Suppementary Table 1.

A. Single Cpf1 crRNAs and SpCas9 gRNAs

Name

Spacer Sequence with Cpf1 PAM

Genomic coordinates

HBB_1 crRNA (H1)

TTTGTACTGATGGTATGGGGCCAA

Chr11

: 5248505 - 5248528

HBB_2 crRNA (H2)

TTTGAAGTCCAACTCCTAAGCCAG

Chr11

: 5248452 - 5248475

HBB_3 crRNA (H3)

TTTGCAAGTGTATTTACGTAATAT

Chr11

: 5248550 - 5248573

AR_1 crRNA (A1)

TTTGAGAGTCTGGATGAGAAATGC

ChrX: 66763209 - 66763232

(
AR_2 crRNA (A2)

TTTCTACCCTCTTCTCTGCCTTTC

ChrX: 66763260 - 66763283

AR_3 crRNA (A3)

TTTGCTCTAGGAACCCTCAGCCCC

ChrX: 66763299 - 66763322

NPY1R_1 crRNA
(N1)

TTTCAAGCCTCGGGAAACTGCCCT

Chr4: 164254005 - 164254028

NPY1R_2 crRNA
(N2)

TTTCTTTGTTTGCAGGTCAGTGCC

Chr4: 164254048 - 164254071

NPY1R_3 crRNA
(N3)

TTTGGGCTGGCGCTCGAGCTCTCC

Chr4: 164254099 - 164254122

CD22_1_crRNA

TTTCCTCCTCAATATCTATGTGCT

Chr19:

35819609 -35819632

CD22_2_crRNA

TTTCATCATAGGCATAAATGGTGG

Chr19:

35819677- 35819700

CD22_3_crRNA

TTTATGCCTATGATGAAAAGAGTG

Chr19:

35819683 -35819706

CD22_4_crRNA

TTTAGTGACACCATCCAGTTATTA

Chr19:

35819714- 35819737

CD22_5_crRNA

TTTGTAGTTTAGTGACACCATCCA

Chr19:

35819721- 35819744

CD22_6_crRNA

TTTCAGCGGGCTGCAGTTCTCCTG

Chr19:

35819769 -35819792

CD22_7_crRNA

TTTCCTGAGAGCTGGGTAGAGGGG

Chr19:

35819813- 35819836

CD22_8_crRNA

TTTCAGAATGGGCTCCTCCACAAC

Chr19:

35819839- 35819862

CD22_9 crRNA

TTTGCAATATCAGATCAGTTTCAG

Chr19:

35819857- 35819880

CD22_10_crRNA

TTTCCGTGTATGGGTTTGCAATAT

Chr19:

35819871-35819894

CD22_11_crRNA

TTTCCCCACTCCCCAGATCACGGT

Chr19:

35819965- 35819988

CD22_12_crRNA

TTTCCCCTCCATGGCCACACCCCC

Chr19: 3582002- 35820046

CD22_13_crRNA

TTTGCTCTCAGATGCTGCCAGGGT

Chr19: 3582008- 35820104

CD22_14_crRNA TTTCCGCGTGTCTTCCCTCTTCAG Chr19: 35820107- 35820130
CD22_15_crRNA TTTACCTGTTTCCGCGTGTCTTCC Chr19: 35820115-35820138
CD22_16_crRNA TTTGCATTCAACAAGCAAGTTATT Chr19: 35820156- 35820179
CD5_1_crRNA TTTCCATGTTGTGTGTTTGTGATT Chr11: 60869058- 60869081
CD5_2_crRNA TTTCTGTGTTGTGTGTGATCTCCA Chr11: 60869176-60869199
CD5_3_crRNA TTTGCTAGCAAGTACAAGAGATGG Chr11: 60869454- 60869477
CD5_4_crRNA TTTGAGCTGACTTTCCACAGGTGG Chr11: 60869481- 60869504
CD5_5_crRNA TTTGTGAGGGATGAGGTTGGAAGT Chr11: 60869504 -60869527
CD5_6_crRNA TTTGGCTTTCACTGGAGTCTGCAA Chr11: 60869548 -60869571
CD5_7_crRNA TTTCACTGGAGTCTGCAACAAGAA Chr11: 60869554- 60869577
CD5_8_crRNA TTTCCCGCCTCTCCCCACCCAGAC Chr11: 60869596 - 60869619
CD5_9_crRNA TTTGAATGGCAGCCCTGGCCTCTG Chr11: 60869804- 60869827
CD5_10_crRNA TTTGAAGTTGAACTGTCAACTTCC Chr11: 60869852- 60869875
CD5_11_crRNA TTTGCCAGGAGGAAGTTGACAGTT Chr11: 60869842- 60869865
CD5_12_crRNA TTTACCCAAGGCTGACTCTGGGAT Chr11: 60870156 -60870179




CD5_13_crRNA

TTTGGGGCCACTGGGATCCCTGCC

Chr11: 6087021- 60870235

CD5_14_crRNA

TTTACCCTTCCAGTGCAAGAGAGA

Chr11: 60870331 60870354

CD5_15_crRNA

TTTGATGGGGCCCAGACAACTTGA

Chr11: 60870373 60870396

CD5_16_crRNA

TTTAGCAGAGCATTCAGGCCTCCC

Chr11: 60870416 60870439

Name Spacer Sequence with SpCas9 PAM Genomic coordinates
VEGFA_1 GTGTGCAGACGGCAGTCACTAGG Chr6: 43737352 - 43737374
VEGFA_2 GAGCAGCGTCTTCGAGAGTGAGG Chr6: 43737414 - 43737436
VEGFA_3 GGTGAGTGAGTGTGTGCGTGTGG Chr6: 43737454- 43737476

B. Multiplex Cpf1 crRNAs targeting a single promoter

Name Pair # Oligonucleotides sequences to be ordered Orientation
AGATTACTGATGGTATGGGGCCAAA
HBB_MST Pair1 Top
TAGTAGAAATTTTGGCCCCATACCATCAGTA
Bottom
ATTTCTACTAAGTGTAGATAAGTCCAACTCCTA
Pair 2 | AGCCAGAATTTCTACTAA Top
ATCTACACTTAGTAGAAATTCTGGCTTAGGAG
TTGGACTTATCTACACT Bottom
GTGTAGATCAAGTGTATTTACGTAATATAATTT
Pair 3 | CTACTAAGTGTAGATTTTTTTTA Top
AGCTTAAAAAAAATCTACACTTAGTAGAAATTA
TATTACGTAAATACACTTG Bottom
AGATAGAGTCTGGATGAGAAATGCA Top
AR_MST Pairl " TAGTAGAAATTGCATTTCTCATCCAGACTCT Bottom
ATTTCTACTAAGTGTAGATTACCCTCTTCTCTG
Pair2 | CCTTTCAATTTCTACTAA Top
ATCTACACTTAGTAGAAATTGAAAGGCAGAGA
AGAGGGTAATCTACACT Bottom
GTGTAGATCTCTAGGAACCCTCAGCCCCAATT
Pair 3 | TCTACTAAGTGTAGATTTTTTTTA Top
AGCTTAAAAAAAATCTACACTTAGTAGAAATTG
GGGCTGAGGGTTCCTAGAG Bottom
AGATAAGCCTCGGGAAACTGCCCTA
NPY1R_MST Pair1 Top

TAGTAGAAATTAGGGCAGTTTCCCGAGGCTT

Bottom




ATTTCTACTAAGTGTAGATTTTGTTTGCAGGTC
Pair2 | AGTGCCAATTTCTACTAA Top
ATCTACACTTAGTAGAAATTGGCACTGACCTG
CAAACAAAATCTACACT Bottom
GTGTAGATGGCTGGCGCTCGAGCTCTCCAAT
Pair 3 | TTCTACTAAGTGTAGATTTTTTTTA Top
AGCTTAAAAAAAATCTACACTTAGTAGAAATTG
GAGAGCTCGAGCGCCAGCC Bottom
C. Multiplex Cpf1 crRNAs targeting multiple promoters
Name Pair # Oligonucleotides sequences to be ordered Orientation
AGATTACTGATGGTATGGGGCCAAA Top
HBB—AI\Fjé'iPWR Pairl I TAGTAGAAATTTTGGCCCCATACCATCAGTA Bottom
- ATTTCTACTAAGTGTAGATCTCTAGGAACCCTC
Pair 2 | AGCCCCAATTTCTACTAA Top
ATCTACACTTAGTAGAAATTGGGGCTGAGGGT
TCCTAGAGATCTACACT Bottom
GTGTAGATAAGCCTCGGGAAACTGCCCTAATT
Pair 3 | TCTACTAAGTGTAGATTTTTTTTA Top
AGCTTAAAAAAAATCTACACTTAGTAGAAATTA
GGGCAGTTTCCCGAGGCTT Bottom
Supplementary Table 2.
Primer name Sequence Orientation | Target Gene | Purpose
oET 173 ATGGTGAGCAGAGTGCCCTATC Forward
oET 174 | ATGGTCCCTGGCAGTCTCCAAA Reverse NPY1R | RT-gPCR
oET 175 CCATCGGACTCTCATAGGTTGTC Forward
oET 176 GACCTGTACTTATTGTCTCTCATC Reverse AR
oET 225 GCACGTGGATCCTGAGAACT Forward
oET 226 | ATTGGACAGCAAGAAAGCGAG Reverse HBB
gPCR condition Number of Cycle Temperature(°C) Time(sec)
Denaturation 1 95 20
95 3
Amplification 45 60 30




Supplementary Note 1

Initial characterization of dLbCpf1- and dAsCpf1-based activators

Initial GFP reporter-based assay experiments showed that a “dead” Cpf1
from Lachnospiraceae bacterium (dLbCpf1)-VPR fusion induced higher levels of
gene activation than a “dead” Acidaminococcus sp. BV3L6 Cpf1 (dAsCpf1)-VPR
fusion (Supplementary Figs. 1a — 1c). This difference is consistent with
previous reports from our group showing that LbCpf1 generally exhibits higher
genome-editing activities than AsCpf1 in human cells’. Western blots performed
with these fusions showed only modestly lower expression of the dAsCpf1-VPR
compared with dLbCpf1-VPR (Supplementary Fig. 1d). Based on these results,
we chose to use the dLbCpf1 protein for building activators.

Attempts to optimize MST cRNA-mediated transcriptional activation

We attempted to optimize the activities of MST crRNAs relative to single
individually expressed crRNAs and focused on dLbCpf1-VPR because as a
single protein system (as opposed to the two-protein drug-inducible systems) it
has fewer parameters to vary. We altered the relative and absolute amounts of
plasmids encoding crRNAs and dLbCpf1-VPR protein and also tested more
extended post-transfection time points but did not observe any substantial
improvements relative to our initial experimental conditions (compare
Supplementary Fig. 4 to Fig. 2d). For example, for the MST crRNA targeted to
the NPY1R gene, the level of activation consistently remained between ~45%
and 80% of that observed with the individually expressed crRNA across all

biological replicates. For the HBB and AR genes, matched single individually



expressed and MST crRNAs still showed comparable activation levels across the
different optimization conditions. We conclude from these results that differences
observed between single and MST crRNAs are likely target site-dependent and
that further optimization will be required to achieve consistently equivalent
activities (e.g., changes to MST crRNA transcript architecture or other alterations

to the activators).

Supplementary Note 2.

VPR activator fusion
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Name Addgene # Description
1 MMW1578 TBD pCAG-human dLbCpf1(D832A)-NLS-3xHA
2 BPK1169 TBD pCAG-DmrC-NLS-FLAG-P65
3 MMW948 TBD pCAG-DmrC-NLS-FLAG-VPR
4 JG1202 TBD pCAG-human dLbCpf1(D832A)-NLS-3xHA-p65
5 JG1211 TBD pCAG-human dLbCpf1(D832A)-NLS-3xHA-VPR
6 JG674 TBD pCAG-human dLbCpf1(D832A)-NLS-3xHA-DmrA(X1)
7 JG676 TBD pCAG-human dLbCpf1(D832A)-NLS-3xHA-DmrA(X2)
8 JG693 TBD pCAG-human dLbCpf1(D832A)-NLS-3xHA-DmrA(X3)
9 YET1000 TBD pCAG-human dLbCpf1(D832A)-NLS-3xHA-DmrA(X4)
10 BPK3082 78742 PUG-LbCpf1-crRNA-BsmBlcassette
1 BPK617 TBD p3C):(,";\EAI\(l;I:\S”—Dh6u4man—dSpCasQ(D10A/H840)—NLS(SV40)—
12 BPK1160 TBD 3&%?2(—3!%2;uman—dSpCasQ(D10A/H840)—NLS(SV40)—
13 BPK278 TBD 3;;([:{\2(—3VP64—human—dSpCasQ(D1OA/H840)—NLS(SV40)—
14 BPK1163 TBD 3&%?2(—;)65—human—d$p0asQ(D10A/H840)—NLS(SV40)—




TBD pCAG-NLS-human-dSpCas9(D10A/H840)-NLS(SV40)-

15 BPK1019 3xFLAG-DmrA

pCAG-NLS-human-dSpCas9(D10A/H840)-NLS(SV40)-
3xFLAG-DmrA(x2)
pCAG-NLS-human-dSpCas9(D10A/H840)-NLS(SV40)-
3xFLAG-DmrA(x3)

pCAG-NLS-human-dSpCas9(D10A/H840)-NLS(SV40)-
3xFLAG-DmrA(x4)

pCAG-DmrA-NLS-human-dSpCas9(D10A/H840)-
NLS(SV40)-3xFLAG

pCAG-DmrA(x2)-NLS-human-dSpCas9(D10A/H840)-
NLS(SV40)-3xFLAG

pCAG-DmrA(x3)-NLS-human-dSpCas9(D10A/H840)-
NLS(SV40)-3xFLAG

16 BPK1033 TBD

17 BPK1040 TBD

18 BPK1179 TBD

19 BPK975 TBD

20 BPK976 TBD

21 BPK1143 TBD

pCAG-DmrA(x4)-NLS-human-dSpCas9(D10A/H840)-

22 BPK1147 TBD NLS(SV40)-3xFLAG

23 JKNp44 TBD pHR-SFFV-HA-NLS-dSpCas9(D10A/H840)-VPR-2PA-BFP

24 JKNp47 TBD pHR-SFFV-HA-NLS-dLbCpf1(D832A)-VPR-2PA-BFP

25 JKNp49 TBD pHR-SFFV-HA-NLS-dAsCpf1(D908A/E993A)-VPR-2PA-BFP

1. MMW1578: CAG-human dLbCpf1(D832A)-NLS-3xHA
Human codon optimized dLbCpf1: bold, NLS: jtalic, 3xHA: lower case

ATGAGCAAGCTGGAGAAGTTTACAAACTGCTACTCCCTGTCTAAGACCCTGAGGT
TCAAGGCCATCCCTGTGGGCAAGACCCAGGAGAACATCGACAATAAGCGGCTGC
TGGTGGAGGACGAGAAGAGAGCCGAGGATTATAAGGGCGTGAAGAAGCTGCTG
GATCGCTACTATCTGTCTTTTATCAACGACGTGCTGCACAGCATCAAGCTGAAGA
ATCTGAACAATTACATCAGCCTGTTCCGGAAGAAAACCAGAACCGAGAAGGAGA
ATAAGGAGCTGGAGAACCTGGAGATCAATCTGCGGAAGGAGATCGCCAAGGCCT
TCAAGGGCAACGAGGGCTACAAGTCCCTGTTTAAGAAGGATATCATCGAGACAA
TCCTGCCAGAGTTCCTGGACGATAAGGACGAGATCGCCCTGGTGAACAGCTTCA
ATGGCTTTACCACAGCCTTCACCGGCTTCTTTGATAACAGAGAGAATATGTTTTCC
GAGGAGGCCAAGAGCACATCCATCGCCTTCAGGTGTATCAACGAGAATCTGACC
CGCTACATCTCTAATATGGACATCTTCGAGAAGGTGGACGCCATCTTTGATAAGC
ACGAGGTGCAGGAGATCAAGGAGAAGATCCTGAACAGCGACTATGATGTGGAGG
ATTTCTTTGAGGGCGAGTTCTTTAACTTTGTGCTGACACAGGAGGGCATCGACGT
GTATAACGCCATCATCGGCGGCTTCGTGACCGAGAGCGGCGAGAAGATCAAGGG
CCTGAACGAGTACATCAACCTGTATAATCAGAAAACCAAGCAGAAGCTGCCTAA
GTTTAAGCCACTGTATAAGCAGGTGCTGAGCGATCGGGAGTCTCTGAGCTTCTAC
GGCGAGGGCTATACATCCGATGAGGAGGTGCTGGAGGTGTTTAGAAACACCCTG
AACAAGAACAGCGAGATCTTCAGCTCCATCAAGAAGCTGGAGAAGCTGTTCAAG
AATTTTGACGAGTACTCTAGCGCCGGCATCTTTGTGAAGAACGGCCCCGCCATCA
GCACAATCTCCAAGGATATCTTCGGCGAGTGGAACGTGATCCGGGACAAGTGGA
ATGCCGAGTATGACGATATCCACCTGAAGAAGAAGGCCGTGGTGACCGAGAAGT
ACGAGGACGATCGGAGAAAGTCCTTCAAGAAGATCGGCTCCTTTTCTCTGGAGCA
GCTGCAGGAGTACGCCGACGCCGATCTGTCTGTGGTGGAGAAGCTGAAGGAGAT
CATCATCCAGAAGGTGGATGAGATCTACAAGGTGTATGGCTCCTCTGAGAAGCTG
TTCGACGCCGATTTTGTGCTGGAGAAGAGCCTGAAGAAGAACGACGCCGTGGTG
GCCATCATGAAGGACCTGCTGGATTCTGTGAAGAGCTTCGAGAATTACATCAAGG
CCTTCTTTGGCGAGGGCAAGGAGACAAACAGGGACGAGTCCTTCTATGGCGATTT
TGTGCTGGCCTACGACATCCTGCTGAAGGTGGACCACATCTACGATGCCATCCGC
AATTATGTGACCCAGAAGCCCTACTCTAAGGATAAGTTCAAGCTGTATTTTCAGAA



CCCTCAGTTCATGGGCGGCTGGGACAAGGATAAGGAGACAGACTATCGGGCCAC
CATCCTGAGATACGGCTCCAAGTACTATCTGGCCATCATGGATAAGAAGTACGCC
AAGTGCCTGCAGAAGATCGACAAGGACGATGTGAACGGCAATTACGAGAAGATC
AACTATAAGCTGCTGCCCGGCCCTAATAAGATGCTGCCAAAGGTGTTCTTTTCTA
AGAAGTGGATGGCCTACTATAACCCCAGCGAGGACATCCAGAAGATCTACAAGA
ATGGCACATTCAAGAAGGGCGATATGTTTAACCTGAATGACTGTCACAAGCTGAT
CGACTTCTTTAAGGATAGCATCTCCCGGTATCCAAAGTGGTCCAATGCCTACGAT
TTCAACTTTTCTGAGACAGAGAAGTATAAGGACATCGCCGGCTTTTACAGAGAGG
TGGAGGAGCAGGGCTATAAGGTGAGCTTCGAGTCTGCCAGCAAGAAGGAGGTG
GATAAGCTGGTGGAGGAGGGCAAGCTGTATATGTTCCAGATCTATAACAAGGACT
TTTCCGATAAGTCTCACGGCACACCCAATCTGCACACCATGTACTTCAAGCTGCT
GTTTGACGAGAACAATCACGGACAGATCAGGCTGAGCGGAGGAGCAGAGCTGTT
CATGAGGCGCGCCTCCCTGAAGAAGGAGGAGCTGGTGGTGCACCCAGCCAACTC
CCCTATCGCCAACAAGAATCCAGATAATCCCAAGAAAACCACAACCCTGTCCTAC
GACGTGTATAAGGATAAGAGGTTTTCTGAGGACCAGTACGAGCTGCACATCCCAA
TCGCCATCAATAAGTGCCCCAAGAACATCTTCAAGATCAATACAGAGGTGCGCGT
GCTGCTGAAGCACGACGATAACCCCTATGTGATCGGCATCGCCAGGGGCGAGCG
CAATCTGCTGTATATCGTGGTGGTGGACGGCAAGGGCAACATCGTGGAGCAGTA
TTCCCTGAACGAGATCATCAACAACTTCAACGGCATCAGGATCAAGACAGATTAC
CACTCTCTGCTGGACAAGAAGGAGAAGGAGAGGTTCGAGGCCCGCCAGAACTG
GACCTCCATCGAGAATATCAAGGAGCTGAAGGCCGGCTATATCTCTCAGGTGGT
GCACAAGATCTGCGAGCTGGTGGAGAAGTACGATGCCGTGATCGCCCTGGAGGA
CCTGAACTCTGGCTTTAAGAATAGCCGCGTGAAGGTGGAGAAGCAGGTGTATCA
GAAGTTCGAGAAGATGCTGATCGATAAGCTGAACTACATGGTGGACAAGAAGTC
TAATCCTTGTGCAACAGGCGGCGCCCTGAAGGGCTATCAGATCACCAATAAGTTC
GAGAGCTTTAAGTCCATGTCTACCCAGAACGGCTTCATCTTTTACATCCCTGCCTG
GCTGACATCCAAGATCGATCCATCTACCGGCTTTGTGAACCTGCTGAAAACCAAG
TATACCAGCATCGCCGATTCCAAGAAGTTCATCAGCTCCTTTGACAGGATCATGT
ACGTGCCCGAGGAGGATCTGTTCGAGTTTGCCCTGGACTATAAGAACTTCTCTCG
CACAGACGCCGATTACATCAAGAAGTGGAAGCTGTACTCCTACGGCAACCGGAT
CAGAATCTTCCGGAATCCTAAGAAGAACAACGTGTTCGACTGGGAGGAGGTGTG
CCTGACCAGCGCCTATAAGGAGCTGTTCAACAAGTACGGCATCAATTATCAGCAG
GGCGATATCAGAGCCCTGCTGTGCGAGCAGTCCGACAAGGCCTTCTACTCTAGCT
TTATGGCCCTGATGAGCCTGATGCTGCAGATGCGGAACAGCATCACAGGCCGCA
CCGACGTGGATTTTCTGATCAGCCCTGTGAAGAACTCCGACGGCATCTTCTACGA
TAGCCGGAACTATGAGGCCCAGGAGAATGCCATCCTGCCAAAGAACGCCGACGC
CAATGGCGCCTATAACATCGCCAGAAAGGTGCTGTGGGCCATCGGCCAGTTCAA
GAAGGCCGAGGACGAGAAGCTGGATAAGGTGAAGATCGCCATCTCTAACAAGGA
GTGGCTGGAGTACGCCCAGACCAGCGTGAAGCACAAAAGGCCGGCGGCCACGAA
AAAGGCCGGCCAGGCAAAAAAGAAAAAGGGATCCtacccatacgatgttccagattacgcttatcce
tacgacgtgcctgattatgcatacccatatgatgtccccgactatgccTAA

2. BPK1169: CAG-DmrC-NLS-FLAG-P65
DmrC: bold, NLS-Flag: italic, P65: lower case
ATGGGATCCAGAATCCTCTGGCATGAGATGTGGCATGAAGGCCTGGAAGAGGCA
TCTCGTTTGTACTTTGGGGAAAGGAACGTGAAAGGCATGTTTGAGGTGCTGGAGC

CCTTGCATGCTATGATGGAACGGGGACCCCAGACTCTGAAGGAAACATCCTTTAA
TCAGGCCTATGGTCGAGATTTAATGGAGGCCCAAGAGTGGTGCAGGAAGTACAT



GAAATCAGGGAATGTCAAGGACCTCCTCCAAGCCTGGGACCTCTATTATCATGTG
TTCCGACGAATCTCAAAGGGCGGCGGATCCCCCAAGAAGAAGAGGAAAGTCTCGA
GCGACTACAAAGACCATGACGGTGATTATAAAGATCATGACATCGATTACAAGGAT
GACGATGACAAGGCTGCAGGAGGCGGTGGAAGCGGGatggagttccagtacctgccagataca
gacgatcgtcaccggattgaggagaaacgtaaaaggacatatgagaccticaagagcatcatgaagaagagtccttica
gcggacccaccgacccccggcctccacctcgacgcattgetgtgecttcccgcagctcagcttectgtccccaageccageac
cccagccctatccctttacgtcatccctgagcaccatcaactatgatgagtttcccaccatggtgtttccttictgggcagatcag
ccaggcctcggccttggccccggceccctcceccaagtectgecccaggcetccageccctgeccctgetccagecatggtate
agctctggcccaggcecccagcccctgtcccagtcctageccccaggcecctectcaggetgtggcecccacctgeccccaage
ccacccaggctggggaaggaacgctgtcagaggccctgctgcagctgcagtttgatgatgaagacctgggggccttgcett
ggcaacagcacagacccagctgtgttcacagacctggcatccgtcgataactccgagtttcagcagctgctgaaccaggg
catacctgtggccccccacacaactgagcccatgctgatggagtaccctgaggctataactcgectagtgacaggggcecc
agaggccccccgacccagctcctgcetccactgggggcecccggggcetccccaatggcectectttcaggagatgaagacttc
tcctccattgecggacatggacttctcagecctgctgagtcagatcagctct TAA

3. MMW948: CAG-DmrC-NLS-FLAG-VPR

DmrC: bold, NLS-Flag: italic, VP64: red, NLS: italic and underline, p65: blue, Rta:

ATGGGATCCAGAATCCTCTGGCATGAGATGTGGCATGAAGGCCTGGAAGAGGCA
TCTCGTTTGTACTTTGGGGAAAGGAACGTGAAAGGCATGTTTGAGGTGCTGGAGC
CCTTGCATGCTATGATGGAACGGGGACCCCAGACTCTGAAGGAAACATCCTTTAA
TCAGGCCTATGGTCGAGATTTAATGGAGGCCCAAGAGTGGTGCAGGAAGTACAT
GAAATCAGGGAATGTCAAGGACCTCCTCCAAGCCTGGGACCTCTATTATCATGTG
TTCCGACGAATCTCAAAGGGCGGCGGATCCCCCAAGAAGAAGAGGAAAGTCTCGA
GCGACTACAAAGACCATGACGGTGATTATAAAGATCATGACATCGATTACAAGGAT
GACGATGACAAGGCTGCAGGAGGCGGTGGAAGCGGGTCGGAGGCCAGCGGTTCC
GGACGGGCTGACGCATTGGACGATTTTGATCTGGATATGCTGGGAAGTGACGCCC
TCGATGATTTTGACCTTGACATGCTTGGTTCGGATGCCCTTGATGACTTTGACCTCG
ACATGCTCGGCAGTGACGCCCTTGATGATTTCGACCTGGACATGCTGATTAACTCT
AGAAGTTCCGGATCTCCGAAAAAGAAACGCAAAGTTGGTAGCCAGTACCTGCCCGA
CACCGACGACCGGCACCGGATCGAGGAAAAGCGGAAGCGGACCTACGAGACATT
CAAGAGCATCATGAAGAAGTCCCCCTTCAGCGGCCCCACCGACCCTAGACCTCCA
CCTAGAAGAATCGCCGTGCCCAGCAGATCCAGCGCCAGCGTGCCAAAACCTGCCC
CCCAGCCTTACCCCTTCACCAGCAGCCTGAGCACCATCAACTACGACGAGTTCCCT
ACCATGGTGTTCCCCAGCGGCCAGATCTCTCAGGCCTCTGCTCTGGCTCCAGCCC
CTCCTCAGGTGCTGCCTCAGGCTCCTGCTCCTGCACCAGCTCCAGCCATGGTGTC
TGCACTGGCTCAGGCACCAGCACCCGTGCCTGTGCTGGCTCCTGGACCTCCACAG
GCTGTGGCTCCACCAGCCCCTAAACCTACACAGGCCGGCGAGGGCACACTGTCTG
AAGCTCTGCTGCAGCTGCAGTTCGACGACGAGGATCTGGGAGCCCTGCTGGGAAA
CAGCACCGATCCTGCCGTGTTCACCGACCTGGCCAGCGTGGACAACAGCGAGTTC
CAGCAGCTGCTGAACCAGGGCATCCCTGTGGCCCCTCACACCACCGAGCCCATGC
TGATGGAATACCCCGAGGCCATCACCCGGCTCGTGACAGGCGCTCAGAGGCCTCC
TGATCCAGCTCCTGCCCCTCTGGGAGCACCAGGCCTGCCTAATGGACTGCTGTCT
GGCGACGAGGACTTCAGCTCTATCGCCGATATGGATTTCTCAGCCTTGCTGGGCTC
TGGCAGCGGCAGC




TTT

4. JG1202: CAG-human dLbCpf1(D832A)-NLS-3xHA-P65

Human codon optimized dLbCpf1: bold, NLS: italic, 3xHA: lower case, P65: lower case
and bold

ATGAGCAAGCTGGAGAAGTTTACAAACTGCTACTCCCTGTCTAAGACCCTGAGGT
TCAAGGCCATCCCTGTGGGCAAGACCCAGGAGAACATCGACAATAAGCGGCTGC
TGGTGGAGGACGAGAAGAGAGCCGAGGATTATAAGGGCGTGAAGAAGCTGCTG
GATCGCTACTATCTGTCTTTTATCAACGACGTGCTGCACAGCATCAAGCTGAAGA
ATCTGAACAATTACATCAGCCTGTTCCGGAAGAAAACCAGAACCGAGAAGGAGA
ATAAGGAGCTGGAGAACCTGGAGATCAATCTGCGGAAGGAGATCGCCAAGGCCT
TCAAGGGCAACGAGGGCTACAAGTCCCTGTTTAAGAAGGATATCATCGAGACAA
TCCTGCCAGAGTTCCTGGACGATAAGGACGAGATCGCCCTGGTGAACAGCTTCA
ATGGCTTTACCACAGCCTTCACCGGCTTCTTTGATAACAGAGAGAATATGTTTTCC
GAGGAGGCCAAGAGCACATCCATCGCCTTCAGGTGTATCAACGAGAATCTGACC
CGCTACATCTCTAATATGGACATCTTCGAGAAGGTGGACGCCATCTTTGATAAGC
ACGAGGTGCAGGAGATCAAGGAGAAGATCCTGAACAGCGACTATGATGTGGAGG
ATTTCTTTGAGGGCGAGTTCTTTAACTTTGTGCTGACACAGGAGGGCATCGACGT
GTATAACGCCATCATCGGCGGCTTCGTGACCGAGAGCGGCGAGAAGATCAAGGG
CCTGAACGAGTACATCAACCTGTATAATCAGAAAACCAAGCAGAAGCTGCCTAA
GTTTAAGCCACTGTATAAGCAGGTGCTGAGCGATCGGGAGTCTCTGAGCTTCTAC
GGCGAGGGCTATACATCCGATGAGGAGGTGCTGGAGGTGTTTAGAAACACCCTG
AACAAGAACAGCGAGATCTTCAGCTCCATCAAGAAGCTGGAGAAGCTGTTCAAG
AATTTTGACGAGTACTCTAGCGCCGGCATCTTTGTGAAGAACGGCCCCGCCATCA
GCACAATCTCCAAGGATATCTTCGGCGAGTGGAACGTGATCCGGGACAAGTGGA
ATGCCGAGTATGACGATATCCACCTGAAGAAGAAGGCCGTGGTGACCGAGAAGT
ACGAGGACGATCGGAGAAAGTCCTTCAAGAAGATCGGCTCCTTTTCTCTGGAGCA
GCTGCAGGAGTACGCCGACGCCGATCTGTCTGTGGTGGAGAAGCTGAAGGAGAT
CATCATCCAGAAGGTGGATGAGATCTACAAGGTGTATGGCTCCTCTGAGAAGCTG
TTCGACGCCGATTTTGTGCTGGAGAAGAGCCTGAAGAAGAACGACGCCGTGGTG
GCCATCATGAAGGACCTGCTGGATTCTGTGAAGAGCTTCGAGAATTACATCAAGG
CCTTCTTTGGCGAGGGCAAGGAGACAAACAGGGACGAGTCCTTCTATGGCGATTT
TGTGCTGGCCTACGACATCCTGCTGAAGGTGGACCACATCTACGATGCCATCCGC
AATTATGTGACCCAGAAGCCCTACTCTAAGGATAAGTTCAAGCTGTATTTTCAGAA
CCCTCAGTTCATGGGCGGCTGGGACAAGGATAAGGAGACAGACTATCGGGCCAC
CATCCTGAGATACGGCTCCAAGTACTATCTGGCCATCATGGATAAGAAGTACGCC
AAGTGCCTGCAGAAGATCGACAAGGACGATGTGAACGGCAATTACGAGAAGATC
AACTATAAGCTGCTGCCCGGCCCTAATAAGATGCTGCCAAAGGTGTTCTTTTCTA



AGAAGTGGATGGCCTACTATAACCCCAGCGAGGACATCCAGAAGATCTACAAGA
ATGGCACATTCAAGAAGGGCGATATGTTTAACCTGAATGACTGTCACAAGCTGAT
CGACTTCTTTAAGGATAGCATCTCCCGGTATCCAAAGTGGTCCAATGCCTACGAT
TTCAACTTTTCTGAGACAGAGAAGTATAAGGACATCGCCGGCTTTTACAGAGAGG
TGGAGGAGCAGGGCTATAAGGTGAGCTTCGAGTCTGCCAGCAAGAAGGAGGTG
GATAAGCTGGTGGAGGAGGGCAAGCTGTATATGTTCCAGATCTATAACAAGGACT
TTTCCGATAAGTCTCACGGCACACCCAATCTGCACACCATGTACTTCAAGCTGCT
GTTTGACGAGAACAATCACGGACAGATCAGGCTGAGCGGAGGAGCAGAGCTGTT
CATGAGGCGCGCCTCCCTGAAGAAGGAGGAGCTGGTGGTGCACCCAGCCAACTC
CCCTATCGCCAACAAGAATCCAGATAATCCCAAGAAAACCACAACCCTGTCCTAC
GACGTGTATAAGGATAAGAGGTTTTCTGAGGACCAGTACGAGCTGCACATCCCAA
TCGCCATCAATAAGTGCCCCAAGAACATCTTCAAGATCAATACAGAGGTGCGCGT
GCTGCTGAAGCACGACGATAACCCCTATGTGATCGGCATCGCCAGGGGCGAGCG
CAATCTGCTGTATATCGTGGTGGTGGACGGCAAGGGCAACATCGTGGAGCAGTA
TTCCCTGAACGAGATCATCAACAACTTCAACGGCATCAGGATCAAGACAGATTAC
CACTCTCTGCTGGACAAGAAGGAGAAGGAGAGGTTCGAGGCCCGCCAGAACTG
GACCTCCATCGAGAATATCAAGGAGCTGAAGGCCGGCTATATCTCTCAGGTGGT
GCACAAGATCTGCGAGCTGGTGGAGAAGTACGATGCCGTGATCGCCCTGGAGGA
CCTGAACTCTGGCTTTAAGAATAGCCGCGTGAAGGTGGAGAAGCAGGTGTATCA
GAAGTTCGAGAAGATGCTGATCGATAAGCTGAACTACATGGTGGACAAGAAGTC
TAATCCTTGTGCAACAGGCGGCGCCCTGAAGGGCTATCAGATCACCAATAAGTTC
GAGAGCTTTAAGTCCATGTCTACCCAGAACGGCTTCATCTTTTACATCCCTGCCTG
GCTGACATCCAAGATCGATCCATCTACCGGCTTTGTGAACCTGCTGAAAACCAAG
TATACCAGCATCGCCGATTCCAAGAAGTTCATCAGCTCCTTTGACAGGATCATGT
ACGTGCCCGAGGAGGATCTGTTCGAGTTTGCCCTGGACTATAAGAACTTCTCTCG
CACAGACGCCGATTACATCAAGAAGTGGAAGCTGTACTCCTACGGCAACCGGAT
CAGAATCTTCCGGAATCCTAAGAAGAACAACGTGTTCGACTGGGAGGAGGTGTG
CCTGACCAGCGCCTATAAGGAGCTGTTCAACAAGTACGGCATCAATTATCAGCAG
GGCGATATCAGAGCCCTGCTGTGCGAGCAGTCCGACAAGGCCTTCTACTCTAGCT
TTATGGCCCTGATGAGCCTGATGCTGCAGATGCGGAACAGCATCACAGGCCGCA
CCGACGTGGATTTTCTGATCAGCCCTGTGAAGAACTCCGACGGCATCTTCTACGA
TAGCCGGAACTATGAGGCCCAGGAGAATGCCATCCTGCCAAAGAACGCCGACGC
CAATGGCGCCTATAACATCGCCAGAAAGGTGCTGTGGGCCATCGGCCAGTTCAA
GAAGGCCGAGGACGAGAAGCTGGATAAGGTGAAGATCGCCATCTCTAACAAGGA
GTGGCTGGAGTACGCCCAGACCAGCGTGAAGCACAAAAGGCCGGCGGCCACGAA
AAAGGCCGGCCAGGCAAAAAAGAAAAAGGGATCCtacccatacgatgttccagattacgcttatcce
tacgacgtgcctgattatgcatacccatatgatgtccccgactatgccGGAAGCgagttccagtacctgccagataca
gacgatcgtcaccggattgaggagaaacgtaaaaggacatatgagaccttcaagagcatcatgaagaagagtc
ctttcagcggacccaccgacccccggcctccacctcgacgcattgetgtgccttcccgecagcetcagcettctgtee
ccaagccagcaccccagccctatccctttacgtcatccctgagcaccatcaactatgatgagtttcccaccatggt
gtttccttctgggcagatcagccaggcctcggecttggccccggceccctccccaagtecctgeccccaggceteccag
cccctgcccctgctccagcecatggtatcagctctggcccaggccccagcccctgtcccagtecctageccccagg
ccctcctcaggcetgtggccccacctgcccccaagecccacccaggcectggggaaggaacgcetgtcagaggcecct
gctgcagctgcagtttgatgatgaagacctgggggccttgcttggcaacagcacagacccagctgtgttcacag
acctggcatccgtcgataactccgagttticagcagctgctgaaccagggcatacctgtggccccccacacaact
gagcccatgctgatggagtaccctgaggctataactcgcctagtgacaggggcccagaggccccccgaccca
gctcctgctccactgggggceccccggggctccccaatggcectectttcaggagatgaagacttctcctccattgeg
gacatggacttctcagccctgctgagtcagatcagctctTAA

5. JG1211: CAG-human dLbCpf1(D832A)-NLS-3xHA-VPR



Human codon optimized dLbCpf1: bold, NLS: italic, 3xHA: lower case, VP64 , NLS:
italic and underline, p65: blue, Rta:

ATGAGCAAGCTGGAGAAGTTTACAAACTGCTACTCCCTGTCTAAGACCCTGAGGT
TCAAGGCCATCCCTGTGGGCAAGACCCAGGAGAACATCGACAATAAGCGGCTGC
TGGTGGAGGACGAGAAGAGAGCCGAGGATTATAAGGGCGTGAAGAAGCTGCTG
GATCGCTACTATCTGTCTTTTATCAACGACGTGCTGCACAGCATCAAGCTGAAGA
ATCTGAACAATTACATCAGCCTGTTCCGGAAGAAAACCAGAACCGAGAAGGAGA
ATAAGGAGCTGGAGAACCTGGAGATCAATCTGCGGAAGGAGATCGCCAAGGCCT
TCAAGGGCAACGAGGGCTACAAGTCCCTGTTTAAGAAGGATATCATCGAGACAA
TCCTGCCAGAGTTCCTGGACGATAAGGACGAGATCGCCCTGGTGAACAGCTTCA
ATGGCTTTACCACAGCCTTCACCGGCTTCTTTGATAACAGAGAGAATATGTTTTCC
GAGGAGGCCAAGAGCACATCCATCGCCTTCAGGTGTATCAACGAGAATCTGACC
CGCTACATCTCTAATATGGACATCTTCGAGAAGGTGGACGCCATCTTTGATAAGC
ACGAGGTGCAGGAGATCAAGGAGAAGATCCTGAACAGCGACTATGATGTGGAGG
ATTTCTTTGAGGGCGAGTTCTTTAACTTTGTGCTGACACAGGAGGGCATCGACGT
GTATAACGCCATCATCGGCGGCTTCGTGACCGAGAGCGGCGAGAAGATCAAGGG
CCTGAACGAGTACATCAACCTGTATAATCAGAAAACCAAGCAGAAGCTGCCTAA
GTTTAAGCCACTGTATAAGCAGGTGCTGAGCGATCGGGAGTCTCTGAGCTTCTAC
GGCGAGGGCTATACATCCGATGAGGAGGTGCTGGAGGTGTTTAGAAACACCCTG
AACAAGAACAGCGAGATCTTCAGCTCCATCAAGAAGCTGGAGAAGCTGTTCAAG
AATTTTGACGAGTACTCTAGCGCCGGCATCTTTGTGAAGAACGGCCCCGCCATCA
GCACAATCTCCAAGGATATCTTCGGCGAGTGGAACGTGATCCGGGACAAGTGGA
ATGCCGAGTATGACGATATCCACCTGAAGAAGAAGGCCGTGGTGACCGAGAAGT
ACGAGGACGATCGGAGAAAGTCCTTCAAGAAGATCGGCTCCTTTTCTCTGGAGCA
GCTGCAGGAGTACGCCGACGCCGATCTGTCTGTGGTGGAGAAGCTGAAGGAGAT
CATCATCCAGAAGGTGGATGAGATCTACAAGGTGTATGGCTCCTCTGAGAAGCTG
TTCGACGCCGATTTTGTGCTGGAGAAGAGCCTGAAGAAGAACGACGCCGTGGTG
GCCATCATGAAGGACCTGCTGGATTCTGTGAAGAGCTTCGAGAATTACATCAAGG
CCTTCTTTGGCGAGGGCAAGGAGACAAACAGGGACGAGTCCTTCTATGGCGATTT
TGTGCTGGCCTACGACATCCTGCTGAAGGTGGACCACATCTACGATGCCATCCGC
AATTATGTGACCCAGAAGCCCTACTCTAAGGATAAGTTCAAGCTGTATTTTCAGAA
CCCTCAGTTCATGGGCGGCTGGGACAAGGATAAGGAGACAGACTATCGGGCCAC
CATCCTGAGATACGGCTCCAAGTACTATCTGGCCATCATGGATAAGAAGTACGCC
AAGTGCCTGCAGAAGATCGACAAGGACGATGTGAACGGCAATTACGAGAAGATC
AACTATAAGCTGCTGCCCGGCCCTAATAAGATGCTGCCAAAGGTGTTCTTTTCTA
AGAAGTGGATGGCCTACTATAACCCCAGCGAGGACATCCAGAAGATCTACAAGA
ATGGCACATTCAAGAAGGGCGATATGTTTAACCTGAATGACTGTCACAAGCTGAT
CGACTTCTTTAAGGATAGCATCTCCCGGTATCCAAAGTGGTCCAATGCCTACGAT
TTCAACTTTTCTGAGACAGAGAAGTATAAGGACATCGCCGGCTTTTACAGAGAGG
TGGAGGAGCAGGGCTATAAGGTGAGCTTCGAGTCTGCCAGCAAGAAGGAGGTG
GATAAGCTGGTGGAGGAGGGCAAGCTGTATATGTTCCAGATCTATAACAAGGACT
TTTCCGATAAGTCTCACGGCACACCCAATCTGCACACCATGTACTTCAAGCTGCT
GTTTGACGAGAACAATCACGGACAGATCAGGCTGAGCGGAGGAGCAGAGCTGTT
CATGAGGCGCGCCTCCCTGAAGAAGGAGGAGCTGGTGGTGCACCCAGCCAACTC
CCCTATCGCCAACAAGAATCCAGATAATCCCAAGAAAACCACAACCCTGTCCTAC
GACGTGTATAAGGATAAGAGGTTTTCTGAGGACCAGTACGAGCTGCACATCCCAA
TCGCCATCAATAAGTGCCCCAAGAACATCTTCAAGATCAATACAGAGGTGCGCGT
GCTGCTGAAGCACGACGATAACCCCTATGTGATCGGCATCGCCAGGGGCGAGCG
CAATCTGCTGTATATCGTGGTGGTGGACGGCAAGGGCAACATCGTGGAGCAGTA



TTCCCTGAACGAGATCATCAACAACTTCAACGGCATCAGGATCAAGACAGATTAC
CACTCTCTGCTGGACAAGAAGGAGAAGGAGAGGTTCGAGGCCCGCCAGAACTG
GACCTCCATCGAGAATATCAAGGAGCTGAAGGCCGGCTATATCTCTCAGGTGGT
GCACAAGATCTGCGAGCTGGTGGAGAAGTACGATGCCGTGATCGCCCTGGAGGA
CCTGAACTCTGGCTTTAAGAATAGCCGCGTGAAGGTGGAGAAGCAGGTGTATCA
GAAGTTCGAGAAGATGCTGATCGATAAGCTGAACTACATGGTGGACAAGAAGTC
TAATCCTTGTGCAACAGGCGGCGCCCTGAAGGGCTATCAGATCACCAATAAGTTC
GAGAGCTTTAAGTCCATGTCTACCCAGAACGGCTTCATCTTTTACATCCCTGCCTG
GCTGACATCCAAGATCGATCCATCTACCGGCTTTGTGAACCTGCTGAAAACCAAG
TATACCAGCATCGCCGATTCCAAGAAGTTCATCAGCTCCTTTGACAGGATCATGT
ACGTGCCCGAGGAGGATCTGTTCGAGTTTGCCCTGGACTATAAGAACTTCTCTCG
CACAGACGCCGATTACATCAAGAAGTGGAAGCTGTACTCCTACGGCAACCGGAT
CAGAATCTTCCGGAATCCTAAGAAGAACAACGTGTTCGACTGGGAGGAGGTGTG
CCTGACCAGCGCCTATAAGGAGCTGTTCAACAAGTACGGCATCAATTATCAGCAG
GGCGATATCAGAGCCCTGCTGTGCGAGCAGTCCGACAAGGCCTTCTACTCTAGCT
TTATGGCCCTGATGAGCCTGATGCTGCAGATGCGGAACAGCATCACAGGCCGCA
CCGACGTGGATTTTCTGATCAGCCCTGTGAAGAACTCCGACGGCATCTTCTACGA
TAGCCGGAACTATGAGGCCCAGGAGAATGCCATCCTGCCAAAGAACGCCGACGC
CAATGGCGCCTATAACATCGCCAGAAAGGTGCTGTGGGCCATCGGCCAGTTCAA
GAAGGCCGAGGACGAGAAGCTGGATAAGGTGAAGATCGCCATCTCTAACAAGGA
GTGGCTGGAGTACGCCCAGACCAGCGTGAAGCACAAAAGGCCGGCGGCCACGAA
AAAGGCCGGCCAGGCAAAAAAGAAAAAGGGATCCtacccatacgatgttccagattacgcttatcce
tacgacgtgcctgattatgcatacccatatgatgtccccgactatgccGGAAGCGAGGCCAGCGGTTCCGG
ACGGGCTGACGCATTGGACGATTTTGATCTGGATATGCTGGGAAGTGACGCCCTC
GATGATTTTGACCTTGACATGCTTGGTTCGGATGCCCTTGATGACTTTGACCTCGAC
ATGCTCGGCAGTGACGCCCTTGATGATTTCGACCTGGACATGCTGATTAACTCTAG
AAGTTCCGGATCTCCGAAAAAGAAACGCAAAGTTGGTAGCCAGTACCTGCCCGACA
CCGACGACCGGCACCGGATCGAGGAAAAGCGGAAGCGGACCTACGAGACATTCAA
GAGCATCATGAAGAAGTCCCCCTTCAGCGGCCCCACCGACCCTAGACCTCCACCT
AGAAGAATCGCCGTGCCCAGCAGATCCAGCGCCAGCGTGCCAAAACCTGCCCCCC
AGCCTTACCCCTTCACCAGCAGCCTGAGCACCATCAACTACGACGAGTTCCCTACC
ATGGTGTTCCCCAGCGGCCAGATCTCTCAGGCCTCTGCTCTGGCTCCAGCCCCTC
CTCAGGTGCTGCCTCAGGCTCCTGCTCCTGCACCAGCTCCAGCCATGGTGTCTGC
ACTGGCTCAGGCACCAGCACCCGTGCCTGTGCTGGCTCCTGGACCTCCACAGGCT
GTGGCTCCACCAGCCCCTAAACCTACACAGGCCGGCGAGGGCACACTGTCTGAAG
CTCTGCTGCAGCTGCAGTTCGACGACGAGGATCTGGGAGCCCTGCTGGGAAACAG
CACCGATCCTGCCGTGTTCACCGACCTGGCCAGCGTGGACAACAGCGAGTTCCAG
CAGCTGCTGAACCAGGGCATCCCTGTGGCCCCTCACACCACCGAGCCCATGCTGA
TGGAATACCCCGAGGCCATCACCCGGCTCGTGACAGGCGCTCAGAGGCCTCCTGA
TCCAGCTCCTGCCCCTCTGGGAGCACCAGGCCTGCCTAATGGACTGCTGTCTGGC
GACGAGGACTTCAGCTCTATCGCCGATATGGATTTCTCAGCCTTGCTGGGCTCTGG
CAGCGGCAGC




TTT

6. JG674: CAG-human dLbCpf1(D832A)-NLS-3xHA-DmrA(X1)

Human codon optimized dLbCpf1: bold, NLS: italic, 3xHA: lower case, DmrA: lowercase
and bold

ATGAGCAAGCTGGAGAAGTTTACAAACTGCTACTCCCTGTCTAAGACCCTGAGGT
TCAAGGCCATCCCTGTGGGCAAGACCCAGGAGAACATCGACAATAAGCGGCTGC
TGGTGGAGGACGAGAAGAGAGCCGAGGATTATAAGGGCGTGAAGAAGCTGCTG
GATCGCTACTATCTGTCTTTTATCAACGACGTGCTGCACAGCATCAAGCTGAAGA
ATCTGAACAATTACATCAGCCTGTTCCGGAAGAAAACCAGAACCGAGAAGGAGA
ATAAGGAGCTGGAGAACCTGGAGATCAATCTGCGGAAGGAGATCGCCAAGGCCT
TCAAGGGCAACGAGGGCTACAAGTCCCTGTTTAAGAAGGATATCATCGAGACAA
TCCTGCCAGAGTTCCTGGACGATAAGGACGAGATCGCCCTGGTGAACAGCTTCA
ATGGCTTTACCACAGCCTTCACCGGCTTCTTTGATAACAGAGAGAATATGTTTTCC
GAGGAGGCCAAGAGCACATCCATCGCCTTCAGGTGTATCAACGAGAATCTGACC
CGCTACATCTCTAATATGGACATCTTCGAGAAGGTGGACGCCATCTTTGATAAGC
ACGAGGTGCAGGAGATCAAGGAGAAGATCCTGAACAGCGACTATGATGTGGAGG
ATTTCTTTGAGGGCGAGTTCTTTAACTTTGTGCTGACACAGGAGGGCATCGACGT
GTATAACGCCATCATCGGCGGCTTCGTGACCGAGAGCGGCGAGAAGATCAAGGG
CCTGAACGAGTACATCAACCTGTATAATCAGAAAACCAAGCAGAAGCTGCCTAA
GTTTAAGCCACTGTATAAGCAGGTGCTGAGCGATCGGGAGTCTCTGAGCTTCTAC
GGCGAGGGCTATACATCCGATGAGGAGGTGCTGGAGGTGTTTAGAAACACCCTG
AACAAGAACAGCGAGATCTTCAGCTCCATCAAGAAGCTGGAGAAGCTGTTCAAG
AATTTTGACGAGTACTCTAGCGCCGGCATCTTTGTGAAGAACGGCCCCGCCATCA
GCACAATCTCCAAGGATATCTTCGGCGAGTGGAACGTGATCCGGGACAAGTGGA
ATGCCGAGTATGACGATATCCACCTGAAGAAGAAGGCCGTGGTGACCGAGAAGT
ACGAGGACGATCGGAGAAAGTCCTTCAAGAAGATCGGCTCCTTTTCTCTGGAGCA
GCTGCAGGAGTACGCCGACGCCGATCTGTCTGTGGTGGAGAAGCTGAAGGAGAT
CATCATCCAGAAGGTGGATGAGATCTACAAGGTGTATGGCTCCTCTGAGAAGCTG
TTCGACGCCGATTTTGTGCTGGAGAAGAGCCTGAAGAAGAACGACGCCGTGGTG
GCCATCATGAAGGACCTGCTGGATTCTGTGAAGAGCTTCGAGAATTACATCAAGG
CCTTCTTTGGCGAGGGCAAGGAGACAAACAGGGACGAGTCCTTCTATGGCGATTT
TGTGCTGGCCTACGACATCCTGCTGAAGGTGGACCACATCTACGATGCCATCCGC
AATTATGTGACCCAGAAGCCCTACTCTAAGGATAAGTTCAAGCTGTATTTTCAGAA
CCCTCAGTTCATGGGCGGCTGGGACAAGGATAAGGAGACAGACTATCGGGCCAC
CATCCTGAGATACGGCTCCAAGTACTATCTGGCCATCATGGATAAGAAGTACGCC
AAGTGCCTGCAGAAGATCGACAAGGACGATGTGAACGGCAATTACGAGAAGATC
AACTATAAGCTGCTGCCCGGCCCTAATAAGATGCTGCCAAAGGTGTTCTTTTCTA
AGAAGTGGATGGCCTACTATAACCCCAGCGAGGACATCCAGAAGATCTACAAGA
ATGGCACATTCAAGAAGGGCGATATGTTTAACCTGAATGACTGTCACAAGCTGAT
CGACTTCTTTAAGGATAGCATCTCCCGGTATCCAAAGTGGTCCAATGCCTACGAT
TTCAACTTTTCTGAGACAGAGAAGTATAAGGACATCGCCGGCTTTTACAGAGAGG
TGGAGGAGCAGGGCTATAAGGTGAGCTTCGAGTCTGCCAGCAAGAAGGAGGTG
GATAAGCTGGTGGAGGAGGGCAAGCTGTATATGTTCCAGATCTATAACAAGGACT
TTTCCGATAAGTCTCACGGCACACCCAATCTGCACACCATGTACTTCAAGCTGCT
GTTTGACGAGAACAATCACGGACAGATCAGGCTGAGCGGAGGAGCAGAGCTGTT



CATGAGGCGCGCCTCCCTGAAGAAGGAGGAGCTGGTGGTGCACCCAGCCAACTC
CCCTATCGCCAACAAGAATCCAGATAATCCCAAGAAAACCACAACCCTGTCCTAC
GACGTGTATAAGGATAAGAGGTTTTCTGAGGACCAGTACGAGCTGCACATCCCAA
TCGCCATCAATAAGTGCCCCAAGAACATCTTCAAGATCAATACAGAGGTGCGCGT
GCTGCTGAAGCACGACGATAACCCCTATGTGATCGGCATCGCCAGGGGCGAGCG
CAATCTGCTGTATATCGTGGTGGTGGACGGCAAGGGCAACATCGTGGAGCAGTA
TTCCCTGAACGAGATCATCAACAACTTCAACGGCATCAGGATCAAGACAGATTAC
CACTCTCTGCTGGACAAGAAGGAGAAGGAGAGGTTCGAGGCCCGCCAGAACTG
GACCTCCATCGAGAATATCAAGGAGCTGAAGGCCGGCTATATCTCTCAGGTGGT
GCACAAGATCTGCGAGCTGGTGGAGAAGTACGATGCCGTGATCGCCCTGGAGGA
CCTGAACTCTGGCTTTAAGAATAGCCGCGTGAAGGTGGAGAAGCAGGTGTATCA
GAAGTTCGAGAAGATGCTGATCGATAAGCTGAACTACATGGTGGACAAGAAGTC
TAATCCTTGTGCAACAGGCGGCGCCCTGAAGGGCTATCAGATCACCAATAAGTTC
GAGAGCTTTAAGTCCATGTCTACCCAGAACGGCTTCATCTTTTACATCCCTGCCTG
GCTGACATCCAAGATCGATCCATCTACCGGCTTTGTGAACCTGCTGAAAACCAAG
TATACCAGCATCGCCGATTCCAAGAAGTTCATCAGCTCCTTTGACAGGATCATGT
ACGTGCCCGAGGAGGATCTGTTCGAGTTTGCCCTGGACTATAAGAACTTCTCTCG
CACAGACGCCGATTACATCAAGAAGTGGAAGCTGTACTCCTACGGCAACCGGAT
CAGAATCTTCCGGAATCCTAAGAAGAACAACGTGTTCGACTGGGAGGAGGTGTG
CCTGACCAGCGCCTATAAGGAGCTGTTCAACAAGTACGGCATCAATTATCAGCAG
GGCGATATCAGAGCCCTGCTGTGCGAGCAGTCCGACAAGGCCTTCTACTCTAGCT
TTATGGCCCTGATGAGCCTGATGCTGCAGATGCGGAACAGCATCACAGGCCGCA
CCGACGTGGATTTTCTGATCAGCCCTGTGAAGAACTCCGACGGCATCTTCTACGA
TAGCCGGAACTATGAGGCCCAGGAGAATGCCATCCTGCCAAAGAACGCCGACGC
CAATGGCGCCTATAACATCGCCAGAAAGGTGCTGTGGGCCATCGGCCAGTTCAA
GAAGGCCGAGGACGAGAAGCTGGATAAGGTGAAGATCGCCATCTCTAACAAGGA
GTGGCTGGAGTACGCCCAGACCAGCGTGAAGCACAAAAGGCCGGCGGCCACGAA
AAAGGCCGGCCAGGCAAAAAAGAAAAAGGGATCCtacccatacgatgttccagattacgcttatcce
tacgacgtgcctgattatgcatacccatatgatgtccccgactatgcc TCGAGCGACTACAAAGACCATGAC
GGTGATTATAAAGATCATGACATCGATTACAAGGATGACGATGACAAGGCTGCAGG
AGGCGGTGGAAGCGGGaggggagtgcaggtggaaaccatctccccaggagacgggcegcaccttcce
caagcgcggccagacctgcgtggtgcactacaccgggatgcttgaagatggaaagaaatttgattcctcccgg
gacagaaacaagccctttaagtttatgctaggcaagcaggaggtgatccgaggctgggaagaaggggttgccc
agatgagtgtgggtcagagagccaaactgactatatctccagattatgcctatggtgccactgggcacccaggc
atcatcccaccacatgccactctcgtcttcgatgtggagcttctaaaactggaaGGATAA

7. JG676: CAG-human dLbCpf1(D832A)-NLS-3xHA-DmrA(X2)

Human codon optimized dLbCpf1: bold, NLS: italic, 3xHA: lower case, DmrA: lowercase
and bold

ATGAGCAAGCTGGAGAAGTTTACAAACTGCTACTCCCTGTCTAAGACCCTGAGGT
TCAAGGCCATCCCTGTGGGCAAGACCCAGGAGAACATCGACAATAAGCGGCTGC
TGGTGGAGGACGAGAAGAGAGCCGAGGATTATAAGGGCGTGAAGAAGCTGCTG
GATCGCTACTATCTGTCTTTTATCAACGACGTGCTGCACAGCATCAAGCTGAAGA
ATCTGAACAATTACATCAGCCTGTTCCGGAAGAAAACCAGAACCGAGAAGGAGA
ATAAGGAGCTGGAGAACCTGGAGATCAATCTGCGGAAGGAGATCGCCAAGGCCT
TCAAGGGCAACGAGGGCTACAAGTCCCTGTTTAAGAAGGATATCATCGAGACAA



TCCTGCCAGAGTTCCTGGACGATAAGGACGAGATCGCCCTGGTGAACAGCTTCA
ATGGCTTTACCACAGCCTTCACCGGCTTCTTTGATAACAGAGAGAATATGTTTTCC
GAGGAGGCCAAGAGCACATCCATCGCCTTCAGGTGTATCAACGAGAATCTGACC
CGCTACATCTCTAATATGGACATCTTCGAGAAGGTGGACGCCATCTTTGATAAGC
ACGAGGTGCAGGAGATCAAGGAGAAGATCCTGAACAGCGACTATGATGTGGAGG
ATTTCTTTGAGGGCGAGTTCTTTAACTTTGTGCTGACACAGGAGGGCATCGACGT
GTATAACGCCATCATCGGCGGCTTCGTGACCGAGAGCGGCGAGAAGATCAAGGG
CCTGAACGAGTACATCAACCTGTATAATCAGAAAACCAAGCAGAAGCTGCCTAA
GTTTAAGCCACTGTATAAGCAGGTGCTGAGCGATCGGGAGTCTCTGAGCTTCTAC
GGCGAGGGCTATACATCCGATGAGGAGGTGCTGGAGGTGTTTAGAAACACCCTG
AACAAGAACAGCGAGATCTTCAGCTCCATCAAGAAGCTGGAGAAGCTGTTCAAG
AATTTTGACGAGTACTCTAGCGCCGGCATCTTTGTGAAGAACGGCCCCGCCATCA
GCACAATCTCCAAGGATATCTTCGGCGAGTGGAACGTGATCCGGGACAAGTGGA
ATGCCGAGTATGACGATATCCACCTGAAGAAGAAGGCCGTGGTGACCGAGAAGT
ACGAGGACGATCGGAGAAAGTCCTTCAAGAAGATCGGCTCCTTTTCTCTGGAGCA
GCTGCAGGAGTACGCCGACGCCGATCTGTCTGTGGTGGAGAAGCTGAAGGAGAT
CATCATCCAGAAGGTGGATGAGATCTACAAGGTGTATGGCTCCTCTGAGAAGCTG
TTCGACGCCGATTTTGTGCTGGAGAAGAGCCTGAAGAAGAACGACGCCGTGGTG
GCCATCATGAAGGACCTGCTGGATTCTGTGAAGAGCTTCGAGAATTACATCAAGG
CCTTCTTTGGCGAGGGCAAGGAGACAAACAGGGACGAGTCCTTCTATGGCGATTT
TGTGCTGGCCTACGACATCCTGCTGAAGGTGGACCACATCTACGATGCCATCCGC
AATTATGTGACCCAGAAGCCCTACTCTAAGGATAAGTTCAAGCTGTATTTTCAGAA
CCCTCAGTTCATGGGCGGCTGGGACAAGGATAAGGAGACAGACTATCGGGCCAC
CATCCTGAGATACGGCTCCAAGTACTATCTGGCCATCATGGATAAGAAGTACGCC
AAGTGCCTGCAGAAGATCGACAAGGACGATGTGAACGGCAATTACGAGAAGATC
AACTATAAGCTGCTGCCCGGCCCTAATAAGATGCTGCCAAAGGTGTTCTTTTCTA
AGAAGTGGATGGCCTACTATAACCCCAGCGAGGACATCCAGAAGATCTACAAGA
ATGGCACATTCAAGAAGGGCGATATGTTTAACCTGAATGACTGTCACAAGCTGAT
CGACTTCTTTAAGGATAGCATCTCCCGGTATCCAAAGTGGTCCAATGCCTACGAT
TTCAACTTTTCTGAGACAGAGAAGTATAAGGACATCGCCGGCTTTTACAGAGAGG
TGGAGGAGCAGGGCTATAAGGTGAGCTTCGAGTCTGCCAGCAAGAAGGAGGTG
GATAAGCTGGTGGAGGAGGGCAAGCTGTATATGTTCCAGATCTATAACAAGGACT
TTTCCGATAAGTCTCACGGCACACCCAATCTGCACACCATGTACTTCAAGCTGCT
GTTTGACGAGAACAATCACGGACAGATCAGGCTGAGCGGAGGAGCAGAGCTGTT
CATGAGGCGCGCCTCCCTGAAGAAGGAGGAGCTGGTGGTGCACCCAGCCAACTC
CCCTATCGCCAACAAGAATCCAGATAATCCCAAGAAAACCACAACCCTGTCCTAC
GACGTGTATAAGGATAAGAGGTTTTCTGAGGACCAGTACGAGCTGCACATCCCAA
TCGCCATCAATAAGTGCCCCAAGAACATCTTCAAGATCAATACAGAGGTGCGCGT
GCTGCTGAAGCACGACGATAACCCCTATGTGATCGGCATCGCCAGGGGCGAGCG
CAATCTGCTGTATATCGTGGTGGTGGACGGCAAGGGCAACATCGTGGAGCAGTA
TTCCCTGAACGAGATCATCAACAACTTCAACGGCATCAGGATCAAGACAGATTAC
CACTCTCTGCTGGACAAGAAGGAGAAGGAGAGGTTCGAGGCCCGCCAGAACTG
GACCTCCATCGAGAATATCAAGGAGCTGAAGGCCGGCTATATCTCTCAGGTGGT
GCACAAGATCTGCGAGCTGGTGGAGAAGTACGATGCCGTGATCGCCCTGGAGGA
CCTGAACTCTGGCTTTAAGAATAGCCGCGTGAAGGTGGAGAAGCAGGTGTATCA
GAAGTTCGAGAAGATGCTGATCGATAAGCTGAACTACATGGTGGACAAGAAGTC
TAATCCTTGTGCAACAGGCGGCGCCCTGAAGGGCTATCAGATCACCAATAAGTTC
GAGAGCTTTAAGTCCATGTCTACCCAGAACGGCTTCATCTTTTACATCCCTGCCTG
GCTGACATCCAAGATCGATCCATCTACCGGCTTTGTGAACCTGCTGAAAACCAAG
TATACCAGCATCGCCGATTCCAAGAAGTTCATCAGCTCCTTTGACAGGATCATGT
ACGTGCCCGAGGAGGATCTGTTCGAGTTTGCCCTGGACTATAAGAACTTCTCTCG



CACAGACGCCGATTACATCAAGAAGTGGAAGCTGTACTCCTACGGCAACCGGAT
CAGAATCTTCCGGAATCCTAAGAAGAACAACGTGTTCGACTGGGAGGAGGTGTG
CCTGACCAGCGCCTATAAGGAGCTGTTCAACAAGTACGGCATCAATTATCAGCAG
GGCGATATCAGAGCCCTGCTGTGCGAGCAGTCCGACAAGGCCTTCTACTCTAGCT
TTATGGCCCTGATGAGCCTGATGCTGCAGATGCGGAACAGCATCACAGGCCGCA
CCGACGTGGATTTTCTGATCAGCCCTGTGAAGAACTCCGACGGCATCTTCTACGA
TAGCCGGAACTATGAGGCCCAGGAGAATGCCATCCTGCCAAAGAACGCCGACGC
CAATGGCGCCTATAACATCGCCAGAAAGGTGCTGTGGGCCATCGGCCAGTTCAA
GAAGGCCGAGGACGAGAAGCTGGATAAGGTGAAGATCGCCATCTCTAACAAGGA
GTGGCTGGAGTACGCCCAGACCAGCGTGAAGCACAAAAGGCCGGCGGCCACGAA
AAAGGCCGGCCAGGCAAAAAAGAAAAAGGGATCCtacccatacgatgttccagattacgcttatcce
tacgacgtgcctgattatgcatacccatatgatgtccccgactatgccTCGAGCGACTACAAAGACCATGAC
GGTGATTATAAAGATCATGACATCGATTACAAGGATGACGATGACAAGGCTGCAGG
AGGCGGTGGAAGCGGGaggggagtgcaggtggaaaccatctccccaggagacgggcegcaccttcce
caagcgcggccagacctgcgtggtgcactacaccgggatgcttgaagatggaaagaaatttgattcctcccgg
gacagaaacaagccctttaagtttatgctaggcaagcaggaggtgatccgaggctgggaagaaggggttgccc
agatgagtgtgggtcagagagccaaactgactatatctccagattatgcctatggtgccactgggcacccaggc
atcatcccaccacatgccactctcgtcttcgatgtggagcttctaaaactggaaGGTTCtaggggagtgcaggt
ggaaaccatctccccaggagacgggcgcaccttccccaagcgcggccagacctgcgtggtgcactacaccg
ggatgcttgaagatggaaagaaatttgattcctcccgggacagaaacaagccctttaagtttatgctaggcaagc
aggaggtgatccgaggctgggaagaaggggttgcccagatgagtgtgggtcagagagccaaactgactatatc
tccagattatgcctatggtgccactgggcacccaggcatcatcccaccacatgccactctcgtcttcgatgtggag
cttctaaaactggaaGGATAA

8. JG693: CAG-human dLbCpf1(D832A)-NLS-3xHA-DmrA(X3)

Human codon optimized dLbCpf1: bold, NLS: italic, 3xHA: lower case, DmrA: lowercase
and bold

ATGAGCAAGCTGGAGAAGTTTACAAACTGCTACTCCCTGTCTAAGACCCTGAGGT
TCAAGGCCATCCCTGTGGGCAAGACCCAGGAGAACATCGACAATAAGCGGCTGC
TGGTGGAGGACGAGAAGAGAGCCGAGGATTATAAGGGCGTGAAGAAGCTGCTG
GATCGCTACTATCTGTCTTTTATCAACGACGTGCTGCACAGCATCAAGCTGAAGA
ATCTGAACAATTACATCAGCCTGTTCCGGAAGAAAACCAGAACCGAGAAGGAGA
ATAAGGAGCTGGAGAACCTGGAGATCAATCTGCGGAAGGAGATCGCCAAGGCCT
TCAAGGGCAACGAGGGCTACAAGTCCCTGTTTAAGAAGGATATCATCGAGACAA
TCCTGCCAGAGTTCCTGGACGATAAGGACGAGATCGCCCTGGTGAACAGCTTCA
ATGGCTTTACCACAGCCTTCACCGGCTTCTTTGATAACAGAGAGAATATGTTTTCC
GAGGAGGCCAAGAGCACATCCATCGCCTTCAGGTGTATCAACGAGAATCTGACC
CGCTACATCTCTAATATGGACATCTTCGAGAAGGTGGACGCCATCTTTGATAAGC
ACGAGGTGCAGGAGATCAAGGAGAAGATCCTGAACAGCGACTATGATGTGGAGG
ATTTCTTTGAGGGCGAGTTCTTTAACTTTGTGCTGACACAGGAGGGCATCGACGT
GTATAACGCCATCATCGGCGGCTTCGTGACCGAGAGCGGCGAGAAGATCAAGGG
CCTGAACGAGTACATCAACCTGTATAATCAGAAAACCAAGCAGAAGCTGCCTAA
GTTTAAGCCACTGTATAAGCAGGTGCTGAGCGATCGGGAGTCTCTGAGCTTCTAC
GGCGAGGGCTATACATCCGATGAGGAGGTGCTGGAGGTGTTTAGAAACACCCTG
AACAAGAACAGCGAGATCTTCAGCTCCATCAAGAAGCTGGAGAAGCTGTTCAAG
AATTTTGACGAGTACTCTAGCGCCGGCATCTTTGTGAAGAACGGCCCCGCCATCA



GCACAATCTCCAAGGATATCTTCGGCGAGTGGAACGTGATCCGGGACAAGTGGA
ATGCCGAGTATGACGATATCCACCTGAAGAAGAAGGCCGTGGTGACCGAGAAGT
ACGAGGACGATCGGAGAAAGTCCTTCAAGAAGATCGGCTCCTTTTCTCTGGAGCA
GCTGCAGGAGTACGCCGACGCCGATCTGTCTGTGGTGGAGAAGCTGAAGGAGAT
CATCATCCAGAAGGTGGATGAGATCTACAAGGTGTATGGCTCCTCTGAGAAGCTG
TTCGACGCCGATTTTGTGCTGGAGAAGAGCCTGAAGAAGAACGACGCCGTGGTG
GCCATCATGAAGGACCTGCTGGATTCTGTGAAGAGCTTCGAGAATTACATCAAGG
CCTTCTTTGGCGAGGGCAAGGAGACAAACAGGGACGAGTCCTTCTATGGCGATTT
TGTGCTGGCCTACGACATCCTGCTGAAGGTGGACCACATCTACGATGCCATCCGC
AATTATGTGACCCAGAAGCCCTACTCTAAGGATAAGTTCAAGCTGTATTTTCAGAA
CCCTCAGTTCATGGGCGGCTGGGACAAGGATAAGGAGACAGACTATCGGGCCAC
CATCCTGAGATACGGCTCCAAGTACTATCTGGCCATCATGGATAAGAAGTACGCC
AAGTGCCTGCAGAAGATCGACAAGGACGATGTGAACGGCAATTACGAGAAGATC
AACTATAAGCTGCTGCCCGGCCCTAATAAGATGCTGCCAAAGGTGTTCTTTTCTA
AGAAGTGGATGGCCTACTATAACCCCAGCGAGGACATCCAGAAGATCTACAAGA
ATGGCACATTCAAGAAGGGCGATATGTTTAACCTGAATGACTGTCACAAGCTGAT
CGACTTCTTTAAGGATAGCATCTCCCGGTATCCAAAGTGGTCCAATGCCTACGAT
TTCAACTTTTCTGAGACAGAGAAGTATAAGGACATCGCCGGCTTTTACAGAGAGG
TGGAGGAGCAGGGCTATAAGGTGAGCTTCGAGTCTGCCAGCAAGAAGGAGGTG
GATAAGCTGGTGGAGGAGGGCAAGCTGTATATGTTCCAGATCTATAACAAGGACT
TTTCCGATAAGTCTCACGGCACACCCAATCTGCACACCATGTACTTCAAGCTGCT
GTTTGACGAGAACAATCACGGACAGATCAGGCTGAGCGGAGGAGCAGAGCTGTT
CATGAGGCGCGCCTCCCTGAAGAAGGAGGAGCTGGTGGTGCACCCAGCCAACTC
CCCTATCGCCAACAAGAATCCAGATAATCCCAAGAAAACCACAACCCTGTCCTAC
GACGTGTATAAGGATAAGAGGTTTTCTGAGGACCAGTACGAGCTGCACATCCCAA
TCGCCATCAATAAGTGCCCCAAGAACATCTTCAAGATCAATACAGAGGTGCGCGT
GCTGCTGAAGCACGACGATAACCCCTATGTGATCGGCATCGCCAGGGGCGAGCG
CAATCTGCTGTATATCGTGGTGGTGGACGGCAAGGGCAACATCGTGGAGCAGTA
TTCCCTGAACGAGATCATCAACAACTTCAACGGCATCAGGATCAAGACAGATTAC
CACTCTCTGCTGGACAAGAAGGAGAAGGAGAGGTTCGAGGCCCGCCAGAACTG
GACCTCCATCGAGAATATCAAGGAGCTGAAGGCCGGCTATATCTCTCAGGTGGT
GCACAAGATCTGCGAGCTGGTGGAGAAGTACGATGCCGTGATCGCCCTGGAGGA
CCTGAACTCTGGCTTTAAGAATAGCCGCGTGAAGGTGGAGAAGCAGGTGTATCA
GAAGTTCGAGAAGATGCTGATCGATAAGCTGAACTACATGGTGGACAAGAAGTC
TAATCCTTGTGCAACAGGCGGCGCCCTGAAGGGCTATCAGATCACCAATAAGTTC
GAGAGCTTTAAGTCCATGTCTACCCAGAACGGCTTCATCTTTTACATCCCTGCCTG
GCTGACATCCAAGATCGATCCATCTACCGGCTTTGTGAACCTGCTGAAAACCAAG
TATACCAGCATCGCCGATTCCAAGAAGTTCATCAGCTCCTTTGACAGGATCATGT
ACGTGCCCGAGGAGGATCTGTTCGAGTTTGCCCTGGACTATAAGAACTTCTCTCG
CACAGACGCCGATTACATCAAGAAGTGGAAGCTGTACTCCTACGGCAACCGGAT
CAGAATCTTCCGGAATCCTAAGAAGAACAACGTGTTCGACTGGGAGGAGGTGTG
CCTGACCAGCGCCTATAAGGAGCTGTTCAACAAGTACGGCATCAATTATCAGCAG
GGCGATATCAGAGCCCTGCTGTGCGAGCAGTCCGACAAGGCCTTCTACTCTAGCT
TTATGGCCCTGATGAGCCTGATGCTGCAGATGCGGAACAGCATCACAGGCCGCA
CCGACGTGGATTTTCTGATCAGCCCTGTGAAGAACTCCGACGGCATCTTCTACGA
TAGCCGGAACTATGAGGCCCAGGAGAATGCCATCCTGCCAAAGAACGCCGACGC
CAATGGCGCCTATAACATCGCCAGAAAGGTGCTGTGGGCCATCGGCCAGTTCAA
GAAGGCCGAGGACGAGAAGCTGGATAAGGTGAAGATCGCCATCTCTAACAAGGA
GTGGCTGGAGTACGCCCAGACCAGCGTGAAGCACAAAAGGCCGGCGGCCACGAA
AAAGGCCGGCCAGGCAAAAAAGAAAAAGGGATCCtacccatacgatgttccagattacgcttatcce
tacgacgtgcctgattatgcatacccatatgatgtccccgactatgcc TCGAGCGACTACAAAGACCATGAC



GGTGATTATAAAGATCATGACATCGATTACAAGGATGACGATGACAAGGCTGCAGG
AGGCGGTGGAAGCGGGaggggagtgcaggtggaaaccatctccccaggagacgggcegcaccttcce
caagcgcggccagacctgcgtggtgcactacaccgggatgcttgaagatggaaagaaatttgattcctcccgg
gacagaaacaagccctttaagtttatgctaggcaagcaggaggtgatccgaggctgggaagaaggggttgccc
agatgagtgtgggtcagagagccaaactgactatatctccagattatgcctatggtgccactgggcacccaggc
atcatcccaccacatgccactctcgtcttcgatgtggagcttctaaaactggaaggatctggtggaaGCGGGa
ggggagtgcaggtggaaaccatctccccaggagacgggcgcaccttccccaagcgcggccagacctgegtg
gtgcactacaccgggatgcttgaagatggaaagaaatttgattcctcccgggacagaaacaagccctttaagttta
tgctaggcaagcaggaggtgatccgaggctgggaagaaggggttgcccagatgagtgtgggtcagagagcc
aaactgactatatctccagattatgcctatggtgccactgggcacccaggcatcatcccaccacatgccactctcg
tcttcgatgtggagcttctaaaactggaaGGTTCTaggggagtgcaggtggaaaccatctccccaggagacg
ggcgcaccttccccaagcgcggccagacctgcgtggtgcactacaccgggatgcttgaagatggaaagaaatt
tgattcctcccgggacagaaacaagccctttaagtttatgctaggcaagcaggaggtgatccgaggctgggaag
aaggggttgcccagatgagtgtgggtcagagagccaaactgactatatctccagattatgcctatggtgccactg
ggcacccaggcatcatcccaccacatgccactctcgtctticgatgtggagcttctaaaactggaaGGATAA

9. YET1000: CAG-human dLbCpf1(D832A)-NLS-3xHA-DmrA(X4)

Human codon optimized dLbCpf1: bold, NLS: italic, 3xHA: lower case, DmrA: lowercase
and bold

ATGAGCAAGCTGGAGAAGTTTACAAACTGCTACTCCCTGTCTAAGACCCTGAGGT
TCAAGGCCATCCCTGTGGGCAAGACCCAGGAGAACATCGACAATAAGCGGCTGC
TGGTGGAGGACGAGAAGAGAGCCGAGGATTATAAGGGCGTGAAGAAGCTGCTG
GATCGCTACTATCTGTCTTTTATCAACGACGTGCTGCACAGCATCAAGCTGAAGA
ATCTGAACAATTACATCAGCCTGTTCCGGAAGAAAACCAGAACCGAGAAGGAGA
ATAAGGAGCTGGAGAACCTGGAGATCAATCTGCGGAAGGAGATCGCCAAGGCCT
TCAAGGGCAACGAGGGCTACAAGTCCCTGTTTAAGAAGGATATCATCGAGACAA
TCCTGCCAGAGTTCCTGGACGATAAGGACGAGATCGCCCTGGTGAACAGCTTCA
ATGGCTTTACCACAGCCTTCACCGGCTTCTTTGATAACAGAGAGAATATGTTTTCC
GAGGAGGCCAAGAGCACATCCATCGCCTTCAGGTGTATCAACGAGAATCTGACC
CGCTACATCTCTAATATGGACATCTTCGAGAAGGTGGACGCCATCTTTGATAAGC
ACGAGGTGCAGGAGATCAAGGAGAAGATCCTGAACAGCGACTATGATGTGGAGG
ATTTCTTTGAGGGCGAGTTCTTTAACTTTGTGCTGACACAGGAGGGCATCGACGT
GTATAACGCCATCATCGGCGGCTTCGTGACCGAGAGCGGCGAGAAGATCAAGGG
CCTGAACGAGTACATCAACCTGTATAATCAGAAAACCAAGCAGAAGCTGCCTAA
GTTTAAGCCACTGTATAAGCAGGTGCTGAGCGATCGGGAGTCTCTGAGCTTCTAC
GGCGAGGGCTATACATCCGATGAGGAGGTGCTGGAGGTGTTTAGAAACACCCTG
AACAAGAACAGCGAGATCTTCAGCTCCATCAAGAAGCTGGAGAAGCTGTTCAAG
AATTTTGACGAGTACTCTAGCGCCGGCATCTTTGTGAAGAACGGCCCCGCCATCA
GCACAATCTCCAAGGATATCTTCGGCGAGTGGAACGTGATCCGGGACAAGTGGA
ATGCCGAGTATGACGATATCCACCTGAAGAAGAAGGCCGTGGTGACCGAGAAGT
ACGAGGACGATCGGAGAAAGTCCTTCAAGAAGATCGGCTCCTTTTCTCTGGAGCA
GCTGCAGGAGTACGCCGACGCCGATCTGTCTGTGGTGGAGAAGCTGAAGGAGAT
CATCATCCAGAAGGTGGATGAGATCTACAAGGTGTATGGCTCCTCTGAGAAGCTG
TTCGACGCCGATTTTGTGCTGGAGAAGAGCCTGAAGAAGAACGACGCCGTGGTG
GCCATCATGAAGGACCTGCTGGATTCTGTGAAGAGCTTCGAGAATTACATCAAGG
CCTTCTTTGGCGAGGGCAAGGAGACAAACAGGGACGAGTCCTTCTATGGCGATTT
TGTGCTGGCCTACGACATCCTGCTGAAGGTGGACCACATCTACGATGCCATCCGC



AATTATGTGACCCAGAAGCCCTACTCTAAGGATAAGTTCAAGCTGTATTTTCAGAA
CCCTCAGTTCATGGGCGGCTGGGACAAGGATAAGGAGACAGACTATCGGGCCAC
CATCCTGAGATACGGCTCCAAGTACTATCTGGCCATCATGGATAAGAAGTACGCC
AAGTGCCTGCAGAAGATCGACAAGGACGATGTGAACGGCAATTACGAGAAGATC
AACTATAAGCTGCTGCCCGGCCCTAATAAGATGCTGCCAAAGGTGTTCTTTTCTA
AGAAGTGGATGGCCTACTATAACCCCAGCGAGGACATCCAGAAGATCTACAAGA
ATGGCACATTCAAGAAGGGCGATATGTTTAACCTGAATGACTGTCACAAGCTGAT
CGACTTCTTTAAGGATAGCATCTCCCGGTATCCAAAGTGGTCCAATGCCTACGAT
TTCAACTTTTCTGAGACAGAGAAGTATAAGGACATCGCCGGCTTTTACAGAGAGG
TGGAGGAGCAGGGCTATAAGGTGAGCTTCGAGTCTGCCAGCAAGAAGGAGGTG
GATAAGCTGGTGGAGGAGGGCAAGCTGTATATGTTCCAGATCTATAACAAGGACT
TTTCCGATAAGTCTCACGGCACACCCAATCTGCACACCATGTACTTCAAGCTGCT
GTTTGACGAGAACAATCACGGACAGATCAGGCTGAGCGGAGGAGCAGAGCTGTT
CATGAGGCGCGCCTCCCTGAAGAAGGAGGAGCTGGTGGTGCACCCAGCCAACTC
CCCTATCGCCAACAAGAATCCAGATAATCCCAAGAAAACCACAACCCTGTCCTAC
GACGTGTATAAGGATAAGAGGTTTTCTGAGGACCAGTACGAGCTGCACATCCCAA
TCGCCATCAATAAGTGCCCCAAGAACATCTTCAAGATCAATACAGAGGTGCGCGT
GCTGCTGAAGCACGACGATAACCCCTATGTGATCGGCATCGCCAGGGGCGAGCG
CAATCTGCTGTATATCGTGGTGGTGGACGGCAAGGGCAACATCGTGGAGCAGTA
TTCCCTGAACGAGATCATCAACAACTTCAACGGCATCAGGATCAAGACAGATTAC
CACTCTCTGCTGGACAAGAAGGAGAAGGAGAGGTTCGAGGCCCGCCAGAACTG
GACCTCCATCGAGAATATCAAGGAGCTGAAGGCCGGCTATATCTCTCAGGTGGT
GCACAAGATCTGCGAGCTGGTGGAGAAGTACGATGCCGTGATCGCCCTGGAGGA
CCTGAACTCTGGCTTTAAGAATAGCCGCGTGAAGGTGGAGAAGCAGGTGTATCA
GAAGTTCGAGAAGATGCTGATCGATAAGCTGAACTACATGGTGGACAAGAAGTC
TAATCCTTGTGCAACAGGCGGCGCCCTGAAGGGCTATCAGATCACCAATAAGTTC
GAGAGCTTTAAGTCCATGTCTACCCAGAACGGCTTCATCTTTTACATCCCTGCCTG
GCTGACATCCAAGATCGATCCATCTACCGGCTTTGTGAACCTGCTGAAAACCAAG
TATACCAGCATCGCCGATTCCAAGAAGTTCATCAGCTCCTTTGACAGGATCATGT
ACGTGCCCGAGGAGGATCTGTTCGAGTTTGCCCTGGACTATAAGAACTTCTCTCG
CACAGACGCCGATTACATCAAGAAGTGGAAGCTGTACTCCTACGGCAACCGGAT
CAGAATCTTCCGGAATCCTAAGAAGAACAACGTGTTCGACTGGGAGGAGGTGTG
CCTGACCAGCGCCTATAAGGAGCTGTTCAACAAGTACGGCATCAATTATCAGCAG
GGCGATATCAGAGCCCTGCTGTGCGAGCAGTCCGACAAGGCCTTCTACTCTAGCT
TTATGGCCCTGATGAGCCTGATGCTGCAGATGCGGAACAGCATCACAGGCCGCA
CCGACGTGGATTTTCTGATCAGCCCTGTGAAGAACTCCGACGGCATCTTCTACGA
TAGCCGGAACTATGAGGCCCAGGAGAATGCCATCCTGCCAAAGAACGCCGACGC
CAATGGCGCCTATAACATCGCCAGAAAGGTGCTGTGGGCCATCGGCCAGTTCAA
GAAGGCCGAGGACGAGAAGCTGGATAAGGTGAAGATCGCCATCTCTAACAAGGA
GTGGCTGGAGTACGCCCAGACCAGCGTGAAGCACAAAAGGCCGGCGGCCACGAA
AAAGGCCGGCCAGGCAAAAAAGAAAAAGGGATCCtacccatacgatgttccagattacgcttatcce
tacgacgtgcctgattatgcatacccatatgatgtccccgactatgcc TCGAGCGACTACAAAGACCATGAC
GGTGATTATAAAGATCATGACATCGATTACAAGGATGACGATGACAAGGCTGCAGG
AGGCGGTGGAAGCGGGGGAaggggagtgcaggtggaaaccatctccccaggagacgggcgcace
ttccccaagcgcggccagacctgcgtggtgcactacaccgggatgcttgaagatggaaagaaatttgattcctcc
cgggacagaaacaagccctttaagtttatgctaggcaagcaggaggtgatccgaggctgggaagaaggggttg
cccagatgagtgtgggtcagagagccaaactgactatatctccagattatgcctatggtgccactgggcacccag
gcatcatcccaccacatgccactctcgtcttcgatgtggagcttctaaaactggaaGGTTCTaggggagtgca
ggtggaaaccatctccccaggagacgggcgcaccttccccaagcgcggccagacctgegtggtgcactacac
cgggatgcttgaagatggaaagaaatttgattcctcccgggacagaaacaagccctttaagtttatgctaggcaa

gcaggaggtgatccgaggctgggaagaaggggttgcccagatgagtgtgggtcagagagccaaactgactat



atctccagattatgcctatggtgccactgggcacccaggcatcatcccaccacatgccactctcgtcticgatgtg
gagcttctaaaactggaaGGGGGAAGCGGTGGAAGCGGGaggggagtgcaggtggaaaccatctc
cccaggagacgggcgcaccttccccaagcgcggccagacctgcgtggtgcactacaccgggatgcttgaag
atggaaagaaatttgattcctcccgggacagaaacaagccctttaagtttatgctaggcaagcaggaggtgatcc
gaggctgggaagaaggggttgcccagatgagtgtgggtcagagagccaaactgactatatctccagattatgcc
tatggtgccactgggcacccaggcatcatcccaccacatgccactctcgtcttcgatgtggagcttctaaaactgg
aaGGTTCTaggggagtgcaggtggaaaccatctccccaggagacgggcgcaccttccccaagecgecggcec
agacctgcgtggtgcactacaccgggatgcttgaagatggaaagaaatttgattcctcccgggacagaaacaag
ccctttaagtttatgctaggcaagcaggaggtgatccgaggctgggaagaaggggttgcccagatgagtgtggg
tcagagagccaaactgactatatctccagattatgcctatggtgccactgggcacccaggcatcatcccaccaca
tgccactctcgtcttcgatgtggagcttctaaaactggaaGGATAA

10.BPK3082: U6-Lb-crRNA-BsmBilcassette

U6 promoter: bold, Lb crRNA: jtalic, BsmBI sites: lower case, U6 terminator: italic and
bold

TGTACAAAAAAGCAGGCTTTAAAGGAACCAATTCAGTCGACTGGATCCGGTACCA
AGGTCGGGCAGGAAGAGGGCCTATTTCCCATGATTCCTTCATATTTGCATATACG
ATACAAGGCTGTTAGAGAGATAATTAGAATTAATTTGACTGTAAACACAAAGATAT
TAGTACAAAATACGTGACGTAGAAAGTAATAATTTCTTGGGTAGTTTGCAGTTTTA
AAATTATGTTTTAAAATGGACTATCATATGCTTACCGTAACTTGAAAGTATTTCGAT
TTCTTGGCTTTATATATCTTGTGGAAAGGACGAAACACCGAATTTCTACTAAGTGTA
GATGgagacgATTAATGcgtctcCTTTTTTT
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