion at AAVS1

ssDNA1: 5’ cggcATTACCCTGTTATCCCTAtcgGTACACCACTGAGACCGCGGTGGTTGACCAGACAT 3’
ssDNA2: 5’ cgaTAGGGATAACAGGGTAATgccgtctcggcatggacgagctgtacaaggaattctgag 3’


Single ssDNA donor used for 88bp insertion at AAVS1 

ssDNA1: 5’ tacagctcgtccatgccgagaATTACCCTGTTATCCCTAGTACACCACTGAGACCGCGGT

Overlapping ssDNA donors used for 364bp insertion at AAVS1 (PE-Tag)

5’cgggtcttgtagttgccgtcatccgatgcatagatggtgcgctcccacgctgaacttgtggccgtttacgtcttgaagaagtcgtgctgcttcatggagctgttcaccggggtggtgcactgcacgccgtaggtcagggtggtcactcctcgacgtcaccgcatgGTACACCACTGAGACCGCGGTGGTTGACCAGACAT 3’

ssDNA2: 

5’catctatgcatcggatgacggcaactacaagacccgcgccgaggtgaagttagtacgccttcagccgctaccccgaccaaggctgaagggcatcgagatcaaggaggacatcaacatcctgtctagagatctggagttgtcgcatagtagttacaacgtctatagtctcggcatggacgagctgtacaaggaattctgag 3’

Plasmid template sequences for 0.8/2.6k insertions at TRAC

0.8kb insertion template using the same template from AAVS1
2.4kb insertion template “pSLCAR-CD19-28z” (Addgene135991)

Donor plasmid sequence for PAINT3.0 insertion at AAVS1

CTAAATTGTAAGCGTTAATATTTTGTTAAAATTCGCGTTAAATTTTTGTTAAATCAGCTCATTTTTTAACCAATAGGCCGAAATCGGCAAAATCCCTTATAAATCAAAAGAATAGACCGAGATAGGGTTGAGTGTTGTTCCAGTTTGGAACAAGAGTCCACTATTAAAGAACGTGGACTCCAACGTCAAAGGGCGAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAACCATCACCCTAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAGCACTAAATCGGAACCCTAAAGGGAGCCCCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGTGGCGAGAAAGGAAGGGAAGAAAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTCACGCTGCGCGTAACCACCACACCCGCCGCGCTTAATGCGCCGCTACAGGGCGCGTCCCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGAGCGCGCGTAATACGACTCACTATAGGGCGAATTGGGTACGGCCGTCAAGGCCAAGCTTCCCGGGATccaccggcaagctgcccgtgccctcgagagATGTCTGGTCAACCACCGCGGTCTCAGTGGTGTACatctggcagcggagagggcagaggaagtctgctaacatgcggtgacgtcgaggagaatcctggcccagtgagcaagggcgaggagctgttcaccggggtggtgcccatcctggtcgagctggacggcgacgtaaacggccacaagttcagcgtgtccggcgagggcgagggcgatgccacctacggcaagctgaccctgaagttcatctgcaccacccaccctcgtgaccaccctgacctacggcgtgcagtgcttcagccgctaccccgaccacatgaagcagcacgacttcttcaagtccgccatgcccgaaggctacgtccaggagcgcaccatcttcttcaaggacgacggcaactacaagacccgcgccgaggtgaagttcgagggcgacaccctggtgaaccgcatcgagctgaagggcatcgacttcaaggaggacggcaacatcctggggcacaagctggagtacaactacaacagccacaacgtctatatcatggccgacaagcagaagaacggcatcaaggtgaacttcaagatccgccacaacatcgaggacggcagcgtgcagctcgccgaccactaccagcagaacacccccatcggcgacggccccgtgctgctgcccgacaaccactacctgagcacccagtccgccctgagcaaagaccccaacgagaagcgcgatcacatggtcctgctggagttcgtgaccgccgccgggatcacTCTCGGCATGGACGAGCTGTACAAGGAATTCTGAGGAGCAGGGTCCCGCTTCCCTAAGGCCCTGCTCTGGGCTTCTGGGTTTGAGTCCTTGGCAAGCCCAGGAGAGGCGCTCAGGCTTCCCTGTCCCCCTTCCTCGTCCACCATCTCATGCCCCTGGCTCTCCTGCCCCTTCCCTACAGGGGTTCCTGGCTCTGCTCTTCAGACTGAGCCCCGTTCCCCTGCATCCCCGTTCCCCTGCATCCCCCTTCCCCTGCATCCCCCAGAGGCCCCAGGCCACCTACTTGGCCTGGACCCCACGAGAGGCCACCCCAGCCCTGTCTACCAGGCTGCCTTTTGGGTGGATTCTCCTCCAACTGTGGGGTGACTGCTTGGCAAACTCACTCTTCGGGGTATCCCAGGAGGCCTGGAGCATTGGGGTGGGCTGGGGTTCAGAGAGGAGGGATTCCCTTCTCAGGTTACGTGGCCAAGAAGCAGGGGAGCTGGGTTTGGGTCAGGTCTGGGTGTGGGGTGACCAGCTTATGCTGTTTGCCCAGGACAGCCTAGTTTTAGCACTGAAACCCTCAGTCCTAGGAAAACAGGGATGGTTGGTCACTGTCTCTGGGTGACTCTTGATTCCCGGCCAGTTTCTCCACCTGGGGCTGTGTTTCTCGTCCTGCATCCTTCTCCAGGCAGGTCCCCAAGCATCGCCCCCCTGCTGTGGCTGTTCCCAAGTTCTTAGGGTACCCCACGTGGGTTTATCAACCACTTGGTGAGGCTGGTACCCTGCCCCCATTCCTGCACCCCAATTGCCTTAGTGGCTAGGGGGTTGGGGGCTAGAGTAGGAGGGGCTGGAGCCATCACGTGAAGCTTGCAAGCTCCAGCTTTTGTTCCCTTTAGTGAGGGTTAATTGCGCGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGATCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCAC
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