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Supplementary Figure 1
Activation and cutting of a transcriptional reporter using gRNAs with progressively shorter 5' end lengths.
(a) Deletion analysis of truncated gRNAs on a synthetic transcriptional reporter. Samples were transfected with the indicated Cas9

construct and gRNA. Data indicate the mean and s.e.m. (n = 2 independent transfections). (b) Quantification of activation for truncated
gRNAs via a fluorescent transcriptional reporter. Data indicate the mean and s.e.m. (n = 2 independent transfections).
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Activation and cutting of a transcriptional reporter using orthogonal Cas9 proteins.

(a) Deletion analysis of truncated gRNAs on a synthetic transcriptional reporter using SA and ST1 Cas9. Samples were transfected with
the indicated Cas9 construct and gRNA. Data indicate the mean and s.e.m. (n = 2 independent transfections). (b) Quantification of
activation for truncated gRNAs via a fluorescent transcriptional reporter using SA and ST1 Cas9. Data indicate the mean and s.e.m. (n

= 2 independent transfections).
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Supplementary Figure 3

Activation and cutting of endogenous HBG17 gene.

RNA expression and mutagenesis analysis of the gene HBG1. Each sample was transfected with the indicated Cas9 construct and
gRNA. Data indicate the mean and s.e.m (n = 2 independent transfections). *P < 0.05 when compared to the guide control for activation
experiments.
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Supplementary Figure 4

Mismatch comparison between 20-nt and 14-nt sgRNA activation using Cas9-VPR.

Comparison of activation of Cas9-VPR targeted to three tdTomato reporters using 20-nt or 14-nt gRNA with single mismatches at each
position. Single-mismatch mutations are Watson-Crick transversions. The —1 position is adjacent to the PAM sequence. tdTomato
reporter activation by Cas9-VPR was measured using flow cytometry, and values shown represent the ratio of the activation signal
observed from each gRNA to fully matched gRNA. In other words, the 20-nt mismatched guides were normalized to the fully matched
20-nt gRNA and the 14-nt mismatched guides were normalized to the fully matched 14-nt gRNA. NM, no mismatches, or the fully
matched gRNA samples. n = 2 independent biological replicates. Data represent the normalized median with error bars representing
s.e.m.
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Supplementary Figure 5

Off-target expression analysis.

(a) Gene expression levels (logz TPM (transcripts per million)) in cells transfected with dCas9-VPR targeting the indicated genes with
gRNAs of indicated lengths (y-axis) versus expression in cells transfected with gRNA only (x-axis). R indicates Pearson’s correlation
coefficient calculated for log-transformed values on all genes except the target. A pseudocount of 1 TPM was added to each gene
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before log transformation. Average of two biological replicates shown. A one-way within-sample ANOVA was performed and
demonstrated no significant difference in expression of nontargeted transcripts for truncated guides versus the full-length guide (P =
0.316). Correlation between samples and controls was also high (R = 0.979). (b) Histograms showing the distribution of fold changes in
gene expression (activator/guide control). Genes were filtered to include only those with TPM > 1. Average of two biological replicates
shown.
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Supplementary Figure 6
Pictorial representation of Figure 1d.

Cells were transfected with a 20-nt guide directed toward ACTC1, 14-nt guides directed toward MIAT and TTN and either Cas9-VPR or

Cas9. This picture represents the expected behavior of Cas9-VPR. The ACTC1 locus should be cut, while transcription occurs for the
genes MIAT and ACTC1.
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Supplementary Figure 7

gRNA-mediated recruitment of an activator using Cas9.

The indicated constructs were transfected with a 20-nt ACTC7 gRNA and 14-nt MIAT and TTN gRNAs simultaneously with the
indicated Cas9 and/or AD. Activation in this experiment occurred not through direct fusion to Cas9, but through an aptamer-based

system in which the effector was recruited to the gRNA. Data indicate the mean and s.e.m. (n = 2 independent transfections). *P < 0.05
when compared to the guide control.

Nature Methods: doi:10.1038/nmeth.3580



a —| Repression b ——p Activation
——| Rapression

Cas9-VPR——— U6-14ntgRNA-C————— CAP-tdTomato
Cas9-VPR
U6-14nt gRNA-a—— CRP-a-EYFP
Ub6-14ntgRNA-a — CRP-EYFP
c - d ;
—* Activation —* Activation
¥ Cleavage ¥ Cleavage
—] Repression
U6-20nt grRNA-t
Doxycycline Inducible
/ Stage
TRE-IRFP-20nt gRNA-a ———— Cas9-VPR
Cas9-VPR

TAL)(Q

Ub-14ntgRNA-a —» CAP-a-EYFP

CR-U6-14 nt gRNA-b

CR-U6-14 nt gRNA-a

===

CAP-a—EYFP

Supplementary Figure 8

Simplified schematics of circuits in Figure 2.

(@) Schematic of a Cas9-VPR and 14-nt gRNA repression device. (b) Schematic of parallel Cas9-VPR/14-nt gRNA-based
transcriptional repression and activation devices in a single cell. A 14-nt gRNA-c drives Cas9-VPR to a CRISPR-activatable promoter
(CAP) and mediates the activation of tdTomato while another 14-nt gRNA targets Cas9-VPR to a CRISPR repressible promoter (CRP)
to repress EYFP expression. (c) Schematics of a genetic kill switch designed to incorporate Cas9-VPR DNA cleavage and
transcriptional activation functions. A 14-nt gRNA directs Cas9-VPR to a CAP to activate output EYFP expression. Addition of
doxycycline generates a 20-nt gRNA that directs Cas9-VPR to the same region in the promoter but cuts within the promoter, thereby
decreasing EYFP output. (d) Genetic kill circuit that incorporates all three functions of Cas9-VPR: DNA cleavage, transcriptional
activation and repression. Input gRNA that cuts within TALER coding sequences decreases available gRNA-a and reduces output
expression.
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Supplementary Figure 9
Building different promoter architectures to analyze Cas9-VPR-mediated transcriptional repression.

(a) Schematics of Cas9-VPR/14-nt gRNA-based transcriptional repression control unit. (b) Architecture of different CRISPR repressible
promoters (CRPs). We developed a library of CRPs containing various numbers of gRNA target sites at different locations relative to
the transcriptional start site in minimal CMV promoter or various numbers of upstream activation sites (UAS), in order to identify
promoter architectures that allowed us to achieve efficient Cas9-VPR-mediated transcriptional repression. (¢) Geometric mean and
s.d. of means of EYFP for cells expressing >10” MEFL of transfection marker EBFP (n = 3 technical replicates). The highest repression
was achieved with CRP-8. Some of the promoters designed for repression purposes unexpectedly led to activation, and further analysis
is required to understand the effect of spacing between Cas9-VPR target sites at the promoters or location of targeting (downstream of
the promoter) on this observation. Note CRP-a in the schematics of (a) is CRP-8.
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Supplementary Figure 10
Analysis of dynamics of a genetic kill-switch circuit.

(a) A schematic of a genetic kill switch designed such that 20-nt and 14-nt gRNAs compete for same target site within a CAP (CRISPR-
activatable promoter). Upon induction of 20-nt gRNA and infrared fluorescent protein (iRFP) with doxycycline, a reduction in EYFP
expression is expected as a result of cleavage mediated by Cas9-VPR and 20-nt gRNA within the CAP. (b) 14-nt gRNA and Cas9-
VPR-mediated activation of EYFP is detectable around 24 h after transfection and continues through 96 h. The control group received
only the transfection marker EBFP and was measured 48 h after transfection. Data are the geometric mean and s.d. of means of EYFP
for cells expressing >2 x 10’ MEFL of transfection marker EBFP. (c) After the addition of doxycycline, cells positive for iRFP and 20-nt
gRNA expression were detectable around 24 h after transfection and remained high in iRFP expression until 96 h. Shown are the
percentages of cells expressing EBFP>10" MEFL and iRFP>10%° relative to the uninduced population. (d) Fraction of cells that had
EYFP above autofluorescence relative to the uninduced population in different treatment conditions and over time. Shown are the
percentages of cells expressing EBFP>10" MEFL and EYFP>10°" relative to the uninduced population. (e) Bars show the geometric
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mean ratio and s.d. of the mean ratio of uninduced versus fully induced samples, for cells expressing >10" MEFL of transfection marker
EBFP. Group 1 includes cells that received doxycycline (4,000 nM) at the time of transfection, and group 2 includes cells that received
doxycycline 24 h after the transfection. We observed a slower dynamic in group 2, possibly because of the initial accumulation of EYFP
protein. For all figures, n = 3 independent technical replicates combined from three experiments.
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Supplementary Figure 11

Understanding the design rules based on the concentrations of Cas9-VPR, 14-nt gRNA and 20-nt gRNA.

(a) A schematic of a genetic kill switch designed such that 20-nt and 14-nt gRNAs compete for same target site within a CAP. (b)
Varying the dosages of transfected plasmids encoding Cas9-VPR, 14-nt gRNA, and 20-nt gRNA between low (5 ng), medium (25 ng for
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14-nt gRNA and 50 nt for 20-nt gRNA) and high (250 ng) helped us unravel some design rules. Each line represents a single condition
of transfection with corresponding Cas9, 14-nt gRNA and 20-nt gRNA plasmid levels in front of the fold change observed upon the
addition of doxycycline. BarYQraphs show the fold change of the geometric mean and s.d. of means of EYFP over uninduced cells for
cells expressing >3 x 10° MEFL transfection marker EBFP. n = 3 independent technical replicates combined from three
experiments.Cas9 in the footnote of the colored map refers to the concentration of Cas9-VPR complex.
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Supplementary Figure 12
Design and analysis of a genetic kill switch that functions based on DNA cleavage in the Cas9-VPR coding sequence.

(a) A schematic of a genetic kill switch designed such that the presence of 20-nt gRNAs leads to Cas9-VPR-mediated cleavage within
its own coding sequence and thereby reverses the output EYFP and tdTomato levels. Cas9-VPR targets a CAP by means of 14-nt
gRNA-c, leading to activation of tdTomato expression. In parallel, Cas9-VPR and 14-nt gRNA-a also target a CRP, where Cas9-VPR
binding provides a steric barrier to EYFP transcription. In the presence of a pair of full-length 20-nt gRNAs targeting the middle of the
Cas9-VPR coding sequence, the guides direct Cas9-VPR to cut and disable itself and, by doing so, decrease the available pool of
Cas9-VPR in the cell, ultimately causing a reduction of reporter inhibition or activation. Comparing cells that either received two pairs of
20-nt gRNAs that cuts with Cas9-VPR coding region or did not, we observed about fivefold de-repression of EYFP and about a 1.4-fold
decrease in tdTomato expression. Shown are the geometric mean and s.d. of means of EYFP and tdTomato for cells expressing >10’
MEFL transfection marker EBFP. n = 4 independent technical replicates combined from three experiments.
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Supplementary Figure 13

Design and analysis of a genetic kill switch that operates based on DNA cleavage in the TALER coding sequence and reversal
of a transcriptional repression device.

(a) Schematics of the kill switch involving a TALER-based transcriptional repression device and Cas9-VPR-mediated DNA mutation
within the TALER DNA sequence. We tested whether Cas9-VPR can cleave within the TALER coding sequence and, by doing so,
decrease available TALER, thus removing its repression of EYFP. Analysis of this switch using 20-nt gRNA against different regions
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within the TALER sequence allowed us to achieve a moderately functional kill switch (b). Shown are the geometric mean and s.d. of
means of EYFP for cells expressing >10” MEFL of transfection marker EBFP (n = 3 technical replicates). T1—4 refer to 20-nt gRNAs
that cut at different regions in the TALER coding sequence.
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Supplementary Figure 14

Design and analysis of a genetic kill switch that operates based on DNA cleavage in the TALER coding sequence and reversal

of a transcriptional repression device.

(a) Schematics of the layered kill switch. We generated a modified U6 promoter, regulated by TALER, enabling us to connect the
genetic kill switch in Supplementary Figure 13 with a Cas9-VPR 14-nt gRNA repression device. Transfection of this circuit in
HEK293FT cells exhibited repression of output EYFP upon addition of a pair of input 20-nt gRNAs that cut within the TALER coding
sequence. (b) Shown are the geometric mean and s.d. of means of EYFP for cells expressing >10" MEFL of transfection marker EBFP.
Output is compared between cells with or without gRNA encoding plasmids that cut within TALER coding sequences (n = 3 technical

replicates).
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Supplementary note 1:

Due to the interesting features in the circuit of figure 2c¢, such as competition of
the 20ntgRNA and 14ntgRNA for the same target site in the promoter of EYFP
and inducibility of 20ntgRNA with doxycycline, we performed further
characterization experiments with this circuit. In the absence of 20nt gRNA, 14nt
gRNA-a/Cas9-VPR mediated activation of EYFP is detectable around 24 h after
transfection and remains high until 96h after transfection (Supplementary Fig.
10b). When 20nt gRNA is induced to outcompete 14nt by addition of doxycycline
at the time of transfection (Supplementary Fig. 10c), we observed an increase
in infrared fluorescent protein (iFRP) positive cells relative to the uninduced
population 24h after transfection through 96h. Simultaneously, in groups that
received higher doxycycline concentrations (500- 4000nM), the fraction of EYFP
expressing cells reduces 24h after transfection relative to uninduced population
and this reduction continues towards 96h after transfection (Supplementary Fig.
10d). Increasing dosage of doxycycline increases iRFP signal, which is indirectly
correlated with higher level of 20nt gRNA expression and subsequently better
repression of EYFP signal (Supplementary Fig. 10 ¢,d). Addition of doxycycline
24h after transfection resulted in a slower dynamic of repression as compared to
induction at the time of transfection. In the former case, reduction in EYFP was
detectable towards 96h after transfection (Supplementary Fig. 10e) possibly
due to the effect of initial EYFP protein accumulation. To further characterize
circuit behavior, we varied the concentration of transfected plasmids encoding
Cas9-VPR, 20nt gRNA or 14nt gRNA and studied the fold repression of the
output upon addition of doxycycline (Supplementary Fig. 11). Our data indicate
that increased 20nt gRNA concentration is associated with higher repression and
the highest fold repression is achieved in the presence of high 20nt gRNA and
low Cas9-VPR encoding plasmids. Future analysis of this and other
multifunctional circuits depicted in this study should quantify finer grained
input/output behaviors of the circuits, determine if and when the shared
resources of the Cas9-VPR protein complex in this context limits our ability to
develop complex circuitry, investigate the circuits in genomically integrated
contexts to develop additional optimization needed for improved behavior in
abovesettings.



Supplementary Note 2: PCR primers and gRNA sequences

Reporter Guides
gRNA

Reporter 1 20nt
Reporter 1 18nt
Reporter 1 16nt
Reporter 1 14nt
Reporter 1 12nt
Reporter 1 10nt
Reporter 1 8nt
Reporter 1 20nt -1
Reporter 1 20nt -2
Reporter 1 20nt -3
Reporter 1 20nt -4
Reporter 1 20nt -5
Reporter 1 20nt -6
Reporter 1 20nt -7
Reporter 1 20nt -8
Reporter 1 20nt -9
Reporter 1 20nt -10
Reporter 1 20nt -11
Reporter 1 20nt -12
Reporter 1 20nt -13
Reporter 1 20nt -14
Reporter 1 14nt -1
Reporter 1 14nt -2
Reporter 1 14nt -3
Reporter 1 14nt -4
Reporter 1 14nt -5
Reporter 1 14nt -6
Reporter 1 14nt -7
Reporter 1 14nt -8
Reporter 1 14nt -9
Reporter 1 14nt -10
Reporter 1 14nt -11
Reporter 1 14nt -12
Reporter 1 14nt -13
Reporter 1 14nt -14
Reporter 2 20nt
Reporter 2 20nt -1
Reporter 2 20nt -2
Reporter 2 20nt -3
Reporter 2 20nt -4
Reporter 2 20nt -5
Reporter 2 20nt -6
Reporter 2 20nt -7
Reporter 2 20nt -8
Reporter 2 20nt -9
Reporter 2 20nt -10
Reporter 2 20nt -11
Reporter 2 20nt -12
Reporter 2 20nt -13
Reporter 2 20nt -14
Reporter 2 14nt
Reporter 2 14nt -1
Reporter 2 14nt -2
Reporter 2 14nt -3
Reporter 2 14nt -4
Reporter 2 14nt -5
Reporter 2 14nt -6
Reporter 2 14nt -7
Reporter 2 14nt -8
Reporter 2 14nt -9
Reporter 2 14nt -10
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Sequence
GTCCCCTCCACCCCACAGTG
GCCCCTCCACCCCACAGTG
GCCTCCACCCCACAGTG
GTCCACCCCACAGTG
GCACCCCACAGTG
GCCCCACAGTG

GCCACAGTG

GTCCCC TCCACCCCACAGTc
GTCCCC TCCACCCCACAGaG
GTCCCC TCCACCCCACACTG
GTCCCC TCCACCCCACLGTG
GTCCCC TCCACCCCAgAGTG
GTCCCC TCCACCCCtCAGTG
GTCCCC TCCACCCgACAGTG
GTCCCC TCCACCgCACAGTG
GTCCCC TCCACgCCACAGTG
GTCCCC TCCAgCCCACAGTG
GTCCCC TCCtCCCCACAGTG
GTCCCC TCgACCCCACAGTG
GTCCCC TgCACCCCACAGTG
GTCCCC aCCACCCCACAGTG
GTCCACCCCACAGTc
GTCCACCCCACAGaG
GTCCACCCCACACTG
GTCCACCCCACEGTG
GTCCACCCCAgAGTG
GTCCACCCCtCAGTG
GTCCACCCgACAGTG
GTCCACCgCACAGTG
GTCCACgCCACAGTG
GTCCAgCCCACAGTG
GTCCtCCCCACAGTG
GTCgACCCCACAGTG
GTgCACCCCACAGTG
GaCCACCCCACAGTG
GGGGCC ACTAGGGACAGGAT
GGGGCC ACTAGGGACAGGAa
GGGGCC ACTAGGGACAGGLT
GGGGCC ACTAGGGACAGCAT
GGGGCC ACTAGGGACACGAT
GGGGCC ACTAGGGACtGGAT
GGGGCC ACTAGGGAGAGGAT
GGGGCC ACTAGGGtCAGGAT
GGGGCC ACTAGGCACAGGAT
GGGGCC ACTAGCGACAGGAT
GGGGCC ACTAcGGACAGGAT
GGGGCC ACTtGGGACAGGAT
GGGGCC ACaAGGGACAGGAT
GGGGCC AgTAGGGACAGGAT
GGGGCC tCTAGGGACAGGAT
ACTAGGGACAGGAT
ACTAGGGACAGGAa
ACTAGGGACAGGtT
ACTAGGGACAGCAT
ACTAGGGACACGAT
ACTAGGGACtGGAT
ACTAGGGAgAGGAT
ACTAGGGtCAGGAT
ACTAGGCcACAGGAT
ACTAGCcGACAGGAT
ACTAcGGACAGGAT



Reporter 2 14nt -11
Reporter 2 14nt -12
Reporter 2 14nt -13
Reporter 2 14nt -14
Reporter 3 20nt
Reporter 3 20nt -1
Reporter 3 20nt -2
Reporter 3 20nt -3
Reporter 3 20nt -4
Reporter 3 20nt -5
Reporter 3 20nt -6
Reporter 3 20nt -7
Reporter 3 20nt -8
Reporter 3 20nt -9
Reporter 3 20nt -10
Reporter 3 20nt -11

ACTtGGGACAGGAT
ACaAGGGACAGGAT
AgTAGGGACAGGAT
tCTAGGGACAGGAT
GAAGAGAGACAGTACATGCCC
G AAGAGA GACAGTACATGCCg
G AAGAGA GACAGTACATGCgC
G AAGAGA GACAGTACATGgCC
G AAGAGA GACAGTACATcCCC
G AAGAGA GACAGTACAaGCCC
G AAGAGA GACAGTACtTGCCC
G AAGAGA GACAGTAgATGCCC
G AAGAGA GACAGTtCATGCCC
G AAGAGA GACAGaACATGCCC
G AAGAGA GACACTACATGCCC
G AAGAGA GACtGTACATGCCC

Reporter 3 20nt -12 G AAGAGA GAgAGTACATGCCC
Reporter 3 20nt -13 G AAGAGA GtCAGTACATGCCC
Reporter 3 20nt -14 G AAGAGA cACAGTACATGCCC
Reporter 3 14nt GGACAGTACATGCCC
Reporter 3 14nt -1 G GACAGTACATGCCg
Reporter 3 14nt -2 G GACAGTACATGCgC
Reporter 3 14nt -3 G GACAGTACATGgCC
Reporter 3 14nt -4 G GACAGTACATcCCC
Reporter 3 14nt -5 G GACAGTACAaGCcC
Reporter 3 14nt -6 G GACAGTACtTGCCC
Reporter 3 14nt -7 G GACAGTAgATGCCC
Reporter 3 14nt -8 G GACAGTtCATGCCC
Reporter 3 14nt -9 G GACAGaACATGCCC
Reporter 3 14nt -10 G GACACTACATGCCC
Reporter 3 14nt -11 G GACtGTACATGCCC
Reporter 3 14nt -12 G GAgAGTACATGCCC
Reporter 3 14nt -13 G GtCAGTACATGCCC
Reporter 3 14nt -14 G cACAGTACATGCCC

Reporter PCR Primers
TGAAGCGCATGAACTCTTTG
GTTGTAAAACGACGGCCAGT

gPCR Primers

Target Forward Primer Reverse Primer

Beta-actin CATGTACGTTGCTATCCAGC CTCCTTAATGTCACGCACGAT
MIAT TGGCTGGGGTTTGAACCTT AGGAAGCTGTTCCAGACTGC
ACTC1 ATGTGTGACGACGAGGAG/ CACGATGGACGGGAAGAC
TTN TGTTGCCACTGGTGCTAAACACAGCAGTCTTCTCCGCTTC
HBG AGATGCCACAAAGCACCTG CTGCAGTCACCATCTTCTGC

Endogenous Indel PCR

Primers for PCR 1:

CTACACGACGCTCTTCCGATCTTAAGGCGAactcagatgtgctgetgegg ACTC1.N701.Adapter.F
CTACACGACGCTCTTCCGATCTCGTACTAGactcagatgtgctgctgegg ACTC1.N702.Adapter.F
CTACACGACGCTCTTCCGATCT AGGCAGAA actcagatgtgctgctgege ACTC1.N703.Adapter.F
CTACACGACGCTCTTCCGATCT TCCTGAGC actcagatgtgctgetgecgg ACTC1.N704.Adapter.F
CTACACGACGCTCTTCCGATCT GGACTCCT actcagatgtgctgctgecgg ACTC1.N705.Adapter.F
CTACACGACGCTCTTCCGATCT TAGGCATG actcagatgtgctgetgegg ACTC1.N706.Adapter.F
GCTGAACCGCTCTTCCGATCTTAGATCGCCCCTTTCTGGGGTGTGG!ACTC1.N501.Adapter.R
GCTGAACCGCTCTTCCGATCTCTCTCTATCCCTTTCTGGGGTGTGGG ACTC1.N502.Adapter.R
GCTGAACCGCTCTTCCGATCTTATCCTCTCCCTTTCTGGGGTGTGG(ACTC1.N503.Adapter.R
GCTGAACCGCTCTTCCGATCTAGAGTAGACCCTTTCTGGGGTGTGC ACTC1.N504.Adapter.R
GCTGAACCGCTCTTCCGATCTGTAAGGAGCCCTTTCTGGGGTGTG(ACTC1.N505.Adapter.R
GCTGAACCGCTCTTCCGATCTACTGCATACCCTTTCTGGGGTGTGG(ACTC1.N506.Adapter.R
CTACACGACGCTCTTCCGATCTTAAGGCGAGGTTCAGGCTTCTGCG MIAT.N701.Adapter.F
CTACACGACGCTCTTCCGATCTCGTACTAGGGTTCAGGCTTCTGCG( MIAT.N702.Adapter.F
CTACACGACGCTCTTCCGATCTAGGCAGAAGGTTCAGGCTTCTGCG MIAT.N703.Adapter.F
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CTACACGACGCTCTTCCGATCTTCCTGAGCGGTTCAGGCTTCTGCG( MIAT.N704.Adapter.F
CTACACGACGCTCTTCCGATCTGGACTCCTGGTTCAGGCTTCTGCG( MIAT.N705.Adapter.F
CTACACGACGCTCTTCCGATCTTAGGCATGGGTTCAGGCTTCTGCG! MIAT.N706.Adapter.F
GCTGAACCGCTCTTCCGATCTTAGATCGCCTCCTTACCCGCGCCCAC MIAT.N501.Adapter.R
GCTGAACCGCTCTTCCGATCTCTCTCTATCTCCTTACCCGCGCCCAG, MIAT.N502.Adapter.R
GCTGAACCGCTCTTCCGATCTTATCCTCTCTCCTTACCCGCGCCCAG: MIAT.N503.Adapter.R
GCTGAACCGCTCTTCCGATCTAGAGTAGACTCCTTACCCGCGCCCA( MIAT.N504.Adapter.R
GCTGAACCGCTCTTCCGATCTGTAAGGAGCTCCTTACCCGCGCCCAI MIAT.N505.Adapter.R
GCTGAACCGCTCTTCCGATCTACTGCATACTCCTTACCCGCGCCCAC MIAT.N506.Adapter.R
CTACACGACGCTCTTCCGATCTTAAGGCGAGCCCACAAGTGCTATC TTN.N701.Adapter.F
CTACACGACGCTCTTCCGATCTCGTACTAGGCCCACAAGTGCTATCITTN.N702.Adapter.F
CTACACGACGCTCTTCCGATCTAGGCAGAAGCCCACAAGTGCTATC TTN.N703.Adapter.F
CTACACGACGCTCTTCCGATCTTCCTGAGCGCCCACAAGTGCTATCTTTN.N704.Adapter.F
CTACACGACGCTCTTCCGATCTGGACTCCTGCCCACAAGTGCTATCTTTN.N705.Adapter.F
CTACACGACGCTCTTCCGATCTTAGGCATGGCCCACAAGTGCTATC TTN.N706.Adapter.F
GCTGAACCGCTCTTCCGATCTTAGATCGCGCCCTGGGTGATTGGCT TTN.N501.Adapter.R
GCTGAACCGCTCTTCCGATCTCTCTCTATGCCCTGGGTGATTGGCTC TTN.N502.Adapter.R
GCTGAACCGCTCTTCCGATCTTATCCTCTGCCCTGGGTGATTGGCTC TTN.N503.Adapter.R
GCTGAACCGCTCTTCCGATCTAGAGTAGAGCCCTGGGTGATTGGCT TTN.N504.Adapter.R
GCTGAACCGCTCTTCCGATCTGTAAGGAGGCCCTGGGTGATTGGCITTN.N505.Adapter.R
GCTGAACCGCTCTTCCGATCTACTGCATAGCCCTGGGTGATTGGCTI TTN.N506.Adapter.R
CTACACGACGCTCTTCCGATCT TAAGGCGA tagcagtatcctcttggggg HBG1.N701.F
CTACACGACGCTCTTCCGATCT CGTACTAG tagcagtatcctcttggggg HBG1.N702.F
CTACACGACGCTCTTCCGATCT AGGCAGAA tagcagtatcctcttggggg HBG1.N703.F
CTACACGACGCTCTTCCGATCT TCCTGAGC tagcagtatcctcttggggg HBG1.N704.F
CTACACGACGCTCTTCCGATCT GGACTCCT tagcagtatcctcttggggg HBG1.N705.F
CTACACGACGCTCTTCCGATCT TAGGCATG tagcagtatcctcttggggg HBG1.N706.F
GCTGAACCGCTCTTCCGATCT TAGATCGC CGTTCCAGAAGCGAGTI HBG1.N501.R
GCTGAACCGCTCTTCCGATCT CTCTCTAT CGTTCCAGAAGCGAGTC HBG1.N502.R
GCTGAACCGCTCTTCCGATCT TATCCTCT CGTTCCAGAAGCGAGTC HBG1.N503.R
GCTGAACCGCTCTTCCGATCT AGAGTAGA CGTTCCAGAAGCGAGT HBG1.N504.R
GCTGAACCGCTCTTCCGATCT GTAAGGAG CGTTCCAGAAGCGAGTHBG1.N505.R
GCTGAACCGCTCTTCCGATCT ACTGCATA CGTTCCAGAAGCGAGT(HBG1.N506.R

Primers for PCR 2:

NGS_F
NGS_R
Amplicon primers
ACTC1 223 bp
ACTCL.F
ACTC1.R
MIAT 242 bp
MIAT.F
MIAT.R

TTN 244 bp
TTN.F

TTN.R

HBG

HBG1.F
HBG1.R

Endogenous gRNA
ACTC1 20nt -249
ACTC1 16nt -249
ACTC1 14nt -249
MIAT 20nt -220
MIAT 16nt -220
MIAT 14nt -220
TTN 20nt -172
TTN 16nt-172
TTN 14nt -172
HBG 20nt -100
HBG 16nt -100
HBG 14nt -100
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AATGATACGGCGACCACCGAGATCTACACTCTTTCCCTACACGACGCTCTTCCGATCT
CAAGCAGAAGACGGCATACGAGATCGGTCTCGGCATTCCTGCTGAACCGCTCTTCCGATCT

actcagatgtgctgetgegg
CCCTTTCTGGGGTGTGGGTG

GGTTCAGGCTTCTGCGCCC
CTCCTTACCCGCGCCCAGA

GCCCACAAGTGCTATCTACTGTC
GCCCTGGGTGATTGGCTGTC

tagcagtatcctcttggggg
CGTTCCAGAAGCGAGTGTgt

TGGCGCCCTGCCCTCTGCTG
GCCCTGCCCTCTGCTG
CCTGCCCTCTGCTG
ATGCGGGAGGCTGAGCGCAC
GGGAGGCTGAGCGCAC
GAGGCTGAGCGCAC
CCTTGGTGAAGTCTCCTTTG
GGTGAAGTCTCCTTTG
TGAAGTCTCCTTTG
CTTGACCAATAGCCTTGACA
ACCAATAGCCTTGACA
CAATAGCCTTGACA



Kill switch gRNA
5' Cas9 cut in ORF5 GTACTGATAAGGCTGACTTG
5'Cas9 cut in ORF6 CTAGGCTGTCCAAATCCCGG
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Supplementary Note 3: Plasmid dosages and combinations
used in synthetic circuits experiments

Plasmids Fig 2a
1 2 3 4 5
50 200 100 50 70
ng
PEmMPTY up to 500 ng or as needed between groups
pConst_EBFP 1

U6_14n gRNA-a 2
pConst_Gal4VP16 3
CRPS8 (a)_EYFP 4
pConst_Cas9VPR 5
pConst_dCas9 6
Plasmids Fig 2b
1 2 3 4 5 6 7
50 100 50 100 150 100 50

ng
PEMPTY up to 600 ng or as needed between groups
pConst_Gal4VP16 1
U6_14nt gRNA-a
CRP8(or CRP-a)_EYFP
U6 _14nt gRNA-c
CAP(c)_tdTomato
pConst_Cas9VPR
pConst_EBFP

N o b wWw N

Plasmids Fig 2c (similiar with Supp Fig 10, 11)

1 2 3 4 5 6 7
100 50 50 25 25 250 200
ng PEMPTY up to 700 ng or as needed between groups

pConst_Csy4

TRE_ irFP-20nt gRNA-a
pConst_EBFP
pConst_Galdvp16-2A-rtta
U6_14ntgRNA-a
CAP-8(a)_EYFP
pConst_Cas9VPR
pConst_dCas9VPR

0O NO UL B WN B



Plasmids Fig 2d

1 2 3 4 5 6
ng 50 50 50 100 100 150
7 8
ng 50 100

PEMPTY up to 650 ng or as needed between groups
pConst_rtTA3 1
pConst_mKate
TRE_TALER14
CR(taler)U6_14nt gRNA-b
CR(b)U6_14nt gRNA-a
CAPa_EYFP
pConst_Cas9VPR
U6_20nt gRNAT1

00O NOUTL B WN

Plasmids Supp Fig 9

1 2 3 4 5

ng 50 200 100 50 70
PEMPTY up to 500 ng or as needed between groups

pConst_EBFP 1
U6_14n gRNA-a
pConst_Gal4VP16
CRP(1 to 8)_EYFP
pConst_Cas9VPR

u b~ WN

Plasmids  Supp Fig 12
1 2 3 4 5 6
50 100 50 100 150 100
ng
7 8 9
ng 50 100 100
pConst_Gal4VP16
U6_14nt gRNA-a
CRPa_EYFP
U6_14nt gRNA-c
CAP(c)_tdTomato
pConst_Cas9VPR
pConst_EBFP
U6_ 20nt gRNA( Cas9-5)

PEMPTY up to 800 ng or as needed between groups

0O NO UL B WN B



U6_20nt gRNA (Cas9-6) 9

Plasmids  Supp Fig 13

1 2 3 4 5 6
100 50 100 50 50 200
ng
PEmMPTY up to 550 ng or as needed between groups
pConst_Gal4VP16-2A-rtTA3 1
pConst_EBFP 2
TRE_TALER 3
CRP-T_EYFP 4
pConst_Cas9VPR 5
U6_20nt gRNA T (gRNAs that cleave within TALER14 Sequences) 6
Plasmids Supp Fig 14
1 2 3 4 5 6
ng 50 50 100 50 50 200
7 8
ng 25 25
50 50
75 75
PEmMPTY as needed between groups
pConst_Gal4VP16-2A-rtTA3 1
pConst_EBFP 2
TRE_TALER14 3
CR(taler)U6_14nt gRNA-b 4
CRP-b_EYFP 5
pConst_Cas9VPR 6
U6_20nt gRNAT1 7
U6_20nt gRNA T4 8



Supplementary Note 4 :
Sequences of DNA constructed and used in for synthetic circuits in this study.

Library of CRPs:

UAS

gRNA-a target site
minimal CMV promoter

CRP1

CTCCGAATTTCTCGACAGATCTCATGTGATTACGCCAAGCTACGGGCGGAG
TACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGA
GCGGAGTACTGTCCTCCGAGCGGAGTTCTGTCCTCCGAGCGGAGACTCTA
GATACCTCATCAGGAACATGTTGGAATTCTAGGCGTGTACGGTGGGAGGCC
TATATAAGCAGAGCTCGTTTAGTGAACCGTCAGATCGCCTCGAGTACCTCAT
CAGGAACATGTTGGATCCAATTCGA

CRP2

GGCTCCGAATTCACCTGCTGACAGGTGCTCCGAATTTCTCGACAGATCTCAT
GTGATTACGCCAAGCTACGGGCGGAGTACTGTCCTCCGAGCGGAGTACTG
TCCTCCGATACCTCATCAGGAACATGTTGGGCGGAGTACTGTCCTCCGAGC
GGAGTACTGTCCTCCGAGAGCGGAGACTCTAGAGAATTCTAGGCGTGTACG
GTGGGAGGCCTATATAATACCTCATCAGGAACATGTTGGTCGTTTAGTGAAC
CGTCAGATCGCCTACCTCATCAGGAACATGTTGGGATCCAATTCTACCTCAT
CAGGAACATGTTGGGACCGCTTCAGTGCAGGTGAGCTTT

CRP3

GCTGACAGGTGCTCCGAATTTCTCGACAGATCTCATGTGATTACGCCAAGCT
ACGGGCGGAGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAGTA
CTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAGTTCTGTCCTCCGAGC
GGAGACTCTAGAGAATTCTAGGCGTGTACGGTGGGAGGCCTATATAATACC
TCATCAGGAACATGTTGGTCGTTTAGTGAACCGTCAGATCGCCTACCTCATC
AGGAACATGTTGGGATCCAATTCGACCGCTTCAGTGCAGGTGAGCTTTCAA
GTTTGTACAAAAAAGCAG

CRP-4

TCCGAATTTCTCGACAGATCTCATGTGATTACGCCAAGCTACGGGCGGAGT
ACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGAG
CGGAGTACTGTCCTCCGAGCGGAGTTCTGTCCTCCGAGCGGAGACTCTAGA
GAATTCTAGGCGTGTACGGTGGGAGGCCTATATAATACCTCATCAGGAACA
TGTTGGTCGTTTAGTGAACCGTCAGATCGCCTACCTCATCAGGAACATGTTG
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GGATCCAATTCTACCTCATCAGGAACATGTTGGGACCGCTTCAGTGCAGGT
GAGCT

CRP-5

TCTCATGTGATTACGCCAAGCTACGGGCGGAGTACTGTCCTCCGAGCGGAG
TACTGTCCTCCGAGTACCTCATCAGGAACATGTTGGAGCGGAGTTCTGTCC
TCCGAGCGGAGACTCTAGAGAATTCTAGGCGTGTACGGTGGGAGGCCTATA
TAATACCTCATCAGGAACATGTTGGTCGTTTAGTGAACCGTCAGATCGCCTA
CCTCATCAGGAACATGTTGGGATCCAATTCTACCTCATCAGGAACATGTTGG
GACC

CRP-6
TCCGAATTTCTCGACAGATCTCATGTGATTACGCCAAGCTACGGGCGGAGT
ACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGAGCGGAGTTCTGTCCTCCG
AGCGGAGACTCTAGAGAATTCTAGGCGTGTACGGTGGGAGGCCTATATAAT
ACCTCATCAGGAACATGTTGGTCGTTTAGTGAACCGTCAGATCGCCTACCTC
ATCAGGAACATGTTGGGATCCAATTCGACCGCTTCAGTGCAGGTGA

CRP-7
GAATTTCTCGACAGATCTCATGTGATTACGCCAAGCTACGGGCGGAGTACT
GTCCTCCGAGCGGAGTACTGTCCTCCGAGAGCGGAGTTCTGTCCTCCGAG
CGGAGACTCTAGAGAATTCTAGGCGTGTACGGTGGGAGGCCTATATAATAC
CTCATCAGGAACATGTTGGTCGTTTAGTGAACCGTCAGATCGCCTACCTCAT
CAGGAACATGTTGGGATCCAATTCTACCTCATCAGGAACATGTTGGGACCG
CTTCAGTGCAGGTGAGCTA

CRP-8

AGATCTCATGTGATTACGCCAAGCTACGGGCGGAGTACTGTCCTCCGAGCG
GAGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAGTACTGTCCTC
CGAGCGGAGTTCTGTCCTCCGAGCGGAGACTCTAGAGAATTCTAGGCGTGT
ACGGTGGGAGGCCTATATAATACCTCATCAGGAACATGTTGGTCGTTTAGT
GAACCGTCAGATCGCCTCGAGGGATCCAATT

U6-14ntgRNA-a
AAGGTCGGGCAGGAAGAGGGCCTATTTCCCATGATTCCTTCATATTTGCATA
TACGATACAAGGCTGTTAGAGAGATAATTAGAATTAATTTGACTGTAAACACA
AAGATATTAGTACAAAATACGTGACGTAGAAAGTAATAATTTCTTGGGTAGTT
TGCAGTTTTAAAATTATGTTTTAAAATGGACTATCATATGCTTACCGTAACTT
GAAAGTATTTCGATTTCTTGGCTTTATATATCTTGTGGAAAGGACGAAACAC
CGCATCAGGAACATGTGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCT
AGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCTTTTTTT

CRP-8(or CRP-a)_EYFP
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GATATCAACTTTGTATAGAAAAGTTGGCTCCGAATTTCTCGACAGATCTCAT
GTGATTACGCCAAGCTACGGGCGGAGTACTGTCCTCCGAGCGGAGTACTG
TCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGG
AGTTCTGTCCTCCGAGCGGAGACTCTAGAGAATTCTAGGCGTGTACGGTGG
GAGGCCTATATAATACCTCATCAGGAACATGTTGGTCGTTTAGTGAACCGTC
AGATCGCCTCGAGATCCAATTCGACCCAAGTTTGTACAAAAAAGCAGGCTG
AATCCACCGGTCGCCACCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGG
GGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGT
TCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTGAC
CCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCT
CGTGACCACCTTCGGCTACGGCCTGCAGTGCTTCGCCCGCTACCCCGACC
ACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCC
AGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCC
GAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGG
CATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACA
ACTACAACAGCCACAACGTCTATATCATGGCCGACAAGCAGAAGAACGGCA
TCAAGGTGAACTTCAAGATCCGCCACAACATCGAGGACGGCAGCGTGCAG
CTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCT
GCTGCCCGACAACCACTACCTGAGCTACCAGTCCAAGCTGAGCAAAGACCC
CAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCG
GGATCACTCTCGGCATGGACGAGCTGTACAAGTAATACCCAGCTTTCTTGTA
CAAAGTGGTACGCGTGAATTCACTCCTCAGGTGCAGGCTGCCTATCAGAAG
GTGGTGGCTGGTGTGGCCAATGCCCTGGCTCACAAATACCACTGAGATCTT
TTTCCCTCTGCCAAAAATTATGGGGACATCATGAAGCCCCTTGAGCATCTGA
CTTCTGGCTAATAAAGGAAATTTATTTTCATTGCAATAGTGTGTTGGAATTTT
TTGTGTCTCTCACTCGGAAGGACATATGGGAGGGCAAATCATTTAAAACATC
AGAATGAGTATTTGGTTTAGAGTTTGGCAACATATGCCCATATGCTGGCTGC
CATGAACAAAGGTTGGCTATAAAGAGGTCATCAGTATATGAAACAGCCCCCT
GCTGTCCATTCCTTATTCCATAGAAAAGCCTTGACTTGAGGTTAGATTTTTTT
TATATTTTGTTTTGTGTTATTTTTTTCTTTAACATCCCTAAAATTTTCCTTACAT
GTTTTACTAGCCAGATTTTTCCTCCTCTCCTGACTACTCCCAGTCATAGCTGT
CCCTCTTCTCTTATGGAGATCCCTCGACCTGCAGCCCAAGCTTGGCGTAAT
CATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCA

Sequences of 14ntgRNA-c and CAP-c are provided in Supplementary Note 1
(Reporter 1-14).

TRE_ irFP- PolyA
GCTCCGAATTTCTCGAGTTTACTCCCTATCAGTGATAGAGAACGTATGTCGA
GTTTACTCCCTATCAGTGATAGAGAACGATGTCGAGTTTACTCCCTATCAGT
GATAGAGAACGTATGTCGAGTTTACTCCCTATCAGTGATAGAGAACGTATGT
CGAGTTTACTCCCTATCAGTGATAGAGAACGTATGTCGAGTTTATCCCTATC
AGTGATAGAGAACGTATGTCGAGTTTACTCCCTATCAGTGATAGAGAACGTA
TGTCGAGGTAGGCGTGTACGGTGGGAGGCCTATATAAGCAGAGCTCGTTTA
GTGAACCGTCAGATCGCCTGGAGATTTCGAGCTCGGTACCCGGGGATCCTC
TAGTCAGCTGACGCGTGCTAGTGGCGCGCCGAATTCGACCCAAGTTTGTAC
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AAAAAAGCAGGCTGAGGATCCCCGCCACCATGGCTGAAGGATCCGTCGCC
AGGCAGCCTGACCTCTTGACCTGCGACGATGAGCCGATCCATATCCCCGGT
GCCATCCAACCGCATGGACTGCTGCTCGCCCTCGCCGCCGACATGACGAT
CGTTGCCGGCAGCGACAACCTTCCCGAACTCACCGGACTGGCGATCGGCG
CCCTGATCGGCCGCTCTGCGGCCGATGTCTTCGACTCGGAGACGCACAAC
CGTCTGACGATCGCCTTGGCCGAGCCCGGGGCGGCCGTCGGAGCACCGA
TCACTGTCGGCTTCACGATGCGAAAGGACGCAGGCTTCATCGGCTCCTGGC
ATCGCCATGATCAGCTCATCTTCCTCGAGCTCGAGCCTCCCCAGCGGGACG
TCGCCGAGCCGCAGGCGTTCTTCCGCCGCACCAACAGCGCCATCCGCCGC
CTGCAGGCCGCCGAAACCTTGGAAAGCGCCTGCGCCGCCGCGGCGCAAG
AGGTGCGGAAGATTACCGGCTTCGATCGGGTGATGATCTATCGCTTCGCCT
CCGACTTCAGCGGCGAAGTGATCGCAGAGGATCGGTGCGCCGAGGTCGAG
TCAAAACTAGGCCTGCACTATCCTGCCTCAACCGTGCCGGCGCAGGCCCGT
CGGCTCTATACCATCAACCCGGTACGGATCATTCCCGATATCAATTATCGGC
CGGTGCCGGTCACCCCAGACCTCAATCCGGTCACCGGGCGGCCGATTGAT
CTTAGCTTCGCCATCCTGCGCAGCGTCTCGCCCGTCCATCTGGAATTCATG
CGCAACATAGGCATGCACGGCACGATGTCGATCTCGATTTTGCGCGGCGA
GCGACTGTGGGGATTGATCGTTTGCCATCACCGAACGCCGTACTACGTCGA
TCTCGATGGCCGCCAAGCCTGCGAGCTAGTCGCCCAGGTTCTGGCCTGGC
AGATCGGCGTGATGGAAGAGTGAGTTTTAGAGCTAGAAATAGCAAGTTAAA
ATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCTTTT
TTTCGTTCACTGCCGTATAGGCAGCTAAGAAACAGGTACCTCATCAGGAACA
TGTGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAA
CTTGAAAAAGTGGCACCGAGTCGGTGCTTTTTTTCGTTCACTGCCGTATAGG
CAGCTAAGAATACCCAGCTTTCTTGTACAAAGTGGTACGCGTGAATTCACTC
CTCAGGTGCAGGCTGCCTATCAGAAGGTGGTGGCTGGTGTGGCCAATGCC
CTGGCTCACAAATACCACTGAGATCTTTTTCCCTCTGCCAAAAATTATGGGG
ACATCATGAAGCCCCTTGAGCATCTGACTTCTGGCTAATAAAGGAAATTTAT
TTTCATTGCAATAGTGTGTTGGAATTTTTTGTGTCTCTCACTCGGAAGGACAT
ATGGGAGGGCAAATCATTTAAAACATCAGAATGAGTATTTGGTTTAGAGTTT
GGCAACATATGCCCATATGCTGGCTGCCATGAACAAAGGTTGGCTATAAAG
AGGTCATCAGTATATGAAACAGCCCCCTGCTGTCCATTCCTTATTCCATAGA
AAAGCCTTGACTTGAGGTTAGATTTTTTTTATATTTTGTTTTGTGTTATTTTTTT
CTTTAACATCCCTAAAATTTTCCTTACATGTTTTACTAGCCAGATTTTTCCTCC
TCTCCTGACTACTCCCAGTCATAGCTGTCCCTCTTCTCTTATGGAGATCCCT
CGACCTGCAGCC

CR(b)U6_14nt gRNA-a

AAGGTCGGGCAGGAAGAGGGCCTATTTCCCATGATTCCTTCATATTTGCATA
TACGATACAAGGCTGTTAGAGAGATAATTAGAATTAATTTGACTGTAAACACA
AAGATATTAGTACAAAATACGTGACGTAGAAAGTAATAATTTCTTGGGTAGTT
TGCAGTTTTAAAATTATGTTTTAAAATGGACTATCATATGCTTACCGTAACTT
GAAATATAGAACCGATCCTCCCATTGGTATATATTATAGAACCGATCCTCCC
ATTGGCTTGTGGAAAGGACGAAACACCGCATCAGGAACATGTGTTTAAGAG
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CTATGCTGGAAACAGCAGAAATAGCAAGTTTAAATAAGGCTAGTCCGTTATC
AACTTGAAAAAGTGGCACCGAGTCGGTGCTTTTTTT

CR(taler)U6_14nt gRNA-b

AAGGTCGGGCAGGAAGAGGGCCTATTTCCCATGATTCCTTCATATTTGCATA
TACGATACAAGGCTGTTAGAGAGATAATTAGAATTAATTTGACTGTAAACACA
AAGATATTAGTACAAAATACGTGACGTAGAAAGTAATAATTTCTTGGGTAGTT
TGCAGTTTTAAAATTATGTTTTAAAATGGACTATCATATGCTTACCGTAACTT
GAAATACCCCTCTCCGCTTCTTATATATTACCCCTCTCCGCTTCTCTTGTGGA
AAGGACGAAACACCGACCGATCCTCCCATGTTTAAGAGCTATGCTGGAAAC
AGCAGAAATAGCAAGTTTAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGT
GGCACCGAGTCGGTGCTTTTTTT

TRE_TALER14_PolyA
CTCCGAATTCGCCCTTCAGGTCCGAGGTTCTAGACGAGTTTACTCCCTATCA
GTGATAGAGAACGATGTCGAGTTTACTCCCTATCAGTGATAGAGAACGTATG
TCGAGTTTACTCCCTATCAGTGATAGAGAACGTATGTCGAGTTTACTCCCTA
TCAGTGATAGAGAACGTATGTCGAGTTTATCCCTATCAGTGATAGAGAACGT
ATGTCGAGTTTACTCCCTATCAGTGATAGAGAACGTATGTCGAGGTAGGCG
TGTACGGTGGGAGGCCTATATAAGCAGAGCTCGTTTAGTGAACCGTCAGAT
CGCAAAGGGCGAATTCGACCCAAGTTTGTACAAAAAAGCAGGCTGATTACC
GGAGAATTCCAATTGACCATGACCGGTTTGTCGACCATTCGTCCGCGCAGG
CCAAGTCCTGCCCGCGAGCTTCTGCCCGGACCCCAACCGGATAGGGTTCA
GCCGACTGCAGATCGTGGGGTGTCTGCGCCTGCTGGCAGCCCTCTGGATG
GCTTGCCCGCTCGGCGGACGGTGTCCCGGACCCGGCTGCCATCTCCCCCT
GCGCCCTCACCTGCGTTCTCGGCGGGCAGCTTCAGCGATCTGCTCCGTCC
GTTCGATCCGTCGCTTCTTGATACATCGCTTCTTGATTCGATGCCTGCCGTC
GGCACGCCGCATACAGCGGCTGCCCCAGCAGAGTGGGATGAGGCGCAATC
GGCTCTGCGTGCAGCCGATGACCCGCCACCCACCGTGCGTGTCGCTGTCA
CTGCCGCGCGGCCGCCGCGCGCCAAGCCGGCCCCGCGACGGLGTGLTGC
GCAACCCTCCGACGCTTCGCCGGCCGCGCAGGTGGATCTACGCACGCTCG
GCTACAGTCAGCAGCAGCAAGAGAAGATCAAACCGAAGGTGCGTTCGACA
GTGGCGCAGCACCACGAGGCACTGGTGGGCCATGGGTTTACACACGCGCA
CATCGTTGCGCTCAGCCAACACCCGGCAGCGTTAGGGACCGTCGCTGTCA
CGTATCAGCACATAATCACGGCGTTGCCAGAGGCGACACACGAAGACATCG
TTGGCGTCGGCAAACAGTGGTCCGGCGCACGCGCCCTGGAGGCCTTGCTC
ACGGATGCGGGGGAGTTGAGAGGTCCGCCGTTACAGTTGGACACAGGCCA
ACTTGTGAAGATTGCAAAACGTGGCGGCGTGACCGCAATGGAGGCAGTGC
ATGCATCGCGCAATGCACTGACGGGTGCCCCCCTGAACCTGACCCCGGAC
CAAGTGGTGGCTATCGCCAGCAACATTGGCGGCAAGCAAGCGCTCGAAAC
GGTGCAGCGGCTGTTGCCGGTGCTGTGCCAGGACCATGGCCTGACTCCGG
ACCAAGTGGTGGCTATCGCCAGCCACGATGGCGGCAAGCAAGCGCTCGAA
ACGGTGCAGCGGCTGTTGCCGGTGCTGTGCCAGGACCATGGCCTGACTCC
GGACCAAGTGGTGGCTATCGCCAGCCACGATGGCGGCAAGCAAGCGCTCG
AAACGGTGCAGCGGCTGTTGCCGGTGCTGTGCCAGGACCATGGCCTGACT
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CCGGACCAAGTGGTGGCTATCGCCAGCCACGATGGCGGCAAGCAAGCGCT
CGAAACGGTGCAGCGGCTGTTGCCGGTGCTGTGCCAGGACCATGGCCTGA
CTCCGGACCAAGTGGTGGCTATCGCCAGCCACGATGGCGGCAAGCAAGCG
CTCGAAACGGTGCAGCGGCTGTTGCCGGTGCTGTGCCAGGACCATGGCCT
GACCCCGGACCAAGTGGTGGCTATCGCCAGCAACGGTGGCGGCAAGCAAG
CGCTCGAAACGGTGCAGCGGCTGTTGCCGGTGCTGTGCCAGGACCATGGC
CTGACTCCGGACCAAGTGGTGGCTATCGCCAGCCACGATGGCGGCAAGCA
AGCGCTCGAAACGGTGCAGCGGCTGTTGCCGGTGCTGTGCCAGGACCATG
GCCTGACCCCGGACCAAGTGGTGGCTATCGCCAGCAACGGTGGCGGCAAG
CAAGCGCTCGAAACGGTGCAGCGGCTGTTGCCGGTGCTGTGCCAGGACCA
TGGCCTGACTCCGGACCAAGTGGTGGCTATCGCCAGCCACGATGGCGGCA
AGCAAGCGCTCGAAACGGTGCAGCGGCTGTTGCCGGTGCTGTGCCAGGAC
CATGGCCTGACTCCGGACCAAGTGGTGGCTATCGCCAGCCACGATGGCGG
CAAGCAAGCGCTCGAAACGGTGCAGCGGCTGTTGCCGGTGCTGTGCCAGG
ACCATGGCCTGACCCCGGACCAAGTGGTGGCTATCGCCAGCAACAATGGC
GGCAAGCAAGCGCTCGAAACGGTGCAGCGGCTGTTGCCGGTGCTGTGCCA
GGACCATGGCCTGACTCCGGACCAAGTGGTGGCTATCGCCAGCCACGATG
GCGGCAAGCAAGCGCTCGAAACGGTGCAGCGGCTGTTGCCGGTGCTGTGC
CAGGACCATGGCCTGACCCCGGACCAAGTGGTGGCTATCGCCAGCAACGG
TGGCGGCAAGCAAGCGCTCGAAACGGTGCAGCGGCTGTTGCCGGTGCTGT
GCCAGGACCATGGCCTGACCCCGGACCAAGTGGTGGCTATCGCCAGCAAC
GGTGGCGGCAAGCAAGCGCTCGAAACGGTGCAGCGGCTGTTGCCGGTGCT
GTGCCAGGACCATGGCCTGACTCCGGACCAAGTGGTGGCTATCGCCAGCC
ACGATGGCGGCAAGCAAGCGCTCGAAACGGTGCAGCGGCTGTTGCCGGTG
CTGTGCCAGGACCATGGCCTGACCCCGGACCAAGTGGTGGCTATCGCCAG
CAACGGTGGCGGCAAGCAAGCGCTCGAAAGCATTGTGGCCCAGCTGAGCC
GGCCTGATCCGGCGTTGGCCGCGTTGACCAACGACCACCTCGTCGCCTTG
GCCTGCCTCGGCGGACGTCCTGCCATGGATGCAGTGAAAAAGGGATTGCC
GCACGCGCCGGAATTGATCAGAAGAGTCAATCGCCGTATTGGCGAACGCA
CGTCCCATCGCGTTGCCGACTACGCGCAAGTGGTTCGCGTGCTGGAGTTTT
TCCAGTGCCACTCCCACCCAGCGTACGCATTTGATGAGGCCATGACGCAGT
TCGGGATGAGCAGGAACGGGTTGGTACAGCTCTTTCGCAGAGTGGGCGTC
ACCGAACTCGAAGCCCGCGGTGGAACGCTCCCCCCAGCCTCGCAGCGTTG
GGACCGTATCCTCCAGGCATCAGGGATGAAAAGGGCCAAACCGTCCCCTA
CTTCAGCTCAAACACCGGATCAGGCGTCTTTGCATGCATTCGCCGATTCGC
TGGAGCGTGACCTTGATGCGCCCAGCCCAATGCACGAGGGAGATCAGACG
CGGGCAAGCAGCCGTAAACGGTCCCGATCGGATCGTGCTGTCACCGGCCC
CTCCGCACAGCAGGCTGTCGAGGTGCGCGTTCCCGAACAGCGCGATGCGC
TGCATTTGCCCCTCAGCTGGAGGGTAAAACGCCCGCGTACCAGGATCTGG
GGCGGCCTCCCGGATCCCAGCCCCAAGAAGAAGAGAAAGGTGGAGGCCA
GCGGTGGCGGCTCAAAGCTTGGTGGCGGCTCAACTAGTTAAGGGCCCGGC
GCGCCTAAGGTACCCCCGGGTAACTGAAAATCCACCGGATCTAGATAACTG
ATCTACCCAGCTTTCTTGTACAAAGTGGTACGCGTGAATTCACTCCTCAGGT
GCAGGCTGCCTATCAGAAGGTGGTGGCTGGTGTGGCCAATGCCCTGGCTC
ACAAATACCACTGAGATCTTTTTCCCTCTGCCAAAAATTATGGGGACATCAT
GAAGCCCCTTGAGCATCTGACTTCTGGCTAATAAAGGAAATTTATTTTCATTG
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CAATAGTGTGTTGGAATTTTTTGTGTCTCTCACTCGGAAGGACATATGGGAG
GGCAAATCATTTAAAACATCAGAATGAGTATTTGGTTTAGAGTTTGGCAACAT
ATGCCCATATGCTGGCTGCCATGAACAAAGGTTGGCTATAAAGAGGTCATC
AGTATATGAAACAGCCCCCTGCTGTCCATTCCTTATTCCATAGAAAAGCCTT
GACTTGAGGTTAGATTTTTTTTATATTTTGTTTTGTGTTATTTTTTTCTTTAACA
TCCCTAAAATTTTCCTTACATGTTTTACTAGCCAGATTTTTCCTCCTCTCCTG
ACTACTCCCAGTCATAGCTGTCCCTCTTCTCTTATGGAGATC

U6_20nt gRNA-T1

AAGGTCGGGCAGGAAGAGGGCCTATTTCCCATGATTCCTTCATATTTGCATA
TACGATACAAGGCTGTTAGAGAGATAATTAGAATTAATTTGACTGTAAACACA
AAGATATTAGTACAAAATACGTGACGTAGAAAGTAATAATTTCTTGGGTAGTT
TGCAGTTTTAAAATTATGTTTTAAAATGGACTATCATATGCTTACCGTAACTT
GAAAGTATTTCGATTTCTTGGCTTTATATATCTTGTGGAAAGGACGAAACAC
CGCTTGGTCCGGAGTCAGGCCAGTTTTAGAGCTAGAAATAGCAAGTTAAAA
TAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCTTTTT
TT

U6_20nt gRNA-T2

AAGGTCGGGCAGGAAGAGGGCCTATTTCCCATGATTCCTTCATATTTGCATA
TACGATACAAGGCTGTTAGAGAGATAATTAGAATTAATTTGACTGTAAACACA
AAGATATTAGTACAAAATACGTGACGTAGAAAGTAATAATTTCTTGGGTAGTT
TGCAGTTTTAAAATTATGTTTTAAAATGGACTATCATATGCTTACCGTAACTT
GAAAGTATTTCGATTTCTTGGCTTTATATATCTTGTGGAAAGGACGAAACAC
CGGAGGCCTTGCTCACGGATGCGTTTTAGAGCTAGAAATAGCAAGTTAAAA
TAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCTTTTT
TT

U6_20nt gRNA-T3
AAGGTCGGGCAGGAAGAGGGCCTATTTCCCATGATTCCTTCATATTTGCATA
TACGATACAAGGCTGTTAGAGAGATAATTAGAATTAATTTGACTGTAAACACA
AAGATATTAGTACAAAATACGTGACGTAGAAAGTAATAATTTCTTGGGTAGTT
TGCAGTTTTAAAATTATGTTTTAAAATGGACTATCATATGCTTACCGTAACTT
GAAAGTATTTCGATTTCTTGGCTTTATATATCTTGTGGAAAGGACGAAACAC
CGGTGGCTATCGCCAGCAACATGTTTTAGAGCTAGAAATAGCAAGTTAAAAT
AAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCTTTTTT
T

U6_20nt gRNA-T4
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AAGGTCGGGCAGGAAGAGGGCCTATTTCCCATGATTCCTTCATATTTGCATA
TACGATACAAGGCTGTTAGAGAGATAATTAGAATTAATTTGACTGTAAACACA
AAGATATTAGTACAAAATACGTGACGTAGAAAGTAATAATTTCTTGGGTAGTT
TGCAGTTTTAAAATTATGTTTTAAAATGGACTATCATATGCTTACCGTAACTT
GAAAGTATTTCGATTTCTTGGCTTTATATATCTTGTGGAAAGGACGAAACAC
CGCGTGGGGTGTCTGCGCCTGCGTTTTAGAGCTAGAAATAGCAAGTTAAAA
TAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCTTTTT
TT
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