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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
PCR-TAL-R TTGGTCATGGGTGGCTCGAGG (universal primer)
TATCATCATGCCTCCTCTAGAGGTCTCCCTATCTTAAAC
PCR-TAL-F1 CGGCCAACATACCCGTCTCCCCCTGAACCTGACCCCGG | First monomer amplification
ACCAAGTGGTGGCTATCGCCAGC
TTGGTCATGGGTGGCTCGAGGGTCTCCATA ) o
PCR-TAL-R5 Fifth monomer amplification
GAGTCTGTCTTTCCCCTTTCCCGTCTCCTGCACCG
TATCATCATGCCTCCTCTAGAGGTCTCCCTATCTTAAAC ) o
PCR-TAL-F6 Sixth monomer amplification
CGGCCAACATACCCGTCTCGTGCAGCGGC
TTGGTCATGG GTGGCTCGAG GGTCTCCATA o
PCR-TAL-R10 Tenth monomer amplification
GAGTCTGTCT TTCCCCTTTC CCGTCTCCCGCC
TATCATCATGCCTCCTCTAGAGGTCTCATGGCCTGACCC
PCR-TAL-F11 Eleven monomer amplification
CGGACCAAGTGGTGGCTATCGCCAGC
PCR-TAL-R14 TTGGTCATGG GTGGCTCGAG GGTCTCCTCG Fourteenth monomer
AAGTCTGTCT TTCCCCTTTC CCGTCTCCAACAGCCG amplification
TATCATCATGCCTCCTCTAGAGGTCTCCTCGACTTAAAC
PCR-TAL-F15 Fifteenth monomer amplification
CGGCCAACATACCCGTCTCCTGTTGCCGG
Eighteenth monomer
PCR-TAL-F18 | TATCATCATGCCTCCTCTAGAGGTCTCGCTATCGCCAGC o
amplification
PCR.TAL-RLS TTGGTCATGGGTGGCTCGAGGGTCTCTTCGAAGTCTGTC | Eighteenth monomer
TTTCCCCTTTCCCGTCTCTCGTTGGTCAAC amplification
Colony PCR amplification and
TAL-F TTGGCGTCGGCAAACAGTGG
TALE sequencing
Colony PCR amplification and
TAL-R GGCGACGAGGTGGTCGTTGG

TALE sequencing

Table S2. Synthetic double-stranded DNA

Name Encoded chain sequence (5'—3)

dsDNA105 TATCATCATGCCTCCTCTAGAGGTCTCCTCGACTTAAACCGGCCAACATACCCGTCTCTGG
CGGCAAGCAAGCGCTCGAAACGGTGCAGCGGCTGTTGCCGGTGCTGTGCCAGGACCATG
GCCGAGACCCTCGAGCCACCCATGACCAA

dsDNA175 TATCATCATGCCTCCTCTAGAGGTCTCCGAAACGGTGCAGCGGCTGTTGCCGGTGCTGTGC

CAGGACCATGGCCTGACCCCGGACCAAGTGGTGGCTATCGAGACCCTCGAGCCACCCATG

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

3-RELA-hom-AviTag-R

TCAATCCCCTGCAACCCAGTGCTCTGGGGAGGGCACTA
ACGTGGCTTCTTCTGCCAAAG

Name Sequence (5'—3") Usage
Fokl-F CCGGAATTCCCTAGTGAAATCTGAATTGGAAG .
Fokl amplification
FokI-R AAGGAAAAAAGCGGCCGCTTAAAAGTTTATCTCACCG
TGGACTTCTCAGCCCTGCTGAGTCAGATCAGCTCCGGA
5-RELA-hom-F
GGAGGTTCCGGTGGAGGTGG
TCAATCCCCTGCAACCCAGTGCTCTGGGGAGGGCATTAA | RELA homology arm
3-RELA-hom-SBP-R .
AGGGCAAGGAGTGTGGCACC amplification

GGGGCGGCCTCCTATCCCCGGGGCCTGAAGCCACGGGA

3-CREL-hom-AviTag-R

CCCAGTTAGACAAATACAAAATGCTGCATCTATATCTAAC
GTGGCTTCTTCTGCCAAAG

5-RELB-hom-F
GGAGGTTCCGGTGGAGGTGG
TTGCACGGCTCCTCCACCTCCCTCCCCACCCAGTGTTAA | RELB homology arm
3-RELB-hom-SBP-R .
AGGGCAAGGAGTGTGGCACC amplification
. TTGCACGGCTCCTCCACCTCCCTCCCCACCCAGTGCTAA
3-RELB-homAviTag-R
CGTGGCTTCTTCTGCCAAAG
TGAGTGACTCCTTTCCATATGAATTTTTTCAAGTAGGAG
5-CREL-hom-F
GAGGTTCCGGTGGAGGTGG
CCCAGTTAGACAAATACAAAATGCTGCATCTATATTTAAA | CREL homology arm
3-CREL-hom-SBP-R .
GGGCAAGGAGTGTGGCACC amplification

5-NFKB1-hom-F

ATTATGGGCAGGAAGGACCTCTAGAAGGCAAAATTGGA

GGAGGTTCCGGTGGAGGTGG
AGCTTCTGTCTTGTGGACAACGCAGTGGAATTTTATTAA | NFKB1 homology arm
3-NFKB1-hom-SBP-R e .
AGGGCAAGGAGTGTGGCACC amplification
. AGCTTCTGTCTTGTGGACAACGCAGTGGAATTTTACTAA
3-NFKB1-hom-AviTag-R
CGTGGCTTCTTCTGCCAAAG
GGCTCTGCCACGGGCACCCCCAGCCTCAGGTGCACGGA
5-NFKB2-hom-F
GGAGGTTCCGGTGGAGGTGG
GGTGTGGGGTGTTAAATAAGATTTGAAATAGGTGGTTAA | NFKB2 homology arm
3-NFKB2-hom-SBP-R .
AGGGCAAGGAGTGTGGCACC amplification
. GGTGTGGGGTGTTAAATAAGATTTGAAATAGGTGGCTAA
3-NFKB2-homAviTag-R
CGTGGCTTCTTCTGCCAAAG
Lac-0xF ACGGTCTCGCACCGGGTCTTCAGCGCCCAATACGCAAA
5 CCGCCTC R
Lac amplification
Lac-ox-R TCGGTCTCCAAACAGGTCTTCGCGTCCATTCGCCATTCA
P GGCTGCGC
U6-test-F GAGGGCCTATTTCCCATGATTC
RELA-sgRNA-test-R CTTAGGAGCT GATCTGACTC NF-kB-targeting
RELB-sgRNA-test-R CTCCTCTGGCATCGCGGGGC psgRNA-Cas9 positive
CREL-sgRNA-test-R TTTAAATCTT GATACCACCT clone identification by
NFKB1-sgRNA-test-R CACCGTGTAAACCAAAGCCC colony PCR
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-sg-S 5'-AGGAAGACGGCACCGGGAGTCAGATCAGCTCCTAAGGTTTGGGTCTTCGA-3'
RELA RELA-sg-AS | 5-TCGAAGACCCAAACCTTAGGAGCT GATCTGACTCCCGGTGCCGTCTTCCT-3'
RELB-sg-S 5'-AGGAAGACGGCACCGGGCCCCGCGATGCCAGAGGAGGTTTGGGTCTTCGA-3’
RELB RELB-sg-AS 5'-TCGAAGACCCAAACCTCCTCTGGCATCGCGGGGCCCGGTGCCGTCTTCCT-3!
CREL-sg-S 5'-AGGAAGACGGCACCGGAGGTGGTATCAAGATTTAAAGTTTGGGTCTTCGA-3'
CREL CREL-sg-AS | 5-TCGAAGACCCAAACTTTAAATCTT GATACCACCTCCGGTGCCGTCTTCCT-3’
NFKB1-sg-S | 5-AGGAAGACGGCACCGGGGGCTTTGGTTTACACGGTGGTTTGGGTCTTCGA-3’
NFIBL NFKB1-sg-AS | 5-TCGAAGACCCAAACCACCGTGTAA ACCAAAGCCCCCGGTGCCGTCTTCCT-3'
NFKB2-sg-S 5-AGGAAGACGGCACCGGTGTACAGGGGGTCCGGGAAGGTTTGGGTCTTCGA-3!
NFKE2 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 gPCR
IRES2-R GACTCTTTCCACAACTATCCAACTCACAACGTGG
RELB-F GGGGCGGCCTCCTATCCCCGGGGCCTGAAGCCACG » ) ]
RELB editing detection with gPCR
IRES2-R GACTCTTTCCACAACTATCCAACTCACAACGTGG
CREL-F TGAGTGACTCCTTTCCATATGAATTTTTTCAAGTA » ) )
CREL editing detection with gPCR
IRES2-R GACTCTTTCCACAACTATCCAACTCACAACGTGG
NFKB1-F ATTATGGGCAGGAAGGACCTCTAGAAGGCAAAATT
NFKBL1 editing detection with gPCR
IRES2-R GACTCTTTCCACAACTATCCAACTCACAACGTGG
NFKB2-F GGCTCTGCCACGGGCACCCCCAGCCTCAGGTGCAC . ) )
NFKB2 editing detection with gPCR
IRES2-R GACTCTTTCCACAACTATCCAACTCACAACGTGG
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Vectors and their elements and sequences
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/ CAP binding site
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[FokI cleavage domain

CMV enhancer + CMV promoter + N-term of TALE + Repeating sequence area of TALE instead of LacZa
+ C-term of TALE + Fokl 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
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(245) Bbsl /BbsI (267)

If /chicken B-actin promoter

[hybrid intron]
S BxFLAG
\( SV40NLS

[nucleoplasmin NLS|

pSpCas9(BB)-2A-Puro (PX459) V2.0(addgene)
9175 bp

Lac-px-F (1 ..24)

Lac-px-R (424 .. 450)

\ac promoter/
lac Ope s
I‘a{_

pEASY-Blunt_simple
3830 bp
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Created with SnapGene

psgRNA-Cas9
9622 bp

U6 promoter+-+lac+-+ +CMV enhance+chicken p-actin promoter
+3>FLAG+SV40 NLS+Cas9+PuroR

GAGGGCCTATTTCCCATGATTCCTTCATATTTGCATATACGATACAAGGCTGTTAGAGAGATAATT
GGAATTAATTTGACTGTAAACACAAAGATATTAGTACAAAATACGTGACGTAGAAAGTAATAAT
TTCTTGGGTAGTTTGCAGTTTTAAAATTATGTTTTAAAATGGACTATCATATGCTTACCGTAACTT
GAAAGTATTTCGATTTCTTGGCTTTATATATCTTGTGGAAAGGACGAAA TGN - cc
GCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACA
GGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCTCACTCATT
AGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATA
ACAATTTCACACAGGAAACAGCTATGACCATGATTACGCCAAGCTGCCCTTAAGGGCAGCTTC
AATTCGCCCTATAGTGAGTCGTATTACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGG
AAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAA
TAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGAC

- GAAGACCTGTTT

TTTTTTGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGC
TAGTCCGTTTTTAGCGCGTGCGCCAATTCTGCAGACAAATGGCTCTAGAGGTACCCGTTACATA
ACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAGT
AACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTG
GCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGC
CCGCCTGGCATTGTGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTA
TTAGTCATCGCTATTACCATGGTCGAGGTGAGCCCCACGTTCTGCTTCACTCTCCCCATCTCCCC
CCCCTCCCCACCCCCAATTTTGTATTTATTTATTTTTTAATTATTTTGTGCAGCGATGGGGGCGGG
GGGGGGGGGGGGGCGCGCGCCAGGCGGGGLGEGGCGGGEGCGAGGGGLCGGGGCGGGGCGAG
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GCGGAGAGGTGCGGCGGCAGCCAATCAGAGCGGCGCGCTCCGAAAGTTTCCTTTTATGGCGA
GGCGGCGGCGGLCGGCGGECCCTATAAAAAGCCAAGCGLCGCGGLCGGEGCGGGAGTCGCTGCGAC
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
TCCTGGCCCA
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HDR donor: SBP-IRES2-displaySBP

‘Start (0) ‘End (1145)

— —— ——— =
2501 500! 7501 1000

M see display-SBP

left hom arm | right hom arm
GS-link

)L B

Igk leader | Myc
HA

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

Start (0) End (1097)
‘ 7500 5001 L 000" ‘
left hom arm | | right hom arm

GS-link  AviTag™

Igk leader | | Myc
HA  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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Day Duration Task

1 ——> 1day Synthesis of two oligos containing sgRNA target
2 —+> 1 hour Annealing of two oligos to form dsDNA for cloning

—> 3 hours  Cloning of dsDNA into sgRNA-Cas9 plasmid by Golden-gate cut-ligation
——> 2 hours  Transformation of the Golden-gate cut-ligation product
——> overnight Growth of transformed competent cells

3 ——> 6hours Colony PCR to identity positive clones and amplified culture

> 1hour Plasmid preparation

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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A Day Duration Task Reaction schematic

1

C

— 1h  first GG cut-ligation to generate c-pentamers «<— ﬂ ERVD BRVD ERVD
—> 0.5h plasmid-safe nuclease treatment g @ 9

—> 1h  purify pentamers using PCR cleaning column

Final
— 1h  second GG cut-ligation to generate TALEN vector «—— RVD1-18

—> 2h | transform the second Golden-gate cut-ligation product

A+B+C+D+TALEN
backbone vector

—> 4h | growth of transformed competent cells in liquid medium

~—¥> 2h  TALEN plasmid preparation and digestion with EcoRI

Absorbance

. At the end of the second Golden-gate cut-ligation reaction, the total of 20 uL reaction

product was then used to transform the competent E. coli DH5a (Tiangen, China).

. The transformed DH5a (200 uL) was added with 800 L LB media and incubated at 37°C

for 1 h.

. The total of 1 mL bacterial fluid was added into 5 mL LB media containing 100 pg/mL

kanamycin and cultured at 37°C for 4 h.

M1 2 M 3 4

4. After 4-h cultivation, bacterial fluids were directly detected by PCR.

1 and 2, Left-RELA-TALEN;

3 and 4, Right-RELA-TALEN.

M: DL2000 marker

Note: Each bacterial fluid was detected two times.

#]Sample ID User name Date and Time | Nucleic Acid Conc. Unit /A260) A2801260128ﬂ|2601230|sample Type \Factor

admin 2019-12-28 13:44:18 238.0 ng/pl|4.760 2.425 1.96 2.29
#]Sample ID User name Date and Time | Nucleic Acid Conc. Unit A260 A280 260/280 260/230 Sample Type]Fadnr

admin 2019-12-28 13:45:55 213.2 ng/pl|4.265 2.173 1.96 2.31 DNA
#1 Left-RELA-TALEN #2 Right-RELA-TALEN

5 5

4 84

3 83

2 § 2

1 21

0 ' <g )

200 300 400 200 300 400
Wavelength (nm) Wavelength (nm)

5. Plasmid DNA was extracted from all culture media (6 mL) with the EndoFree Plasmid kit.

Plasmid DNA was quantified with NanoDrop. Totally 120 uL DNA solution was obtained for
each TALEN. As a result, as total as 28.6 ug (Left-RELA-TALEN) and 25.6 pg (Right-RELA-
TALEN) plasmid DNA was obtained for each TALEN.

M1 1 2 M23 4

6. The extracted TALEN plasmids were confirmed by EcoRI digestion.

1 and 2, Left-RELA-TALEN;

3 and 4, Right-RELA-TALEN.

M1: DL10000 marker

M2: DL 5000 marker

Note: Each plasmid DNA was detected two times.

The obtained 28.6 ug (Left-RELA-TALEN) and 25.6 pg (Right-RELA-TALEN) plasmid DNA are
sufficient for the transfection of as many as 6.25X 107 cells (125 wells of 24-well plate, 5X 10%
cells/well for transfection), from which as many as 6 X108 cells positive cells (i.e. successfully
edited cells) can be obtained according to the editing efficiency of 9.75% .
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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.

Control cells for Control cells for
TALEN+SBP donot  CRISPR+SBP donor

«

9

o™~
=+ ‘\ IP‘I
o I\ < fl
< o] ‘H o ‘.
s \‘[ | « [\ .
2 = \l\ M2 - L 0.4
5] [\ 012 0 [\ ™
@0 [N o [\
e [\ [\
o J )\ - |\

10" 102103 104105105 107 10" 10210 16* 105 108 107
FITC-A FITC-A

Figure S3. Editing five NF-xB 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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RELA RELA-right-TALEN
AGTGCTCTGGGGAGGGCA|

RELA-hom-R
[TCAATCCCCTGCAACGCAGTGCTCTGGGGAGGGCA|

5 GGGCTTCAATCCCCTGCAACCCAGTGCTCTGGGGAGGGCAGGCGTCACCCCCTTAGGAGCTGATCTGACTCAGCAGGGCTGAGAAGTCCATGTC 3r
I ' I 4 ! ' ! + f ' ! M ! ' ! ; ! ' ! 1
f u T T T T T T T T
3 CCCGAAGTTAGGGGACGTTGGGTCACGAGACCCCTCCCGTCCGCAGTGGGGGAATCCTCGACTAGACTGAGTCGTCCCGACTCTTCAGGTACAG L
L., 120 ., o, o, ous o,
B Ser Ser Ile Gin Ser Leu Leu Ala Ser Phe Asp Met Asp
RelA (p65) AD
PAM
GACTAGACTGAG]
RELA-saRNA
RELB CREL-left-TALEN
IATATGAATTTTTTCAAGTA]
CREL-hom-F
ITGAGTGACTCCTTTCCATATGAATTTTTTCAAGTA
5" CAATTGAGTGACTCCTTTCCATATGAATTTTTTCAAGTATAACTTGCAAGATTTAAATCCTTTTAAATCTTGATACCACCTATATAGATGCAGCATTTTGTATTTGTCTAACTGGGGATAT 37
I ' ! ' ' ; ! ' ! ' ! ; ! ' ! ' ! ; ! ' ! n N ; |
I t t t t t t t t t t t H
3" GTTAACTCACTGAGGBAAAGGTATACTTAAAAAAGTTCATATTGAACGTTCTAAATTTAGGAAAATTTAGAACTATGGTGGATATATCTACGTCGTAAAACATAAACABATTGBACCCCTATA 57
1 s 10
Gln_Leu Ser Asp Ser Phe Pro Tyr Glu Phe Phe Gin Val O
CREL
PAM
STOP
TAGGAAAATTT.AGAACTAI TATATCTACGTCGTAAAACAT}\AACAGATTGACCCI
CREL-right-TALEN CREL-hom-R
JAAATTTAGAACTATGGTGGA]
CREL-sgRNA
C REL CREL-left-TALEN
ATATGAATTTTTTCAAGTA]
CREL-hom-F
[TGAGTGACTCCTTTCCATATGAATTTTTTCAAGTA
5" CAATTGAGTGACTCCTTTCCATATGAATTTTTTCAAGTATAACTTGCAAGATTTAAATCCTTTTAAATCTTGATACCACCTATATAGATGCAGCATTTTGTATTTGTCTAACTGGGGATAT 37
I ; ! ' ! ' I + ! N ! f ! ; ! ' ! ' ! + ! n N ' ]
I T T T T T T T T T T T |
3’ GTTAACTCACTGAGGAAAGGTATACTTAAAAAAGTTCATATTGAACGTTCTAAATTTAGGAAAATTTAGAACTATGGTGGATATATCTACGTCGTAAAACATAAACAGATTGACCCCTATA 57
1 " " L 5 " L L 10, " L
Gln Leu Ser Asp Ser Phe Pro Tyr Glu Phe Phe Gin Val
CREL [
PAM
|
STOP
[TAGGAAAATTTAGAACTA| TATATCTACGTCGTAAAACATAAACAGATTGACCC]
CREL-right-TALEN CREL-hom-R
AAATTTAGAACTATGGTGGA]
CREL-sgRNA
NFKB1 NFkB1-left-TALEN
TCTAGAAGGCAAAATT]
NFxB1-hom-F
IATTATGGGCAGGAAGGACCTCTAGAAGGCAAAATT
5" CATGATTATGGGCAGGAAGGACCTCTAGAAGGCAAAATTTAGCCTGCTGACAATTTCCCACACCGTGTAAACCAAAGCCCTAAAATTCCACTGCGTTGTCCACAAGACAGAAGCTGAAG 37
1 ' ! ' ! ! ' I : N : N ' 1 : ' y N ! + ! + ]
t + t + t + t + t + } + } + } + t + t + 1 + } + 1
ar GTACTAATACCCGTCCTTCCTGGAGATCTTCCGTTTTAAATCGGACGACTGTTAAAGGGTGTGGCACATTTGGTTTCGGGATTTTAAGGTGACG CAGGTGTTCTGTCTTCGACTTC 5°'
1 5 10
His Asp Tyr Gl n_Glu Gly Pro Leu Glu Gly Lys 1le @
[
PAM
||
STOP
GGTGTGGCACATTTGGTT' TTTTAAGGTGACGCAACAGGTGTTCTGTCTTCGA]
NFkB1-right-TALEN NFiB1-hom-R
GTGGCACATTTGGTTTCGGG|
NF-kB1-sgRNA
NFKBZ NFB2-left-TALEN
CCCCAGCCTCAGGTGCAC
NFkB2-hom-F
IGGCTCTGCCACGGGCRCCCCCAGCE‘,T[‘,AGGTGCAD
5" GGAGGGCTCTGCCACBBGCACCCCCAGCCTCAGGTGCACTGACCTGCTGCCTGCCCCCAGCCCCCTTCCCGGACCCCCTBTACAGCGTCCCCACCTATTTCAAATCTTATTTAACACCCCACACCE 37
I ; I ' L ' ' ' s n ! ‘ ' ' ' + ! ' ! ' ! ' . ' ! :
r t t t t t t t t t t T T 1
3" CCTCCCGAGBACGGTGCCCGTGGGGGTCGBAGBTCCACGTGACTGBACGACGBACGGGGGTCGGGGGAAGG6CCTGGGGGACATGTCGCAGGGGTGGATAAAGTTTAGAATAAATTGTGGGGTGTGGG 5
n n 5 n n L n 10 n L " L
Gly Gly Leu Cys His Gly His Pro Gin Pro GIn Val His
NFKB2
PAM
[ |
STOP
GGTGBATAAAGTTTAGAATAAATTGTGGGGTGTGGI
NF«B2-right-TALEN NF<B2-hom-R
GAAGGGCCTGGGGGACATGT]

NFkB! RNA

Figure S4. Locations of binding sites of all TALENs and CRISRP/Cas9-sgRNA
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