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Table S1. Primers for TALE monomers amplification and colony PCR  

Name Sequence (5′→3′) Usage 

PCR-TAL-F TATCATCATGCCTCCTCTAGAG monomer amplification  

(universal primer) PCR-TAL-R TTGGTCATGGGTGGCTCGAGG 

PCR-TAL-F1 

TATCATCATGCCTCCTCTAGAGGTCTCCCTATCTTAAAC

CGGCCAACATACCCGTCTCCCCCTGAACCTGACCCCGG

ACCAAGTGGTGGCTATCGCCAGC 

First monomer amplification 

PCR-TAL-R5 
TTGGTCATGGGTGGCTCGAGGGTCTCCATA 

GAGTCTGTCTTTCCCCTTTCCCGTCTCCTGCACCG 
Fifth monomer amplification 

PCR-TAL-F6 
TATCATCATGCCTCCTCTAGAGGTCTCCCTATCTTAAAC

CGGCCAACATACCCGTCTCGTGCAGCGGC 
Sixth monomer amplification 

PCR-TAL-R10 
TTGGTCATGG GTGGCTCGAG GGTCTCCATA 

GAGTCTGTCT TTCCCCTTTC CCGTCTCCCGCC 
Tenth monomer amplification 

PCR-TAL-F11 
TATCATCATGCCTCCTCTAGAGGTCTCATGGCCTGACCC

CGGACCAAGTGGTGGCTATCGCCAGC 
Eleven monomer amplification 

PCR-TAL-R14 
TTGGTCATGG GTGGCTCGAG GGTCTCCTCG 

AAGTCTGTCT TTCCCCTTTC CCGTCTCCAACAGCCG 

Fourteenth monomer 

amplification 

PCR-TAL-F15 
TATCATCATGCCTCCTCTAGAGGTCTCCTCGACTTAAAC

CGGCCAACATACCCGTCTCCTGTTGCCGG 
Fifteenth monomer amplification 

PCR-TAL-F18 TATCATCATGCCTCCTCTAGAGGTCTCGCTATCGCCAGC 
Eighteenth monomer 

amplification 

PCR-TAL-R18 
TTGGTCATGGGTGGCTCGAGGGTCTCTTCGAAGTCTGTC

TTTCCCCTTTCCCGTCTCTCGTTGGTCAAC 

Eighteenth monomer 

amplification 

TAL-F  TTGGCGTCGGCAAACAGTGG 
Colony PCR amplification and 

TALE sequencing 

TAL-R GGCGACGAGGTGGTCGTTGG 
Colony PCR amplification and 

TALE sequencing  

 

Table S2. Synthetic double-stranded DNA 

Name  Encoded chain sequence (5′→3′) 

dsDNA10.5 TATCATCATGCCTCCTCTAGAGGTCTCCTCGACTTAAACCGGCCAACATACCCGTCTCTGG

CGGCAAGCAAGCGCTCGAAACGGTGCAGCGGCTGTTGCCGGTGCTGTGCCAGGACCATG

GCCGAGACCCTCGAGCCACCCATGACCAA 

dsDNA17.5 TATCATCATGCCTCCTCTAGAGGTCTCCGAAACGGTGCAGCGGCTGTTGCCGGTGCTGTGC

CAGGACCATGGCCTGACCCCGGACCAAGTGGTGGCTATCGAGACCCTCGAGCCACCCATG

ACCAA 
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Table S3. Primers vector and homology arm preparation and clone identification 

Name Sequence (5′→3′) Usage 

FokI-F CCGGAATTCCCTAGTGAAATCTGAATTGGAAG 
FokI amplification 

FokI-R AAGGAAAAAAGCGGCCGCTTAAAAGTTTATCTCACCG 

5-RELA-hom-F 
TGGACTTCTCAGCCCTGCTGAGTCAGATCAGCTCCGGA

GGAGGTTCCGGTGGAGGTGG 

RELA homology arm 

amplification 
3-RELA-hom-SBP-R 

TCAATCCCCTGCAACCCAGTGCTCTGGGGAGGGCATTAA

AGGGCAAGGAGTGTGGCACC 

3-RELA-hom-AviTag-R 
TCAATCCCCTGCAACCCAGTGCTCTGGGGAGGGCACTA

ACGTGGCTTCTTCTGCCAAAG 

5-RELB-hom-F 
GGGGCGGCCTCCTATCCCCGGGGCCTGAAGCCACGGGA

GGAGGTTCCGGTGGAGGTGG 

RELB homology arm 

amplification 
3-RELB-hom-SBP-R 

TTGCACGGCTCCTCCACCTCCCTCCCCACCCAGTGTTAA

AGGGCAAGGAGTGTGGCACC 

3-RELB-homAviTag-R 
TTGCACGGCTCCTCCACCTCCCTCCCCACCCAGTGCTAA

CGTGGCTTCTTCTGCCAAAG 

5-CREL-hom-F 
TGAGTGACTCCTTTCCATATGAATTTTTTCAAGTAGGAG

GAGGTTCCGGTGGAGGTGG 

CREL homology arm 

amplification 
3-CREL-hom-SBP-R 

CCCAGTTAGACAAATACAAAATGCTGCATCTATATTTAAA

GGGCAAGGAGTGTGGCACC 

3-CREL-hom-AviTag-R 
CCCAGTTAGACAAATACAAAATGCTGCATCTATATCTAAC

GTGGCTTCTTCTGCCAAAG 

5-NFKB1-hom-F 
ATTATGGGCAGGAAGGACCTCTAGAAGGCAAAATTGGA

GGAGGTTCCGGTGGAGGTGG 

NFKB1 homology arm 

amplification 
3-NFKB1-hom-SBP-R 

AGCTTCTGTCTTGTGGACAACGCAGTGGAATTTTATTAA

AGGGCAAGGAGTGTGGCACC 

3-NFKB1-hom-AviTag-R 
AGCTTCTGTCTTGTGGACAACGCAGTGGAATTTTACTAA

CGTGGCTTCTTCTGCCAAAG 

5-NFKB2-hom-F 
GGCTCTGCCACGGGCACCCCCAGCCTCAGGTGCACGGA

GGAGGTTCCGGTGGAGGTGG 

NFKB2 homology arm 

amplification 
3-NFKB2-hom-SBP-R 

GGTGTGGGGTGTTAAATAAGATTTGAAATAGGTGGTTAA

AGGGCAAGGAGTGTGGCACC 

3-NFKB2-homAviTag-R 
GGTGTGGGGTGTTAAATAAGATTTGAAATAGGTGGCTAA

CGTGGCTTCTTCTGCCAAAG 

Lac-px-F 
ACGGTCTCGCACCGGGTCTTCAGCGCCCAATACGCAAA

CCGCCTC 
Lac amplification 

Lac-px-R 
TCGGTCTCCAAACAGGTCTTCGCGTCCATTCGCCATTCA

GGCTGCGC 

U6-test-F GAGGGCCTATTTCCCATGATTC 

NF-κB-targeting 

psgRNA-Cas9 positive 

clone identification by 

colony PCR 

RELA-sgRNA-test-R CTTAGGAGCT GATCTGACTC 

RELB-sgRNA-test-R CTCCTCTGGCATCGCGGGGC 

CREL-sgRNA-test-R TTTAAATCTT GATACCACCT 

NFKB1-sgRNA-test-R CACCGTGTAA ACCAAAGCCC 

NFKB2-sgRNA-test-R CTTCCCGGACCCCCTGTACA 
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Table S4. Designed TALEN targets 

Name   Sequence (5′→3′) 

RELA-left-TALEN CTGAGTCAGATCAGCTCC 

RELA-right-TALEN AGTGCTCTGGGGAGGGCA 

RELB-left-TALEN CCGGGGCCTGAAGCCACG 

RELB-right-TALEN CCCCACCCAGTGCCCCTC 

CREL-left-TALEN TATGAATTTTTTCAA GTA 

CREL-right-TALEN ATCAAGATTTAAAAGGAT 

NFKB1-left-TALEN CCTCTAGAAGGCAAAATT 

NFKB1-right-TALEN TTGGTTTACACGGTGTGG 

NFKB2-left-TALEN CCCCAGCCTCAGGTGCAC 

NFKB2-right-TALEN CCGGGAAGGGGGCTGGGG 

 

Table S5. Designed sgRNA targets 

Name   sequence (5′→3′) 

RELA-sgRNA-PAM GAGTCAGATCAGCTCCTAAGGGG 

RELB-sgRNA-PAM GCCCCGCGATGCCAGAGGAGGGG 

CREL-sgRNA-PAM AGGTGGTATCAAGATTTAAAAGG 

NFKB1-sgRNA-PAM GGGCTTTGGTTTACACGGTGTGG 

NFKB2-sgRNA-PAM TGTACAGGGGGTCCGGGAAGGGG 

 

Table S6. Oligonucleotide used to prepare target-specific regions (20 bp) of sgRNA 

Gene Name Sequence (5′→3′) 

RELA 
RELA-sg-S 5′-AGGAAGACGGCACCGGGAGTCAGATCAGCTCCTAAGGTTTGGGTCTTCGA-3′ 

RELA-sg-AS 5′-TCGAAGACCCAAACCTTAGGAGCT GATCTGACTCCCGGTGCCGTCTTCCT-3′ 

RELB 
RELB-sg-S 5′-AGGAAGACGGCACCGGGCCCCGCGATGCCAGAGGAGGTTTGGGTCTTCGA-3′ 

RELB-sg-AS 5′-TCGAAGACCCAAACCTCCTCTGGCATCGCGGGGCCCGGTGCCGTCTTCCT-3′ 

CREL 
CREL-sg-S 5′-AGGAAGACGGCACCGGAGGTGGTATCAAGATTTAAAGTTTGGGTCTTCGA-3′ 

CREL-sg-AS 5′-TCGAAGACCCAAACTTTAAATCTT GATACCACCTCCGGTGCCGTCTTCCT-3′ 

NFKB1 
NFKB1-sg-S 5′-AGGAAGACGGCACCGGGGGCTTTGGTTTACACGGTGGTTTGGGTCTTCGA-3′ 

NFKB1-sg-AS 5′-TCGAAGACCCAAACCACCGTGTAA ACCAAAGCCCCCGGTGCCGTCTTCCT-3′ 

NFKB2 
NFKB2-sg-S 5′-AGGAAGACGGCACCGGTGTACAGGGGGTCCGGGAAGGTTTGGGTCTTCGA-3′ 

NFKB2-sg-AS 5′-TCGAAGACCCAAACCTTCCCGGACCCCCTGTACACCGGTGCCGTCTTCCT-3′ 

S, sense; AS, antisense 
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Table S7. Primers for verifying homologous recombination 

Name Sequence (5′→3′) Usage 

RELA-F TGGACTTCTCAGCCCTGCTGAGTCAGATCAGCTCC 
RELA editing detection with qPCR 

IRES2-R GACTCTTTCCACAACTATCCAACTCACAACGTGG 

RELB-F GGGGCGGCCTCCTATCCCCGGGGCCTGAAGCCACG 
RELB editing detection with qPCR 

IRES2-R GACTCTTTCCACAACTATCCAACTCACAACGTGG 

CREL-F TGAGTGACTCCTTTCCATATGAATTTTTTCAAGTA 
CREL editing detection with qPCR 

IRES2-R GACTCTTTCCACAACTATCCAACTCACAACGTGG 

NFKB1-F ATTATGGGCAGGAAGGACCTCTAGAAGGCAAAATT 
NFKB1 editing detection with qPCR 

IRES2-R GACTCTTTCCACAACTATCCAACTCACAACGTGG 

NFKB2-F GGCTCTGCCACGGGCACCCCCAGCCTCAGGTGCAC 
NFKB2 editing detection with qPCR 

IRES2-R GACTCTTTCCACAACTATCCAACTCACAACGTGG 
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Vectors and their elements and sequences 

   

 

CMV enhancer + CMV promoter + N-term of TALE + Repeating sequence area of TALE instead of LacZa 

+ C-term of TALE + FokI cleavage domain 

CGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACG

TCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGG

AGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCT

ATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACT

TTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAG
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TACATCAATGGGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACG

TCAATGGGAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCG

CCCCATTGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTATGG

ATCCCATTCGTCCGCGCAGGCCAAGTCCTGCCCGCGAGCTTCTGCCCGGACCCCAACCGGATA

GGGTTCAGCCGACTGCAGATCGTGGGGTGTCTGCGCCTGCTGGCAGCCCTCTGGATGGCTTGC

CCGCTCGGCGGACGGTGTCCCGGACCCGGCTGCCATCTCCCCCTGCGCCCTCACCTGCGTTCT

CGGCGGGCAGCTTCAGCGATCTGCTCCGTCCGTTCGATCCGTCGCTTCTTGATACATCGCTTCTT

GATTCGATGCCTGCCGTCGGCACGCCGCATACAGCGGCTGCCCCAGCAGAGTGGGATGAGGCG

CAATCGGCTCTGCGTGCAGCCGATGACCCGCCACCCACCGTGCGTGTCGCTGTCACTGCCGCG

CGGCCGCCGCGCGCCAAGCCGGCCCCGCGACGGCGTGCTGCGCAACCCTCCGACGCTTCGCC

GGCCGCGCAGGTGGATCTACGCACGCTCGGCTACAGTCAGCAGCAGCAAGAGAAGATCAAAC

CGAAGGTGCGTTCGACAGTGGCGCAGCACCACGAGGCACTGGTGGGCCATGGGTTTACACAC

GCGCACATCGTTGCGCTCAGCCAACACCCGGCAGCGTTAGGGACCGTCGCTGTCACGTATCAG

CACATAATCACGGCGTTGCCAGAGGCGACACACGAAGACATCGTTGGCGTCGGCAAACAGTG

GTCCGGCGCACGCGCCCTGGAGGCCTTGCTCACGGATGCGGGGGAGTTGAGAGGTCCGCCGT

TACAGTTGGACACAGGCCAACTTGTGAAGATTGCAAAACGTGGCGGCGTGACCGCAATGGAG

GCAGTGCATGCCCTGGAGACGGGCGCCGCTACAGGGCGCGTCCCATTCGCCATTCAGGCTGCG

CAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCGAAAGGGGG

ATGTGCTGCAAGGCGATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAAC

GACGGCCAGTGAGCGCGCGTAATACGACTCACTATAGGGCGAATTGGGTACCGGGCCCCCCCT

CGAGGTCCTCCAGCTTTTGTTCCCTTTAGTGAGGGTTAATTGCGCGCTTGGCGTAATCATGGTC

ATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGC

ATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCAC

TGCCCGCTTTCCACCGGTCGTCTCCACGACCACCTCGTCGCCTTGGCCTGCCTCGGCGGACGT

CCTGCCATGGATGCAGTGAAAAAGGGATTGCCGCACGCGCCGGAATTGATCAGAAGAGTCAAT

CGCCGTATTGGCGAACGCACGTCCCATCGCGTTGCCGACTACGCGCAAGTGGTTCGCGTGCTG

GAGTTTTTCCAGTGCCACTCCCACCCAGCGTACGCATTTGATGAGGCCATGACGCAGTTCGGG

ATGAGCAGGAACGGGTTGGTACAGCTCTTTCGCAGAGTGGGCGTCACCGAACTCGAAGCCCG

CGGTGGAACGCTCCCCCCAGCCTCGCAGCGTTGGGACCGTATCCTCCAGGCATCAGGGATGAA

AAGGGCCAAACCGTCCCCTACTTCAGCTCAAACACCGGATCAGGCGTCTTTGCATGCATTCGC

CGATTCGCTGGAGCGTGACCTTGATGCGCCCAGCCCAATGCACGAGGGAGATCAGACGCGGG

CAAGCAGCCGTAAACGGTCCCGATCGGATCGTGCTGTCACCGGCCCCTCCGCACAGCAGGCTG

TCGAGGTGCGCGTTCCCGAACAGCGCGATGCGCTGCATTTGCCCCTCAGCTGGAGGGTAAAAC

GCCCGCGTACCAGGATCTGGGGCGGCCTCCCGGATCCCTGGTACGCCCATGGCTGCCGACCTG

GCAGCGTCCAGCACCGTGATGTGGGAACAAGATGCGGACCCCTTCGCAGGGGCAGCGGATGA

TTTCCCGGCATTCAACGAAGAGGAACTCGCATGGTTGATGGAGCTATTGCCTCAGAAGCTAGT

GAAATCTGAATTGGAAGAGAAGAAATCTGAACTTAGACATAAATTGAAATATGTGCCACATGA

ATATATTGAATTGATTGAAATCGCAAGAAATTCAACTCAGGATAGAATCCTTGAAATGAAGGTG

ATGGAGTTCTTTATGAAGGTTTATGGTTATCGTGGTAAACATTTGGGTGGATCAAGGAAACCAG

ACGGAGCAATTTATACTGTCGGATCTCCTATTGATTACGGTGTGATCGTTGATACTAAGGCATATT

CAGGAGGTTATAATCTTCCAATTGGTCAAGCAGATGAAATGCAAAGATATGTCGAAGAGAATCA

AACAAGAAACAAGCATATCAACCCTAATGAATGGTGGAAAGTCTATCCATCTTCAGTAACAGA

ATTTAAGTTCTTGTTTGTGAGTGGTCATTTCAAAGGAAACTACAAAGCTCAGCTTACAAGATTG
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AATCATATCACTAATTGTAATGGAGCTGTTCTTAGTGTAGAAGAGCTTTTGATTGGTGGAGAAAT

GATTAAAGCTGGTACATTGACACTTGAGGAAGTGAGAAGGAAATTTAATAACGGTGAGATAAA 

CTTTTAA 

  



S9 

 

 

 



S10 

 

 

 

U6 promoter+BbsI+lac+BbsI+gRNA scaffold+CMV enhance+chicken β-actin promoter 

+3×FLAG+SV40 NLS+Cas9+PuroR 

 

GAGGGCCTATTTCCCATGATTCCTTCATATTTGCATATACGATACAAGGCTGTTAGAGAGATAATT

GGAATTAATTTGACTGTAAACACAAAGATATTAGTACAAAATACGTGACGTAGAAAGTAATAAT

TTCTTGGGTAGTTTGCAGTTTTAAAATTATGTTTTAAAATGGACTATCATATGCTTACCGTAACTT

GAAAGTATTTCGATTTCTTGGCTTTATATATCTTGTGGAAAGGACGAAACACCGGGTCTTCAGC

GCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACA

GGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCTCACTCATT

AGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATA

ACAATTTCACACAGGAAACAGCTATGACCATGATTACGCCAAGCTGCCCTTAAGGGCAGCTTC

AATTCGCCCTATAGTGAGTCGTATTACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGG

AAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAA

TAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGAC

GCGAAGACCTGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGA

AAAAGTGGCACCGAGTCGGTGCTTTTTTGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGC

TAGTCCGTTTTTAGCGCGTGCGCCAATTCTGCAGACAAATGGCTCTAGAGGTACCCGTTACATA

ACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAGT

AACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTG

GCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGC

CCGCCTGGCATTGTGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTA

TTAGTCATCGCTATTACCATGGTCGAGGTGAGCCCCACGTTCTGCTTCACTCTCCCCATCTCCCC

CCCCTCCCCACCCCCAATTTTGTATTTATTTATTTTTTAATTATTTTGTGCAGCGATGGGGGCGGG

GGGGGGGGGGGGGCGCGCGCCAGGCGGGGCGGGGCGGGGCGAGGGGCGGGGCGGGGCGAG
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GCGGAGAGGTGCGGCGGCAGCCAATCAGAGCGGCGCGCTCCGAAAGTTTCCTTTTATGGCGA

GGCGGCGGCGGCGGCGGCCCTATAAAAAGCGAAGCGCGCGGCGGGCGGGAGTCGCTGCGAC

GCTGCCTTCGCCCCGTGCCCCGCTCCGCCGCCGCCTCGCGCCGCCCGCCCCGGCTCTGACTGA

CCGCGTTACTCCCACAGGTGAGCGGGCGGGACGGCCCTTCTCCTCCGGGCTGTAATTAGCTGA

GCAAGAGGTAAGGGTTTAAGGGATGGTTGGTTGGTGGGGTATTAATGTTTAATTACCTGGAGCA

CCTGCCTGAAATCACTTTTTTTCAGGTTGGACCGGTGCCACCATGGACTATAAGGACCACGACG

GAGACTACAAGGATCATGATATTGATTACAAAGACGATGACGATAAGATGGCCCCAAAGAAGA

AGCGGAAGGTCGGTATCCACGGAGTCCCAGCAGCCGACAAGAAGTACAGCATCGGCCTGGAC

ATCGGCACCAACTCTGTGGGCTGGGCCGTGATCACCGACGAGTACAAGGTGCCCAGCAAGAA

ATTCAAGGTGCTGGGCAACACCGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGC

TGTTCGACAGCGGCGAAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATA

CACCAGACGGAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCAAGGT

GGACGACAGCTTCTTCCACAGACTGGAAGAGTCCTTCCTGGTGGAAGAGGATAAGAAGCACG

AGCGGCACCCCATCTTCGGCAACATCGTGGACGAGGTGGCCTACCACGAGAAGTACCCCACCA

TCTACCACCTGAGAAAGAAACTGGTGGACAGCACCGACAAGGCCGACCTGCGGCTGATCTATC

TGGCCCTGGCCCACATGATCAAGTTCCGGGGCCACTTCCTGATCGAGGGCGACCTGAACCCCG

ACAACAGCGACGTGGACAAGCTGTTCATCCAGCTGGTGCAGACCTACAACCAGCTGTTCGAG

GAAAACCCCATCAACGCCAGCGGCGTGGACGCCAAGGCCATCCTGTCTGCCAGACTGAGCAA

GAGCAGACGGCTGGAAAATCTGATCGCCCAGCTGCCCGGCGAGAAGAAGAATGGCCTGTTCG

GAAACCTGATTGCCCTGAGCCTGGGCCTGACCCCCAACTTCAAGAGCAACTTCGACCTGGCCG

AGGATGCCAAACTGCAGCTGAGCAAGGACACCTACGACGACGACCTGGACAACCTGCTGGCC

CAGATCGGCGACCAGTACGCCGACCTGTTTCTGGCCGCCAAGAACCTGTCCGACGCCATCCTG

CTGAGCGACATCCTGAGAGTGAACACCGAGATCACCAAGGCCCCCCTGAGCGCCTCTATGATC

AAGAGATACGACGAGCACCACCAGGACCTGACCCTGCTGAAAGCTCTCGTGCGGCAGCAGCT

GCCTGAGAAGTACAAAGAGATTTTCTTCGACCAGAGCAAGAACGGCTACGCCGGCTACATTGA

CGGCGGAGCCAGCCAGGAAGAGTTCTACAAGTTCATCAAGCCCATCCTGGAAAAGATGGACG

GCACCGAGGAACTGCTCGTGAAGCTGAACAGAGAGGACCTGCTGCGGAAGCAGCGGACCTTC

GACAACGGCAGCATCCCCCACCAGATCCACCTGGGAGAGCTGCACGCCATTCTGCGGCGGCA

GGAAGATTTTTACCCATTCCTGAAGGACAACCGGGAAAAGATCGAGAAGATCCTGACCTTCCG

CATCCCCTACTACGTGGGCCCTCTGGCCAGGGGAAACAGCAGATTCGCCTGGATGACCAGAAA

GAGCGAGGAAACCATCACCCCCTGGAACTTCGAGGAAGTGGTGGACAAGGGCGCTTCCGCCC

AGAGCTTCATCGAGCGGATGACCAACTTCGATAAGAACCTGCCCAACGAGAAGGTGCTGCCCA

AGCACAGCCTGCTGTACGAGTACTTCACCGTGTATAACGAGCTGACCAAAGTGAAATACGTGA

CCGAGGGAATGAGAAAGCCCGCCTTCCTGAGCGGCGAGCAGAAAAAGGCCATCGTGGACCTG

CTGTTCAAGACCAACCGGAAAGTGACCGTGAAGCAGCTGAAAGAGGACTACTTCAAGAAAAT

CGAGTGCTTCGACTCCGTGGAAATCTCCGGCGTGGAAGATCGGTTCAACGCCTCCCTGGGCAC

ATACCACGATCTGCTGAAAATTATCAAGGACAAGGACTTCCTGGACAATGAGGAAAACGAGGA

CATTCTGGAAGATATCGTGCTGACCCTGACACTGTTTGAGGACAGAGAGATGATCGAGGAACG

GCTGAAAACCTATGCCCACCTGTTCGACGACAAAGTGATGAAGCAGCTGAAGCGGCGGAGAT

ACACCGGCTGGGGCAGGCTGAGCCGGAAGCTGATCAACGGCATCCGGGACAAGCAGTCCGGC

AAGACAATCCTGGATTTCCTGAAGTCCGACGGCTTCGCCAACAGAAACTTCATGCAGCTGATC

CACGACGACAGCCTGACCTTTAAAGAGGACATCCAGAAAGCCCAGGTGTCCGGCCAGGGCGA

TAGCCTGCACGAGCACATTGCCAATCTGGCCGGCAGCCCCGCCATTAAGAAGGGCATCCTGCA

GACAGTGAAGGTGGTGGACGAGCTCGTGAAAGTGATGGGCCGGCACAAGCCCGAGAACATCG
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TGATCGAAATGGCCAGAGAGAACCAGACCACCCAGAAGGGACAGAAGAACAGCCGCGAGAG

AATGAAGCGGATCGAAGAGGGCATCAAAGAGCTGGGCAGCCAGATCCTGAAAGAACACCCCG

TGGAAAACACCCAGCTGCAGAACGAGAAGCTGTACCTGTACTACCTGCAGAATGGGCGGGAT

ATGTACGTGGACCAGGAACTGGACATCAACCGGCTGTCCGACTACGATGTGGACCATATCGTG

CCTCAGAGCTTTCTGAAGGACGACTCCATCGACAACAAGGTGCTGACCAGAAGCGACAAGAA

CCGGGGCAAGAGCGACAACGTGCCCTCCGAAGAGGTCGTGAAGAAGATGAAGAACTACTGGC

GGCAGCTGCTGAACGCCAAGCTGATTACCCAGAGAAAGTTCGACAATCTGACCAAGGCCGAG

AGAGGCGGCCTGAGCGAACTGGATAAGGCCGGCTTCATCAAGAGACAGCTGGTGGAAACCCG

GCAGATCACAAAGCACGTGGCACAGATCCTGGACTCCCGGATGAACACTAAGTACGACGAGA

ATGACAAGCTGATCCGGGAAGTGAAAGTGATCACCCTGAAGTCCAAGCTGGTGTCCGATTTCC

GGAAGGATTTCCAGTTTTACAAAGTGCGCGAGATCAACAACTACCACCACGCCCACGACGCCT

ACCTGAACGCCGTCGTGGGAACCGCCCTGATCAAAAAGTACCCTAAGCTGGAAAGCGAGTTC

GTGTACGGCGACTACAAGGTGTACGACGTGCGGAAGATGATCGCCAAGAGCGAGCAGGAAAT

CGGCAAGGCTACCGCCAAGTACTTCTTCTACAGCAACATCATGAACTTTTTCAAGACCGAGATT

ACCCTGGCCAACGGCGAGATCCGGAAGCGGCCTCTGATCGAGACAAACGGCGAAACCGGGGA

GATCGTGTGGGATAAGGGCCGGGATTTTGCCACCGTGCGGAAAGTGCTGAGCATGCCCCAAGT

GAATATCGTGAAAAAGACCGAGGTGCAGACAGGCGGCTTCAGCAAAGAGTCTATCCTGCCCA

AGAGGAACAGCGATAAGCTGATCGCCAGAAAGAAGGACTGGGACCCTAAGAAGTACGGCGGC

TTCGACAGCCCCACCGTGGCCTATTCTGTGCTGGTGGTGGCCAAAGTGGAAAAGGGCAAGTCC

AAGAAACTGAAGAGTGTGAAAGAGCTGCTGGGGATCACCATCATGGAAAGAAGCAGCTTCGA

GAAGAATCCCATCGACTTTCTGGAAGCCAAGGGCTACAAAGAAGTGAAAAAGGACCTGATCA

TCAAGCTGCCTAAGTACTCCCTGTTCGAGCTGGAAAACGGCCGGAAGAGAATGCTGGCCTCTG

CCGGCGAACTGCAGAAGGGAAACGAACTGGCCCTGCCCTCCAAATATGTGAACTTCCTGTACC

TGGCCAGCCACTATGAGAAGCTGAAGGGCTCCCCCGAGGATAATGAGCAGAAACAGCTGTTTG

TGGAACAGCACAAGCACTACCTGGACGAGATCATCGAGCAGATCAGCGAGTTCTCCAAGAGA

GTGATCCTGGCCGACGCTAATCTGGACAAAGTGCTGTCCGCCTACAACAAGCACCGGGATAAG

CCCATCAGAGAGCAGGCCGAGAATATCATCCACCTGTTTACCCTGACCAATCTGGGAGCCCCTG

CCGCCTTCAAGTACTTTGACACCACCATCGACCGGAAGAGGTACACCAGCACCAAAGAGGTG

CTGGACGCCACCCTGATCCACCAGAGCATCACCGGCCTGTACGAGACACGGATCGACCTGTCT

CAGCTGGGAGGCGACAAAAGGCCGGCGGCCACGAAAAAGGCCGGCCAGGCAAAAAAGAAA

AAGGAATTCGGCAGTGGAGAGGGCAGAGGAAGTCTGCTAACATGCGGTGACGTCGAGGAGAA

TCCTGGCCCAATGACCGAGTACAAGCCCACGGTGCGCCTCGCCACCCGCGACGACGTCCCCA

GGGCCGTACGCACCCTCGCCGCCGCGTTCGCCGACTACCCCGCCACGCGCCACACCGTCGATC

CGGACCGCCACATCGAGCGGGTCACCGAGCTGCAAGAACTCTTCCTCACGCGCGTCGGGCTC

GACATCGGCAAGGTGTGGGTCGCGGACGACGGCGCCGCGGTGGCGGTCTGGACCACGCCGGA

GAGCGTCGAAGCGGGGGCGGTGTTCGCCGAGATCGGCCCGCGCATGGCCGAGTTGAGCGGTT

CCCGGCTGGCCGCGCAGCAACAGATGGAAGGCCTCCTGGCGCCGCACCGGCCCAAGGAGCCC

GCGTGGTTCCTGGCCACCGTCGGAGTCTCGCCCGACCACCAGGGCAAGGGTCTGGGCAGCGC

CGTCGTGCTCCCCGGAGTGGAGGCGGCCGAGCGCGCCGGGGTGCCCGCCTTCCTGGAGACCT

CCGCGCCCCGCAACCTCCCCTTCTACGAGCGGCTCGGCTTCACCGTCACCGCCGACGTCGAGG 

TGCCCGAAGGACCGCGCACCTGGTGCATGACCCGCAAGCCCGGTGCCTGA 
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HDR donor: SBP-IRES2-displaySBP 

 

Left hom arm+GSlink+SBP+IRES2+display-SBP+right hom arm 

Left hom arm+ ggaggaggttccggtggaggtggttctgga+ 

ATGGACGAGAAGACCACCGGGTGGCGGGGCGGCCACGTTGTGGAGGGCCTCGCTGGCGAGCT

GGAGCAGCTCAGGGCCCGCTTGGAGCACCATCCCCAGGGGCAACGCGAGCCTTAA+CCCCTCT

CCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCT

ATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTC

TTCTTGACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATG

TCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTT

GCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAA

GATACACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAG

AGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCA

TTGTATGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAA

AAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAATAT

GGCCACAACC+GCCACCATGGAGACAGACACACTCCTGCTATGGGTACTGCTGCTCTGGGTTC

CAGGTTCCACTGGTGACTATCCATATGATGTTCCAGATTATGCTGGGGCCCAGCCGGCCAGATC

TATGGACGAGAAGACCACCGGGTGGCGGGGCGGCCACGTTGTGGAGGGcCTCGCTGGCGAGC

TGGAGCAGCTCAGGGCCCGCTTGGAGCACCATCCCCAGGGGCAACGCGAGCCTATCGATAAA

ACTGCAGGTCGACGAACAAAAACTCATCTCAGAAGAGGATCTGAATGCTGTGGGCCAGGACA 

CGCAGGAGGTCATCGTGGTGCCACACTCCTTGCCCTTTAA+right hom arm 
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HDR donor: AviTag-IRES2-display AviTag 

 

Left hom arm+ ggaggaggttccggtggaggtggttctgga+ 

GGCCTGAACGACATCTTCGAGGCTCAGAAAATCGAATGGCACGAATAA+CCCCTCTCCCTCCC

CCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCCGGTGTGCGTTTGTCTATATGTT

ATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTG

ACGAGCATTCCTAGGGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTG

AAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCGACCCTTTGCAG

GCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATAC

ACCTGCAAAGGCGGCACAACCCCAGTGCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCA

AATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTA

TGGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACG

TCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTTTGAAAAACACGATGATAATATGGCCA

CAACC+GCCACCATGGAGACAGACACACTCCTGCTATGGGTACTGCTGCTCTGGGTTCCAGGT

TCCACTGGTGACTATCCATATGATGTTCCAGATTATGCTGGGGCCCAGCCGGCCAGATCTGGCC

TGAACGACATCTTCGAGGCTCAGAAAATCGAATGGCACGAAATCGATCTGCAGGTCGACGAAC

AAAAACTCATCTCAGAAGAGGATCTGAATGCTGTGGGCCAGGACACGCAGGAGGTCATCGTG

GTGCCACACTCCTTGCCCTTTAAGGTGGTGGTGATCTCAGCCATCCTGGCCCTGGTGGTGCTCA 

CCATCATCTCCCTTATCATCCTCATCATGCTTTGGCAGAAGAAGCCACGTTAG+right hom arm 
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Figure S1. Pipeline for constructing custom CRISPR/Cas9-sgRNA expression vector (plasmid). Time used 

in each step was given. The whole procedure can be finished in three days.  
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Figure S2. Preparation of TALEN expression plasmid just in one day. Steps 1–6 describes the whole process. 

(A) Pipeline for constructing custom TALEN with linear monomers and TALEN backbone plasmid. Time 

used in each step was given. The detail protocol for Step 1–3 were provided. (B) Detection of PCR products 

of bacterial fluids. (C) quantification of purified TALEN plasmid DNA. (D) Detection of purified TALEN 

plasmid DNA with agarose gel electrophoresis.  

 

 

 

Figure S3. Editing five NF-κB genes with TALEN and CRISPR (control cells). The controls cells were just 

transfecte with lipofectin. The Cells were stained with Alexa Fluor® 488-conjugated Streptavidin and 

imaged with fluorescence microscope (up) and quantitative analzed with flow cytometry (down). 
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Figure S4. Locations of binding sites of all TALENs and CRISRP/Cas9-sgRNA 


