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Appendix Figure S1: Design and evaluation of the dCAM line.

A, The LoxP-flanked puro-stop cassette ensures highly specific knock-in expression. Western
blot analysis of targeting construct in Neuro2A cells. Left blot —Test of the P2A sequence for
appropriate cleavage. Antibody binds 5 part of the P2A, SAM-5"-P2A and detects a 55 kDa
peptide. No uncleaved fusion products are observede. Right blot — Test of the puro-stop-cassette.
Without Cre no Cas9 protein is visible B, Variable activation levels can be achieved by removing
the FRT-flanked SAM activator via flippase induced recombination. C, Rosa26 knock-in design,
homology arms are used 5"arm 1 kb and 3"arm 4 kb long. Southern blot analysis of the founder
animals. gDNA digest using EcoRYV results in one wild type fragment of 11.5 kb and one 8.7 kb
knock-in fragment indicating the heterozygous knock-in in mouse number 3, which was used for
further breeding. Genotyping PCR of F1 generation using Cas9 F and Cas9 R primers, 4 (No. 3,
4, 6, 8) out of 10 animals show knock-in. Western blot from primary astrocytes of the dCAM Xx
GFAP-cre line. dCas9 is only detected when Cre was expressed. D, For in vivo activation an AAV
containing 6 sgRNAs and a reporter gene can be applied. E, If more than 6 sgRNAs shall be used
for in vivo activation two AAVs containing 12 sgRNAs or 6 sgRNAs and a miRNA expression
cassette can be applied with a split-reporter gene. AAVs contain sgRNAs, whose expression is
driven by the different Pol Il promoters (H1, hU6, mU6 and 7SK), and the marker gene FLEXx-
GFP, respectively split-FLEx-GFP, is expressed by the CBh promoter and also delivered by
AAVS.,

Abbreviations: Puro — puromycin resistance, SAM - synergistic activation mediator (MS2: MS2
bacteriophage coat protein, p65: p65 subunit of human NF-kB, HSF1: Heat shock factor 1), P2A
— 2A self-cleaving peptide, dCas9- deadCas9 (nuclease-deficient), VPR - VP64: 4x VP16 herpes
simplex virus protein vmwe65, p65, Rta: Regulator of transcriptional activation, CAG - CMV early

enhancer/chicken B actin promoter.
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Appendix Figure S2: Evaluation of dCAM x Gfap-Cre primary astrocytes for the activation
capacity.

A, Multiplexed activation of Ascll, Lmxla and Nr4a2; independent replicates: left: Ascll 6 + 3,
Lmxla 28 + 12, Nr4a2 10 + 3, right: Ascll 10 £ 7, Lmxla 22 + 3, Nrd4a2 6 = 1) B, Multiplexed
activation of Ascll, Lmxla and NeuroD1. (Ascll 31 £+ 19, Lmx1a 30 + 23, NeuroD1 206 + 134).
Activation levels are depicted as fold change between cells transfected with and without sgRNASs.
All levels were normalized to B-Actin. Error bars represent mean + SD between technical

replicates.
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Appendix Figure S3: Evaluation of 6-ODHA induced lesion.

A, B, Immunohistochemistry 14 days after the 6-OHDA injection into the medium forebrain
bundle. A, Immunohistochemical staining of dopaminergic lesion using the marker tyrosine
hydroxylase (TH). B, Staining with the astrocytic marker GFAP to assess the reactive gliosis. C,
Reactive gliosis was assessed via the signal intensity of GFAP stained striata. Naive, 6 days post
lesion (dpl) and 14 dpl animals were analyzed. Per condition data was collected from two animals,
from each animal ten images were analyzed, randomly taken in striatal regions. Ipsilateral: Naive

19.7+1.8,6dpl 28.7 £ 6.7, 14 dpl 24.9 £ 6.0, contralateral: Naive 14.3+ 4.4, 6 dpl 14.4 £ 2.0, 14
dpl 13.3+1.9.
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Appendix Figure S4: Total amount and regional distribution of GFP* cells in vivo in
dCAM x Gfap-Cre mice injected with FLEx-GFP reporter.

A, GFP* cells in the ipsilateral dorsal striatum of one slide after five weeks of injection. No
significant difference could be observed between the different reprogramming conditions and the
GFP control. GFP 892.0 + 85.4, ALNe-218 652.7 + 193.6, ALN 993.3 + 106.6. Error bars represent
mean + SD. B, Immunohistochemical staining of GFP positive cells 13 wpi with ALN illustrates
the regional distribution of the infected and reprogrammed cells. Quantifications are performed in
the dorsal striatum (red dashed line) excluding the subventricular zone. Abbreviations: CX —

cortes, CC - corpus callosum.
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Appendix Figure S5: In vivo reprogramming 5 weeks after AAV injection in dCAM x
Gfap-Cre mice.

A, Photomicrographs showing GFP*/Gfap* double positive cells 5 wpi. Arrows indicating
GFP*/Gfap cells. B, Quantification GFAP*/GFP* cells. GFP 97.13 + 0.45%, ALNe-218 79.33 +
6.05 %, and ALN 86.70 + 1.90%. GFP vs. ALNe-218 P=0.0025, GFP vs. ALN P=0.03. Multiple
comparison ANOVA F(2,6)=17.78. C, Photomicrographs showing GFP*/NeuN* neurons 5 wpi.
Arrow heads indicating GFP*/NeuN* cells. D, Quantification NeuN*/GFP* cells. GFP 3.9 +
0.53%, ALNe-218 15.67 + 0.96% and ALN 14.77 + 3.09%. GFP vs. ALNe-218 P=0.0007, GFP
vs. ALN P=0.001. Multiple comparison ANOVA F(2,6)=35-85. Scale bar indicates 50 um. Error
bars represent mean = SD. Tukey's multiple comparisons test * P<0.05, **P<0.01, **P<0.001,
****xP<(0.0001.
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Appendix Figure S6: Activation of endogenous genes using the dCas9-VPR and the

SAM activator system in Neuro2A cells.

A, Activation of Ascll. (VPR 82 £ 21, SAM 3158 + 10, SAM&VPR 10493 * 432) B, Activation of
Ngn2. (VPR 355 + 17, SAM 2290 + 476, SAM&VPR 2422 + 195) C, Activation of MyoD1. (VPR
264 £ 91, SAM 6047 + 517, SAM&VPR 6285 + 669) D, Activation of Pou5F1. (VPR 3682 + 1003,
SAM 25041 = 2507, SAM&VPR 20534 * 4521). Each gene was activated by two sgRNAs
targeting a region -200bp to 1bp upstream of the transcriptional start side. Activation levels are
depicted as fold change between cells transfected with and without sgRNAs. All levels were
normalized to B-Actin. n=1, with three technical replicates. Error bars represent mean + SD

between technical replicates.
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Appendix Figure S7: Evaluation of AAV-dCAS system in vitro.

A, Western blot analysis evaluating the FLEx-N-dCas9 system in Neuro2A cells, using a C-Cas9
antibody. B, Western blot analysis evaluating the split-dCas9 system in Neuro2A cells, left blot —
N-Cas9 antibody, right blot — C-Cas9 antibody. Correct fusion of the split-dCas9 parts at 175 kDa.
C, Immunocytochemistry analysis on primary astrocytic cultures. Activation of Ascll, Lmxla and
Nr4a2. Upper lane — Transfection of dCas9-activators without sgRNAs. Lower lane - Transfection
of dCas9-activators with sgRNAs. Red channel staining for the respective protein. Scale bars
indicate 10 um. D, RT-gPCR levels. Multiplexed activation of Ascll, Lmx1a, Nr4a2 (Ascll 103 +
19, Lmxla 91 + 62, Nrd4a2 129 + 16) and Ascll, Lmxla, and NeuroD1 (left (1): Ascll 100 * 61,
Lmxla 14 + 7.5, NeuroD1 1542 + 352, right (2): Ascll 73 £ 6, Lmxla 12 + 3, NeuroD1 1160 +
142) and Ascll, Lmxla, Nr4a2, Pitx3, FoxA2 (Ascll 167 + 30, Lmxla 215 £ 18, Nr4a2 107 + 10,
Pitx3 195 £ 19, FoxA2 32 * 8) in primary astrocytic cultures. Activation levels are depicted as fold
change between cells transfected with and without sgRNAs. All levels were normalized to -Actin.

Error bars represent mean + SD between technical replicates.
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Appendix Figure S8: In vivo reprogramming 5 wpi — AAV-dCAS reprogramming in
Gfap-Cre mice.

A, Photomicrographs showing GFP*/GFAP* cells 5 wpi. Arrows indicating GFP*/GFAP- cells. B,
Quantification GFAP*/GFP* cells. GFP 95.37 + 0.40%, ALNe-218 80.33 + 1.75% and ALN 84.10
+ 4.16%. GFP vs. ALNe-218 P=0.001, GFP vs. ALN P=0.0045. Multiple comparison ANOVA
F(2,6)=26.85. C, Photomicrographs showing GFP*/NeuN* neurons 5 wpi. Arrow heads indicating
GFP*/NeuN* cells. D, Quantification NeuN*/GFP* cells. GFP 4.23 + 1.55%, ALNe-218 14.10 +
0.89%, ALN 14.67 + 1.21%. GFP vs. ALNe-218 P=0.0002, GFP vs. ALN P=0.001. Multiple
comparison ANOVA F(2,6)=66.67. Scale bar indicates 50 um. Error bars represent mean + SD.
Tukey's multiple comparisons test * P<0.05, **P<0.01, ***P<0.001, ****P<0.0001.

11
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Appendix Figure S9: Neurotransmitter identities of reprogrammed neurons using
AAV-dCAS.

A, B, Confocal images showing co-localization of GFP with specific markers for neurotransmitter
subtypes. A, Tyrosine hydroxylase — dopaminergic neurons B, Vesicular glutamate transporter 1

— glutamatergic neurons. Scale bars indicate 50 pm.

12
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Appendix Figure S10: Darpp32 staining and quantification 13 wpi.

A, B, Evaluation Darpp32 staining in dCAM model. A, Confocal images showing co-localization
of GFP and Darpp32. B, Quantification Darpp32*/GFP* cells. GFP 4.3 + 0.5%, ALNe-218 4.76 +
0.38% and ALN 5.67 + 0.49%. GFP vs. ALN P=0.023. Multiple comparison ANOVA F(2,6)=7.078.
C, D, Evaluation Darpp32 staining in AAV-dCAS model. C, Confocal images showing co-
localization of GFP and Darpp32. D, Quantification Darpp32*/GFP* cells. GFP 3.4 + 0.1%, ALNe-
218 3.97 £ 0.99% and ALN 6.43 + 0.42%. GFP vs. ALN P=0.0024, ALN vs. ALNe-218 P=0.0067.
Multiple comparison ANOVA F(2,6)=20.24. Scale bars indicate 50 um. Error bars represent mean
+ SD.

Tukey's multiple comparisons test * P<0.05, **P<0.01, ***P<0.001.

13
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Appendix Figure S11: Phenotypical characterization of AAV-dCAS reprogrammed
neurons.

Confocal images demonstrating the absence of several interneuron subtype markers in GFP+
cells: Parvalbumin (PV), Calretinin (Calb2), Neuropeptide Y (NPY) and Choline acetyl transferase
(ChAT). Scale bars indicate 50 pm.

14
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Appendix Figure S12: Quality control of single cell RNA-seq at 13 wpi of AAVs in
dCAM x GFAP-Cre mice striatal tissue.

A, Number of genes (y-axis) versus count depth (x-axis) per cell. Color highlights fraction of
mitochondrial reads. Quality control thresholds of 800 and 250 for number of genes and minimum
cell depth are defined, respectively, obtaining 3,899 cells. B, Distributions of count depth for all
cells. Inset shows count depth distribution from for all cells with fewer than 4000 counts. The count
depth threshold of 800 is shown as a red, vertical line. C, Distribution of number of genes detected

per cell. Red line indicates thresholds as in A.
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Appendix Figure S13: Rank_genes_groups plots from Scanpy showing the top 25 marker
genes using a t-test between log-normalized expression values.

A, Top 25 marker genes ranked by their using t-test statistic when comparing normalized cell
counts between annotated group against all other groups. B, Same as in A but using four

astrocytic-neuronal subclusters (n=1,110 cells). Colors as in Figure 4 a, b.
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Appendix Figure S14: scRNA-seq analysis 13 wpi in dCAM x GFAP-Cre mice.

A, Pearson’s correlation coefficient of top-10 marker gene expression levels of cells in astrocytic
subgroups (n=643) and in neuronal cell subgroups (n=467). B, Counts for GFP* cells (red),
markers Cre, Nr4a2, and Lmx1a (blue) and co-detection of cell with both markers (yellow) in GFP
control and ALN reprogramming. B, Same as in B, but showing Gadl, Gad2, Th and Sic17a7 as
markers genes.
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Appendix Figure S15: Additional electrophysiological measurements 13 and 5 weeks
after injection in the AAV-dCAS setting.

A, The resting membrane potential (Vi in mV) is similar between different reprogramming
conditions. B, Input resistance (Rin in mQ) is significantly different between the different
conditions (p=0.002, Kruskall-Wallis test). The input resistance of cells measured in the
ALNe-218 condition are similar to immature neurons/glia-like cells, whereas ALN
reprogrammed cells exhibit an input resistance within the range of endogenous neurons.
Kruskall-Wallis test **P<0.01. Error bars represent mean + SEM. C, Firing pattern of induced
neurons 5 weeks after ALN injection. Neurons exhibit electrophysiological properties of
immature neurons (cell 1 exhibited one action potential) respectively of glial cells (cell 2 and
3).
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Appendix Figure S16: Motor behavior analysis.

A, Gait analysis using the CatWalk XT system. Average speed of tread. dCAM animals 5 wpi,
n=4. Data in cm/s: Naive 40.30 £ 12.78, GFP 24.19 + 6.25, ALNe-218 25.14 + 4.74, ALN 26.03 +
6.69. B, Vertical pole test for dCAM animals. Latency time to turn, n=4. Data in s: Naive 15.50 £
8.54, GFP 33.25 + 22.04, ALNe-218 27.25 + 14.15, ALN 11.00 + 7.96. GFP vs ALN P=0.17. C,
Phase dispersion left hind paw to right hind paw (LH>RH). Controls: Grey square — naive, orange
triangle — 6-OHDA treated animals. Data in %: Naive 52.42 + 3.58, 6-OHDA 62.53 *+ 4.08. Naive
vs. 6-OHDA P=0.0174. Treatments: Green — GFP, blue — ALNe-218, red — ALN. dCAM: GFP
54.47 + 3.66, ALNe-218 56.84 + 7.28, ALN 49.82 + 5.14. ALN vs. ALNe-218 P=0.0549, multiple
comparison ANOVA F(2,20)=3.250. dCAS: GFP 53.77 £ 3.56, ALNe-218 58.04 + 5.42, ALN 52.38
+ 3.84. ALN vs. ALNe-218 P=0.0653, multiple comparison ANOVA F(2,17)=3.193. Error bars

represent mean + SD.
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Appendix Figure S17: AAV combinations.

A representation of the AAV combinations, which were used for the different approaches
and experimental groups with detailed information to promoter and gRNA position and
regulatory elements. A, Combinations used for the dCas9 activator mouse experiments. B,
Combinations used for the adeno-associated virus (AAV)-based intein-split-dCas9 activator
system (AAV-dCAS).

GFP-control

GADG65/67

PIGAD65/67/ DAPI

GF

Appendix Figure S18: dCAS reprogramming of primary astrocytes.

Reprogramming primary astrocytes by dCAS-mediated induction of Ascll, Lmxla and
Nr4a2 results in Gad65/67-positive neurons: Immunocytochemical analysis showing
GFP+/GAD6567+ double positive cells 3 weeks after transduction of primary astrocytes.
Arrows indicate double positive GFP+/GAD6567+ cells, arrowheads indicate
GFP+/GAD6567- cells. Primary astrocytes, (after 8 days in culture) were transfected using
LTX+ reagent with AAV plasmids in an equimolar ratio (total 500ng). GFP control contains
the non-flexed version of the CBh driven GFP control plasmid. ALN reprogrammed cells
were transfected with the non-flexed versions of the AAV-dCas9 ALN combination as
indicated in Appendix Figure S17. Cells were fixed and 21 days after transfection. Scale

bars indicate 100 pm.
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GFP /GFAP/ DAPI

AAV-dCAS: GFP-control

striatum

Appendix Figure S19: AAV-dCAS injection into Gfap-Cre negative mice.
Immunohistochemical staining for GFAP and GFP in Gfap-Cre negative mice 13 weeks
after injection of the AAV-dCAS GFP-control virus. Absence of any GFP expression
indicates the functionality of the FLEx (Cre-ON) reporter system.
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gRNA
Ascl1-1
Ascl1-2
Lmxla-1
Lmxla-2
Nrd4a2-1
Nr4a2-2
NeuroD1-1
NeuroD1-2
Neurog2-1
Neurog2-2
Pitx3-1
Pitx3-2
FoxA2-1
FoxA2-2
MyoD1-1
MyoD1-2
Pou5f1-1
Poub5f1-2

Gene
Ascll
Ascll
Lmxla
Lmxla
Nrd4a2
Nr4a2
NeuroD1
NeuroD1
Ngn2
Ngn2
Pitx3
Pitx3
FoxA2
FoxA2
MyoD1
MyoD1
Pou5f1
Pou5f1

Appendix Giehrl-Schwab et al.

Sequence 5°- 3
GGGAGCCGCTCGCTGCAGCAGCG
GGGGCTGAATGGAGAGTTTGCA
GGGAGCAAAGGAGTCGCCTTG
GAATGCATCCAAGAGTGAACC
GGCGGTGGGTCATTGTTTCCG
GTGCCAGTGACGCCGGCCTGG
GGTTCTGGGAGGGGTGAATGA
GGCCATATGGCGCATGCCGGGG
ATAAGCTGGGGAGGGAGAGC
AAACAATCAGATCTGCCCCG
ATTCACTTTATGGCAACCCA
GCTAGCCTGGGAGAGCCCAG
GAAAGTAACCTTGAAACACCG
GGGTAGCCAGAAAGAGGACTG
CCAATAGGAGTGTAGTAGGG
GAGAGACTGGCAGCCATACG
ATCTGCCTGTGTCTTCCAGA
TGTCCGGTGACCCAAGGCAG

Appendix Table S1: Sequences of gRNAs used in this study
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Gene TagMan probe (Assay ID)

Ascll/Mashl MmO03058063_m1
Lmxla MmO00473947 m1l
Nrd4a2/NR4A2 Mm00443060_m1
NeuroD1 MmO01280117 m1l
Ngn2 MmO00437603_g1l

Pitx3 Mm01194166 g1l

FoxA2 MmO00839704_mH
MyoD1 MmO00440387_m1
Pou5f1 MmO00658129 gH
B-Actin MmO00607939_s1

Appendix Table S2: TagMan probes used in this study

Sequence data:

>dCas9-SAM-P2A-VPR

ctagggcgcgccggattcgacattgattattgactagttattaatagtaatcaattacggggtcattagt
tcatagcccatatatggagttccgcecgttacataacttacggtaaatggccecgcecctggectgaccgcecccaac
gacccccgcecccattgacgtcaataatgacgtatgttcecccatagtaacgccaatagggactttccattgac
gtcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtac
gccccecctattgacgtcaatgacggtaaatggcccgcectggcattatgecccagtacatgaccttatgggac
tttcctacttggcagtacatctacgtattagtcatcgctattaccatggtcgaggtgageccccacgttet
gcttcactctccccatctceccecceccececcectecccacccecccaattttgtatttatttattttttaattattttyg
tgcagcgatgggggcggggggggggggggcgcgcgccaggcggggcggggcggggcgaggggcggggcgg
ggcgaggcggagaggtgcggcggcagccaatcagagcggcgecgcteccgaaagtttecttttatggecgagyg
cggcggcggcggcggccctataaaaagcgaagcgcgcecggcecgggcgggagtegetgegttgecttegececce
gtgccccgcectceccgecgecgectecgegecgeccgeccecggcectcectgactgaccgegttactecccacaggtgag
cgggcgggacggcccttctcecteccgggectgtaattagegecttggtttaatgacggetegtttettttetyg
tggctgcgtgaaagccttaaagggctcecgggagggcectttgtgegggggggagecggcteggggggtgeg
tgcgtgtgtgtgtgcgtggggagcgeccgcecgtgcggcecgegetgeccggeggetgtgagegetgegggeg
cggcgcggggctttgtgegetcegegtgtgcgcgaggggagecgecggecgggggcggtgececgeggtgeg
ggggggctgcgaggggaacaaaggctgegtgcggggtgtgtgegtgggggggtgagcagggggtgtggge
gcggcggtcgggctgtaacccccceccecctgcacccececccteecccgagttgetgagcacggececggettegggt
gcggggctccgtacggggcgtggcgeggggetcgecgtgecgggcggggggtggecggcaggtgggggtge
cgggcggggcggggccgectcecgggececggggagggetcgggggaggggcgcggcggcecceccggagegecgge
ggctgtcgaggcgcggcgagccgcagccattgecttttatggtaatcgtgcgagagggcgcagggactte
ctttgtcccaaatctggcggagccgaaatctgggaggcgccgceccgcacccecectectagecgggecgecgggega
agcggtgcggcgccggcaggaaggaaatgggcggggagggccttegtgegtegecgegecgecgteccect
tctccatctccagectcggggectgecgcagggggacggectgecttcgggggggacggggcagggcecggggt
tcggcecttectggecgtgtgaccggecggcectctagagectcectgctaaccatgttcatgecttettetttttect
acagatccttaattaaccgtcttaagcctgtaacaaccggtacagttcgaataacttcgtatagcataca
ttatacgaagttataagcttgcatgcctgcaggtcggccgccacgaccggeccggtgecgecaccateccece
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tgacccacgcccecctgacccecctcacaaggagacgaccttccatgaccgagtacaagcccacggtgecgectce
gccacccgcgacgacgtcceccecccecgggecgtacgcacccectecgecgecgcegttecgecgactacccecgecacgce
gccacaccgtcgacccggaccgccacatcgagcgggtcaccgagctgcaagaactcecttectcacgegegt
cgggctcgacatcggcaaggtgtgggtcgcggacgacggcgceccgcggtggecggtctggaccacgeccggag
agcgtcgaagcgggggcggtgttcgccgagatcggececcgegecatggeccgagttgageggtteccecggetgg
ccgcgcagcaacagatggaaggcctcctggcgecgcaccggecccaaggageccgegtggttectggecac
cgtcggcgtctcgcecccgaccaccagggcaagggtcectgggcagecgecgtecgtgetececccggagtggaggeg
gccgagcgcgceccggggtgcecccgecttecctggagacctcecgecgecccgecaacctececettetacgagegge
tcggcecttcaccgtcaccgccgacgtcgaggtgecccgaaggaccgecgcacctggtgcatgaccecgcaagcec
cggtgcctgacgcccgceccccacgacccgcagcgecccgaccgaaaggagcgcacgaccccatggetecgac
cgaagccacccggggcggccccgccgaccccgcacccgeccccgaggeccaccgactectagaggatecata
atcagccataccacatttgtagaggttttacttgctttaaaaaacctcccacacctcecccectgaacctga
aacataaaatgaatgcaattgttgttgttaacttgtttattgcagcttataatggttacaaataaagcaa
tagcatcacaaatttcacaaataaagcatttttttcactgcattctagttgtggtttgtccaaactcatc
aatgtatcttatcatgtctggatccataacttcgtatagcatacattatacgaagttataccgggccacc
atagtcgcgagtagcttgggccagctaggccttgaccaaagttcctctggaattgecgatcgecgaagttcece
tattctctagaaagtataggaacttcgtgccgccaccatggactacaaggacgacgacgataaggcecttca
aactttactcagttcgtgctcgtggacaatggtgggacaggggatgtgacagtggctccttctaattteg
ctaatggggtggcagagtggatcagctccaactcacggagccaggcctacaaggtgacatgcagegtcag
gcagtctagtgcccagaagagaaagtataccatcaaggtggaggtccccaaagtggctacccagacagtg
ggcggagtcgaactgcctgtcgccgcttggaggtcecctacctgaacatggagctcactatcccaatttteg
ctaccaattctgactgtgaactcatcgtgaaggcaatgcaggggctcctcaaagacggtaatcecctatecc
ttccgccatcgcecgctaactcaggtatctacagecgectggaggaggtggaagcggaggaggaggaagcgga
ggaggaggtagcggacctaagaaaaagaggaaggtggcggccgctggatceccecttcagggcagatcagea
accaggccctggctctggcccctagetceccecgcectccagtgetggeccagactatggtgecctectagtgetat
ggtgcctctggcccagccacctgctccagecceccectgtgctgaccccaggaccaccccagtcactgageget
ccagtgcccaagtctacacaggccggcgaggggactctgagtgaagectctgcectgcacctgcagttcecgacyg
ctgatgaggacctgggagctctgctggggaacagcaccgatcccggagtgttcacagatctggecteegt
ggacaactctgagtttcagcagctgctgaatcagggcgtgtccatgtctcatagtacagccgaaccaatg
ctgatggagtaccccgaagccattacccggctggtgaccggcageccagcggccccccgaccceccgetecaa
ctcccecctgggaaccagcggcecctgcectaatgggectgteccggagatgaagacttcectcaagcatcecgcectgatat
ggactttagtgccctgctgtcacagatttcecctctagtgggcagggaggaggtggaagcggcttcagegtyg
gacaccagtgccctgctggacctgttcageccecctcecggtgaccgtgecccgacatgagectgectgaccttyg
acagcagcctggccagtatccaagagctcecctgtcteccccaggagececcecccaggectecccgaggcagagaa
cagcagcccggattcagggaagcagctggtgcactacacagcgcagecgcectgttectgetggacceecgge
tccgtggacaccgggagcaacgacctgeccggtgectgtttgagectgggagagggectectacttcectecgaag
gggacggcttcgccgaggaccccaccatctceccecctgectgacaggctcggagectecccaaagccaaggacce
cactgtctcccgaagttcecctattctctagaaagtataggaacttcgggcagecggecgeccaccaacttecage
ctgctgaaacaggctggcgacgtcgaggaaaatcccgggccatgtacaatgtacccatacgatgttcecag
attacgcttcgccgaagaaaaagcgcaaggtcgaagcgtccgacaagaagtacagcatcggectggcecat
cggcaccaactctgtgggctgggccgtgatcaccgacgagtacaaggtgcccagcaagaaattcaaggtyg
ctgggcaacaccgaccggcacagcatcaagaagaacctgatcggageccctgctgttcgacagcggcgaaa
cagccgaggccacccggctgaagagaaccgccagaagaagatacaccagacggaagaaccggatctgeta
tctgcaagagatcttcagcaacgagatggccaaggtggacgacagcttcttccacagactggaagagtcc
ttcctggtggaagaggataagaagcacgagcggcaccccatcttecggcaacatecgtggacgaggtggect
accacgagaagtaccccaccatctaccacctgagaaagaaactggtggacagcaccgacaaggccgacct
gcggctgatctatctggccecctggcecccacatgatcaagtteccggggceccacttectgatcgagggecgacctyg
aaccccgacaacagcgacgtggacaagctgttcatccagectggtgcagacctacaaccagctgttcgagg
aaaaccccatcaacgccagcggcgtggacgccaaggccatcecctgtectgeccagactgagcaagagcagacg
gctggaaaatctgatcgcccagctgcccggecgagaagaagaatggectgttecggcaacctgattgeecctg
agcctgggcctgacccccaacttcaagagcaacttcgacctggeccgaggatgccaaactgcagectgagea
aggacacctacgacgacgacctggacaacctgctggcccagatcggcgaccagtacgeccgacctgtttet
ggccgccaagaacctgtccgacgccatcecctgctgagecgacatecctgagagtgaacaccgagatcaccaag
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gcccceccectgagegectctatgatcaagagatacgacgagcaccaccaggacctgaccctgcectgaaagcetce
tcgtgcggcagcagctgcctgagaagtacaaagagattttcttcgaccagagcaagaacggctacgeccgg
ctacattgacggcggagccagccaggaagagttctacaagttcatcaagecccatcctggaaaagatggac
ggcaccgaggaactgctcgtgaagctgaacagagaggacctgctgcggaagcagcggaccttcgacaacg
gcagcatcccccaccagatccacctgggagagctgcacgccattcectgecggecggcaggaagatttttaccce
attcctgaaggacaaccgggaaaagatcgagaagatcctgaccttceccgcatceccecctactacgtgggecct
ctggccaggggaaacagcagattcgcctggatgaccagaaagagcgaggaaaccatcacccectggaact
tcgaggaagtggtggacaagggcgcttccgcecccagagcttcatcgagecggatgaccaacttcgataagaa
cctgcccaacgagaaggtgctgcccaagcacagcctgectgtacgagtacttcaccgtgtataacgagetg
accaaagtgaaatacgtgaccgagggaatgagaaagcccgccttecctgagecggcgagcagaaaaaggcca
tcgtggacctgctgttcaagaccaaccggaaagtgaccgtgaagcagctgaaagaggactacttcaagaa
aatcgagtgcttcgactccgtggaaatctccggecgtggaagatcggttcaacgectececctgggcacatac
cacgatctgctgaaaattatcaaggacaaggacttcctggacaatgaggaaaacgaggacattctggaag
atatcgtgctgaccctgacactgtttgaggacagagagatgatcgaggaacggctgaaaacctatgccca
cctgttcgacgacaaagtgatgaagcagctgaagcggcggagatacaccggctggggcaggctgagecgg
aagctgatcaacggcatccgggacaagcagtccggcaagacaatcctggatttcecctgaagtceccgacggcet
tcgccaacagaaacttcatgcagctgatccacgacgacagcctgacctttaaagaggacatccagaaagce
ccaggtgtccggccagggcgatagcctgcacgagcacattgccaatctggeccggcagecccgcecattaag
aagggcatcctgcagacagtgaaggtggtggacgagctcgtgaaagtgatgggccggcacaagcccgaga
acatcgtgatcgaaatggccagagagaaccagaccacccagaagggacagaagaacagccgcgagagaat
gaagcggatcgaagagggcatcaaagagctgggcagccagatcctgaaagaacaccccgtggaaaacacce
cagctgcagaacgagaagctgtacctgtactacctgcagaatgggcgggatatgtacgtggaccaggaac
tggacatcaaccggctgtccgactacgatgtggacgccatcgtgecctcagagctttectgaaggacgacte
catcgacaacaaggtgctgaccagaagcgacaagaaccggggcaagagcgacaacgtgceccecctecgaagag
gtcgtgaagaagatgaagaactactggcggcagctgctgaacgccaagctgattacccagagaaagtteg
acaatctgaccaaggccgagagaggcggcctgagcgaactggataaggeccggcttcatcaagagacagcet
ggtggaaacccggcagatcacaaagcacgtggcacagatcctggactcccggatgaacactaagtacgac
gagaatgacaagctgatccgggaagtgaaagtgatcaccctgaagtccaagctggtgtccgatttceccgga
aggatttccagttttacaaagtgcgcgagatcaacaactaccaccacgcccacgacgcctacctgaacgce
cgtcgtgggaaccgccctgatcaaaaagtaccctaagctggaaagcgagttecgtgtacggcgactacaag
gtgtacgacgtgcggaagatgatcgccaagagcgagcaggaaatcggcaaggctaccgccaagtacttet
tctacagcaacatcatgaactttttcaagaccgagattaccctggccaacggcgagatccggaagcggcec
tctgatcgagacaaacggcgaaaccggggagatcgtgtgggataagggccgggattttgeccaccgtgegg
aaagtgctgagcatgccccaagtgaatatcgtgaaaaagaccgaggtgcagacaggcggcttcagcaaag
agtctatcctgcccaagaggaacagcgataagctgatcgccagaaagaaggactgggaccctaagaagta
cggcggcttcgacagccccaccgtggectattetgtgectggtggtggeccaaagtggaaaagggcaagtece
aagaaactgaagagtgtgaaagagctgctggggatcaccatcatggaaagaagcagcttcgagaagaatc
ccatcgactttctggaagccaagggctacaaagaagtgaaaaaggacctgatcatcaagctgecctaagta
ctccctgttcgagctggaaaacggccggaagagaatgctggectcectgecggcgaactgcagaagggaaac
gaactggccctgccctccaaatatgtgaacttcecctgtacctggccageccactatgagaagctgaagggcet
cccccgaggataatgagcagaaacagctgtttgtggaacagcacaagcactacctggacgagatcatcga
gcagatcagcgagttctccaagagagtgatcctggccgacgctaatctggacaaagtgctgtceccgectac
aacaagcaccgggataagcccatcagagagcaggccgagaatatcatccacctgtttaccctgaccaatce
tgggagcccctgceccgecttcaagtactttgacaccaccatcgaccggaagaggtacaccagcaccaaaga
ggtgctggacgccaccctgatccaccagagcatcaccggcectgtacgagacacggatcgacctgtctecag
ctgggaggcgacagccccaagaagaagagaaaggtggaggccagcgggceccggcecggatceccggacgggetg
acgcattggacgattttgatctggatatgctgggaagtgacgccctcgatgattttgaccttgacatgcet
tggttcggatgcccttgatgactttgacctcgacatgctcggcagtgacgececttgatgatttecgacctg
gacatgctgattaactctagaagttccggatctccgaaaaagaaacgcaaagttggtagccagtacctgce
ccgacaccgacgaccggcaccggatcgaggaaaagcggaagcggacctacgagacattcaagagcatcat
gaagaagtcccccttcagcggceccccaccgaccctagacctceccacctagaagaatecgecgtgeccagcaga
tccagcgccagcgtgccaaaacctgceccccccagecttaccecceccttcaccagcagectgagecaccatcaact
acgacgagttccctaccatggtgttccccagcggccagatctcectcaggectcectgetetggectceccageccce
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tcctcaggtgctgcectcaggctcecctgectcecctgcaccagectccageccatggtgtectgcactggectcaggcea
ccagcacccgtgcecctgtgctggcectcecctggacctccacaggctgtggectccaccageccctaaacctacac
aggccggcgagggcacactgtctgaagctctgectgcagectgcagttcgacgacgaggatctgggagecect
gctgggaaacagcaccgatcctgccgtgttcaccgacctggccagecgtggacaacagcgagttccagecag
ctgctgaaccagggcatccctgtggcceccctcacaccaccgagcecccatgctgatggaataccccgaggeca
tcacccggctcgtgacaggcgctcagaggcctecctgatccagetecctgececectectgggagcaccaggect
gcctaatggactgctgtctggcgacgaggacttcagctctatcgecgatatggatttcectcagecttgetg
ggctctggcagcggcagccgggattccagggaagggatgtttttgeccgaagectgaggececggetcececgcecta
ttagtgacgtgtttgagggccgcgaggtgtgccagccaaaacgaatcecggeccatttcatecteccaggaag
tccatgggccaaccgcccactccccgceccagectcgecaccaacaccaaccggtceccagtacatgagecagtce
gggtcactgaccccggcaccagtccecctcagceccactggatccagecgeccgcagtgactecccgaggeccagtce
acctgttggaggatcccgatgaagagacgagccaggctgtcaaagcccttecgggagatggecgatactgt
gattccccagaaggaagaggctgcaatctgtggccaaatggacctttecccatcecgececccaaggggecat
ctggatgagctgacaaccacacttgagtccatgaccgaggatctgaacctggactcacccctgacceccgg
aattgaacgagattctggataccttcctgaacgacgagtgcctcttgcatgccatgcatatcagcacagg
actgtccatcttcgacacatctctgttttgaacgcgtaaatgattgcagatccactagttctagagctcg
ctgatcagcctcgactgtgccttctagttgccageccatectgttgtttgeccectececececgtgecttecttyg
accctggaaggtgccactcccactgtcectttcecctaataaaatgaggaaattgcatcgcattgtcectgagta

ggtgtcattctattctggggggtggggtggggcaggacagcaagggggaggattgggaagacaatagcag
gcatgctggggatgcggtgggctctatggecttctgaggcggaaagaaccagctggggctcgaggctage

>AAV-ALN-flexGFP

cctgcaggcagctgcgcgctcgcectcecgctcactgaggeccgecccgggcaaagecccgggegtecgggecgacctt
tggtcgcccggcectcagtgagcgagcgagcgcgcagagagggagtggeccaacteccatcactaggggttec
tgcggccgcacgcgtagagggcctatttcccatgatteccttcatatttgecatatacgatacaaggetgtt
agagagataattggaattaatttgactgtaaacacaaagatattagtacaaaatacgtgacgtagaaagt
aataatttcttgggtagtttgcagttttaaaattatgttttaaaatggactatcatatgcttaccgtaac
ttgaaagtatttcgatttcttggctttatatatcttgtggaaaggacgaaacaccggggagccgctegcet
gcagcagcggttttagagctaggccaacatgaggatcacccatgtctgcagggcctagcaagttaaaata
aggctagtccgttatcaacttggccaacatgaggatcacccatgtctgcagggccaagtggcaccgagtce
ggtgctttttttcggtgcttttttttgaacgctgacgtcatcaacccgectccaaggaatcgcgggeccag
tgtcactaggcgggaacacccagcgcgcgtgecgecctggcaggaagatggectgtgagggacaggggagtyg
gcgccctgcaatatttgcatgtcgectatgtgttctgggaaatcaccataaacgtgaaatgtctttggatt
tgggaatcttataagttctgtatgagaccactctttcccagggggctgaatggagagtttgcagttttag
agctaggccaacatgaggatcacccatgtctgcagggcctagcaagttaaaataaggctagtcecgttatce
aacttggccaacatgaggatcacccatgtctgcagggccaagtggcaccgagtcggtgetttttttecggt
gcttttttttgatccgacgccgccatctctaggeccecgecgecggecccecctecgecacagacttgtgggagaag
ctcggctactcccecctgeccccggttaatttgcatataatatttectagtaactatagaggcttaatgtgeg
ataaaagacagataatctgttctttttaatactagctacattttacatgataggcttggatttctataag
agatacaaatactaaattattattttaaaaaacagcacaaaaggaaactcaccctaactgtaaagtaatt
gtgtgttttgagactataaatatcccttggagaaaagccttgtttgggggagcaaaggagtcgecttggt
tttagagctaggccaacatgaggatcacccatgtctgcagggecctagcaagttaaaataaggctagtccg
ttatcaacttggccaacatgaggatcacccatgtctgcagggccaagtggcaccgagtcggtgetttttt
tcggtgcttttttttctgcagtatttagcatgeccccacccatctgcaaggcattctggatagtgtcaaaa
cagccggaaatcaagtccgtttatctcaaactttagcattttgggaataaatgatatttgctatgectggt
taaattagattttagttaaatttcctgctgaagctctagtacgataagcaacttgacctaagtgtaaagt
tgagacttccttcaggtttatatagcttgtgcgeccgecttgggtacctcggaatgcatccaagagtgaacce
gttttagagctaggccaacatgaggatcacccatgtctgcagggcctagcaagttaaaataaggctagtce
cgttatcaacttggccaacatgaggatcacccatgtctgcagggccaagtggcaccgagtcggtgetttt
tttgaacgctgacgtcatcaacccgctccaaggaatcgcgggeccagtgtcactaggcgggaacacccag
cgcgcgtgcgccctggcaggaagatggctgtgagggacaggggagtggcgecctgcaatatttgecatgte
gctatgtgttctgggaaatcaccataaacgtgaaatgtctttggatttgggaatcttataagttctgtat
gagaccactctttcccaggggcggtgggtcattgtttccggttttagagctaggccaacatgaggatcac
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ccatgtctgcagggcctagcaagttaaaataaggctagtccgttatcaacttggccaacatgaggatcac
ccatgtctgcagggccaagtggcaccgagtcggtgectttttttecggtgecttttttttctgcagtatttag
catgccccacccatctgcaaggcattctggatagtgtcaaaacagccggaaatcaagtcecgtttatctcea
aactttagcattttgggaataaatgatatttgctatgctggttaaattagattttagttaaatttcctgce
tgaagctctagtacgataagcaacttgacctaagtgtaaagttgagacttccttcaggtttatatagett
gtgcgccgcttgggtacctcecggtgccagtgacgeccggectgggttttagagectaggccaacatgaggatce
acccatgtctgcagggcctagcaagttaaaataaggctagtccgttatcaacttggccaacatgaggatc
acccatgtctgcagggccaagtggcaccgagtcggtgectttttttgagectgtactgagacgcacgtgcge
cattgacgtcaataatgacgtatgttcccatagtaacgccaatagggactttccattgacgtcaatgggt
ggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgcccecccectatt
gacgtcaatgacggtaaatggcccgcctggcattatgcccagtacatgaccttatgggactttectactt
ggcagtacatctacgtattagtcatcgctattaccatggtcgaggtgagccccacgttctgecttcactet
ccccatctccecceccececceccectecccacccccaattttgtatttatttattttttaattattttgtgcagegatyg
g999cggggggggggggggggcgcgcgccaggcggggcggggcggggcgaggggcggggcggggcgaggce
ggagaggtgcggcggcagccaatcagagcggcgcgctccgaaagtttecttttatggecgaggecggeggeg
gcggcggccctataaaaagcgaagcgcgcggcgggcgggagtegetgecgacgcectgecttegeceecgtgcece
ccgctccgceccgecgectcecgecgecgeccgeccecggetcectgactgaccgegttacteccacaggtgageggg
cgggacggcccttctcecctcececgggctgtaattagecgettggtttaatgacggecttgtttettttetgtgge
tgcgtgaaagcecttgaggggctccgggagggccctttgtgecggggggagecggctcggggetgteccgeggg

gggacggctgccttecgggggggacggggcagggcggggtteggettetggegtgtgacecggeggetetag
agcctctgctaaccatgttcatgccttcttectttttectacagectectgggcaacgtgectggttattgtyg

ctgtctcatcattttggcaaagaattggatccccataacttcgtataaagtatcctatacgaagttatat
caaaataggaagaccaatgcttcaccatcgacccgaattgccaagcatcaccatcgacccataacttegt
ataatgtatgctatacgaagttatactagggatcccccctcgagttttacttgtacagctegtecatgece
gagagtgatcccggcggcggtcacgaactccagcaggaccatgtgatcgecgettctegttggggtetttg
ctcagggcggactgggtgctcaggtagtggttgtcgggcagcagcacggggccgtecgecgatgggggtgt
tctgctggtagtggtcggcgagctgcacgctgeccgtectecgatgttgtggecggatcttgaagttcacctt
gatgccgttcttctgcttgtcggeccatgatatagacgttgtggctgttgtagttgtactccagettgtge
cccaggatgttgccgtcecctcecttgaagtcgatgecccttcagetcgatgecggttcaccagggtgtegecct
cgaacttcacctcggcgcgggtcecttgtagttgecgtcecgteccttgaagaagatggtgecgectcectggacgta
gccttcgggcatggcggacttgaagaagtcecgtgcectgettcatgtggtcggggtagecggectgaagcactge
acgccgtaggtcagggtggtcacgagggtgggccagggcacgggcagcttgeccggtggtgcagatgaact
tcagggtcagcttgccgtaggtggcatcgeccctecgecctecgecggacacgctgaacttgtggecgtttac
gtcgccgtccagctcgaccaggatgggcaccaccccggtgaacagctectegececcttgetcaccatggtyg
gcggtaccgaattctagtataacttcgtataggatactttatacgaagttatcattgggattcttectat
tttgatccaagcatcaccatcgaccctctagtccagatctcaccatcgacccataacttecgtatagecata
cattatacgaagttatgtccctcgaagaggttcgaattcgataataaaggaaatttattttcattgecaat
agtgtgttggttttttgtgtgcgagcggccgcaggaacccecctagtgatggagttggccactecectetetyg
cgcgctcgctcecgctcactgaggccgggcgaccaaaggtcecgeccgacgeccgggetttgeccgggeggect
cagtgagcgagcgagcgcgcagctgecctgcagg

>AAV-N-dCas 92! °7*-N-intein

ctgcgcgctcecgctcecgcectcactgaggeccgecccgggcaaagcccgggecgtecgggegacctttggtegececgg
cctcagtgagcgagcgagcgcgcagagagggagtggccaactccatcactaggggttcecctgeggecgecaa
ggtcgggcaggaagagggcctatttcccatgattceccttcatatttgcatatacgatacaaggctgttaga
gagataattggaattaatttgactgtaaacacaaagatattagtacaaaatacgtgacgtagaaagtaat
aatttcttgggtagtttgcagttttaaaattatgttttaaaatggactatcatatgcttaccgtaacttg
aaagtatttcgatttcttggctttatatatcttgtggaaaggacgaaatacctcgggagccgctcecgetge
agcagcggttttagagctaggccaacatgaggatcacccatgtctgcagggcctagcaagttaaaataag
gctagtccgttatcaacttggccaacatgaggatcacccatgtctgcagggccaagtggcaccgagtcgg
tgcttttttttgagcgacctgtacccgttacataacttacggtaaatggcccgectggctgaccgeccaa
cgacccccgceccattgacgtcaatagtaacgccaatagggactttccattgacgtcaatgggtggagtat
ttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgccccecctattgacgtca
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atgacggtaaatggcccgcecctggcattgtgcecccagtacatgaccttatgggactttecctacttggcagta
catctacgtattagtcatcgctattaccatggtcgaggtgagccccacgttctgcttcactectcececccate
tccccececcectececccacceccaattttgtatttatttattttttaattattttgtgcagecgatgggggegg
g99999gggggggggcgcgcgccaggcggggcggggcggggcgaggggcggggcggggcgaggcggagagg
tgcggcggcagccaatcagagcggcgcecgctcecgaaagtttecttttatggcgaggcggcggcggcggcgyg
ccctataaaaagcgaagcgcgcggcgggcgggagtcecgectgcgacgcectgecttegeececcgtgecececgcetece
gccgccgcectcecgcecgceccgceccgecccggctectgactgaccgegttacteccacaggtgagecgggecgggacyg
gcccttctecteccgggetgtaattagectgagcaagaggtaagggtttaagggatggttggttggtggggt
attaatgtttaattacctggagcacctgcctgaaatcactttttttcaggttggatccttaattaaataa
cttcgtatagcatacattatacgaagttatagtcataacttcgtatagtatacattatacgaagttatgt
tgggcaggttgtccacccgcatcaggtcaagttccecgctcaaaaatctegtcaatgggcagcatctgecce
gtccacggtcatgaacttgtggtctttggtggctctaatcaggctgcecgtecctccagacaatactcaaac
acctcctgctcgcecceccecctgtegtgeccactgagccacgggctgggtgtagatgttgecgttgttgtccacge
tatacacggtgcattcaatccgcttctccacaatcttgccgatgggcagcagcccatactccacggtcag
gatttcggtctcgtaggacaggcactcgattttcttgaagtagtcctectttcagetgecttcacggtcact
ttccggttggtcttgaacagcaggtccacgatggectttttectgectcgecgetcaggaaggecgggettte
tcattccctcggtcacgtatttcactttggtcagctecgttatacacggtgaagtactecgtacagcaggcet
gtgcttgggcagcaccttctecgttgggcaggttcttatcgaagttggtcatccgectcgatgaagectectgg
gcggaagcgcccttgtccaccacttcecctcgaagttccagggggtgatggtttecctegetetttetggtca
tccaggcgaatctgctgtttceccecctggeccagagggecccacgtagtaggggatgecggaaggtcaggatcett
ctcgatcttttcccggttgteccttcaggaatgggtaaaaatcttectgececgecgcagaatggegtgcage
tctcccaggtggatctggtgggggatgctgecgttgtcgaaggteccgetgetteccgecagecaggtectcetce
tgttcagcttcacgagcagttcctcggtgeccgtceccatcttttccaggatgggecttgatgaacttgtagaa
ctcttcectggctggctceccgeccgtcaatgtageccggegtagecgttecttgetectggtecgaagaaaatctet
ttgtacttctcaggcagctgctgccgcacgagagctttcagcagggtcaggtecctggtggtgetegtegt
atctcttgatcatagaggcgctcaggggggccttggtgatctecggtgttcactctcaggatgtecgetcag
caggatggcgtcggacaggttcttggcggccagaaacaggtcggegtactggtecgecgatctgggecagce
aggttgtccaggtcgtcgtcgtaggtgtccttgctcagectgcagtttggcatcctecggeccaggtcgaagt
tgctcttgaagttgggggtcaggcccaggctcagggcaatcaggttgccgaacaggcecattecttettete
gccgggcagctgggcgatcagattttccagecgtcectgectettgectcagtctggcagacaggatggecttg
gcgtccacgccgctggegttgatggggttttecctcgaacagetggttgtaggtcectgcaccagectggatga
acagcttgtccacgtcgctgttgtcggggttcaggtcgecctcgatcaggaagtggeccccggaacttgat
catgtgggccagggccagatagatcagccgcaggtcggecttgteggtgetgteccaccagtttetttete
aggtggtagatggtggggtacttctcgtggtaggccacctcgtccacgatgttgeccgaagatggggtgec
gctcgtgcttcttatcctcecttccaccaggaaggactcttccagtctgtggaagaagectgtecgteccacctt
ggccatctcgttgctgaagatctcttgcagatagcagatccggttecttcececgtectggtgtatecttettetyg
gcggttctcttcagcecgggtggectecggectgtttcgecgetgtcgaacagcagggecteccgatcaggttet
tcttgatgctgtgccggtcggtgttgecccagcaccttgaatttecttgetgggcaccttgtactegteggt
gatcacggcccagcccacagagttggtgeccgatggccaggccgatgctgtacttettgteggetgetggg
actccgtggatacctttatcgtcgtcatccttgtagtcagcggcecgceccaccttectetttttettaggtce
ccatggtggcggcataacttcgtataatgtatgctatacgaagttatagtcataacttcgtataatgtat
actatacgaagttattgaacgcgtaataaaggaaatttattttcattgcaatagtgtgttggttttttgt
gtgcggccgcaggaacccctagtgatggagttggccactcececctctectgegegectegetecgetcactgagg
ccgggcgaccaaaggtcgcccgacgcccgggetttgeccgggecggectcagtgagecgagcgagecgegeag

>AAV-C-dCas92e°74713%8_ypPge4-C-intein

ctgcgcgctcecgctecgectcactgaggccgecccgggcaaagcecccgggecgtecgggegacctttggtegececgg
cctcagtgagcgagcgagcgcgcagagagggagtggccaactccatcactaggggttecctgeggecgecaa
ggtcgggcaggaagagggcctatttcccatgattceccttcatatttgcatatacgatacaaggctgttaga
gagataattggaattaatttgactgtaaacacaaagatattagtacaaaatacgtgacgtagaaagtaat
aatttcttgggtagtttgcagttttaaaattatgttttaaaatggactatcatatgcttaccgtaacttg
aaagtatttcgatttcttggctttatatatcttgtggaaaggacgaaatacctcggggctgaatggagag
tttgcagttttagagctaggccaacatgaggatcacccatgtctgcagggcctagcaagttaaaataagg
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ctagtccgttatcaacttggccaacatgaggatcacccatgtctgcagggccaagtggcaccgagtcggt
gcttttttttgagcgacctgtaccecgttacataacttacggtaaatggecccgcecctggectgaccgecccaac
gacccccgcecccattgacgtcaatagtaacgccaatagggactttccattgacgtcaatgggtggagtatt
tacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaa
tgacggtaaatggcccgcecctggcattgtgcccagtacatgaccttatgggactttcectacttggcagtac
atctacgtattagtcatcgctattaccatggtcgaggtgagccccacgttctgettcactectececcecatcet
cccceccecccectecccacccecccaattttgtatttatttattttttaattattttgtgcagecgatgggggeggg
99g9g99999gggggcgcgcgccaggcggggcggggcggggcgaggggcggggcggggcgaggcggagaggt
gcggcggcagccaatcagagcggcecgcecgctceccgaaagtttecttttatggcgaggecggecggeggecggcecggce
cctataaaaagcgaagcgcgcggcgggcgggagtcecgctgcgacgcectgecttcecgecececgtgeccecgetecg
ccgccgcectecgcecgecgceccgcecccggcectectgactgaccgegttacteccacaggtgagecgggecgggacgg
cccttctectceccgggetgtaattagectgagcaagaggtaagggtttaagggatggttggttggtggggta
ttaatgtttaattacctggagcacctgcctgaaatcactttttttcaggttggatccttaattaataata
cgactcactataggggccgccaccatgataaagattgccaccagaaagtatctgggcaagcagaacgtgt
atgacatcggcgtggagagagaccacaacttcgccctgaagaacggcttcatcgeccagcaactgcecttcega
ctccgtggaaatctccggecgtggaagatcggttcaacgectceccctgggcacataccacgatctgectgaaa
attatcaaggacaaggacttcctggacaatgaggaaaacgaggacattctggaagatatcgtgctgaccc
tgacactgtttgaggacagagagatgatcgaggaacggctgaaaacctatgcccacctgttcgacgacaa
agtgatgaagcagctgaagcggcggagatacaccggctggggcaggctgageccggaagctgatcaacggce
atccgggacaagcagtccggcaagacaatcctggatttectgaagtccgacggettecgeccaacagaaact
tcatgcagctgatccacgacgacagcctgacctttaaagaggacatccagaaagcccaggtgteccggceca
gggcgatagcctgcacgagcacattgccaatctggccggcagecccgeccattaagaagggcatecctgecag
acagtgaaggtggtggacgagctcgtgaaagtgatgggccggcacaagcccgagaacatecgtgatcgaaa
tggccagagagaaccagaccacccagaagggacagaagaacagccgcgagagaatgaagecggatcgaaga
gggcatcaaagagctgggcagccagatcctgaaagaacaccccgtggaaaacacccagctgcagaacgag
aagctgtacctgtactacctgcagaatgggcgggatatgtacgtggaccaggaactggacatcaaccggce
tgtccgactacgatgtggaccatatcgtgcctcagagctttctgaaggacgactccatcgacaacaaggt
gctgaccagaagcgacaaggcccggggcaagagcgacaacgtgecceccteccgaagaggtecgtgaagaagatg
aagaactactggcggcagctgctgaacgccaagctgattacccagagaaagttcgacaatctgaccaagg
ccgagagaggcggcctgagcgaactggataaggccggcttcatcaagagacagctggtggaaacccggceca
gatcacaaagcacgtggcacagatcctggactcccggatgaacactaagtacgacgagaatgacaagctg
atccgggaagtgaaagtgatcaccctgaagtccaagctggtgtccgatttccggaaggatttccagtttt
acaaagtgcgcgagatcaacaactaccaccacgcccacgacgcctacctgaacgeccgtegtgggaaccgce
cctgatcaaaaagtaccctaagctggaaagcgagttcgtgtacggcgactacaaggtgtacgacgtgcgg
aagatgatcgccaagagcgagcaggaaatcggcaaggctaccgccaagtacttcttctacagcaacatca
tgaactttttcaagaccgagattaccctggccaacggcgagatccggaagcggectctgatcgagacaaa
cggcgaaaccggggagatcgtgtgggataagggeccgggattttgccaccgtgecggaaagtgcectgageatyg
ccccaagtgaatatcgtgaaaaagaccgaggtgcagacaggcggcttcagcaaagagtctatecctgecceca
agaggaacagcgataagctgatcgccagaaagaaggactgggaccctaagaagtacggcggcttcgacag
ccccaccgtggcectattcectgtgectggtggtggceccaaagtggaaaagggcaagtccaagaaactgaagagt
gtgaaagagctgctggggatcaccatcatggaaagaagcagcttcgagaagaatcccatcgactttectgg
aagccaagggctacaaagaagtgaaaaaggacctgatcatcaagctgcctaagtactceccecectgttcgaget
ggaaaacggccggaagagaatgctggcctctgeccggecgaactgcagaagggaaacgaactggecctgecce
tccaaatatgtgaacttcctgtacctggccagccactatgagaagctgaagggctccecccgaggataatg
agcagaaacagctgtttgtggaacagcacaagcactacctggacgagatcatcgagcagatcagcgagtt
ctccaagagagtgatcctggccgacgctaatctggacaaagtgctgtccgectacaacaagcaccgggat
aagcccatcagagagcaggccgagaatatcatccacctgtttaccctgaccaatctgggagceccccectgecg
ccttcaagtactttgacaccaccatcgaccggaagaggtacaccagcaccaaagaggtgctggacgccac
cctgatccaccagagcatcaccggcctgtacgagacacggatcgacctgtctcagectgggaggcgacgcce
tatccctatgacgtgcccgattatgccagecctgggcagecggctcacccaagaagaagaggaaggtggetg
caggaggcggtggaagcgggcgcgccgacgcattggacgattttgatctggatatgctgggaagtgacgce
cctcgatgattttgaccttgacatgcttggttcggatgecccttgatgactttgacctcgacatgetecgge
agtgacgcccttgatgatttcgacctggacatgctgattaactctagaagttccggatctccgaaaaaga
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aacgcaaagtttgaacgcgtaataaaggaaatttattttcattgcaatagtgtgttggttttttgtgtgce
ggccgcaggaacccctagtgatggagttggccactcectcectectgegecgetecgcectegetcactgaggecgg
gcgaccaaaggtcgcccgacgcecccgggcectttgeccgggeggectcagtgagcgagcgagcgcgcag

>AAV-Imxla-Nrd4a2-SAM

ctgcgcgctcgctcegectcactgaggccgecccgggcaaagcecccgggecgtcecgggegacctttggtegececgg
cctcagtgagcgagcgagcgcgcagagagggagtggccaactccatcactaggggttcecectgeggecgecg
ttacataacttacggtaaatggcccgcctggctgaccgecccaacgacccccecgeccattgacgtcaatagt
aacgccaatagggactttccattgacgtcaatgggtggagtatttacggtaaactgcccacttggcagta
catcaagtgtatcatatgccaagtacgccccctattgacgtcaatgacggtaaatggcccgectggecatt
gtgcccagtacatgaccttatgggactttcctacttggcagtacatctacgtattagtcatcgcectattac
catggtcgaggtgagccccacgttctgcttcactctccecceccatctecececceecctecccacccecccaattttyg

tatttatttattttttaattattttgtgcagcgatgggggcggggggggggggggggcgcgcgeccaggcyg
gggcggggcggggcgaggggcggggcggggcgaggcggagaggtgcggcggcagecaatcagagcggcege
gctccgaaagtttecttttatggcgaggcggcggcggcggcggccctataaaaagcgaagcgcgcecggcgyg
gcgggagtcgctgcgacgctgecttcgeccegtgececgectececgecgecgectecgecgecgecccgccccgyg
ctctgactgaccgcgttactcccacaggtgagcgggcgggacggceccttetectececgggetgtaattage
tgagcaagaggtaagggtttaagggatggttggttggtggggtattaatgtttaattacctggagcacct
gcctgaaatcactttttttcaggttggagcgatcgecgceccgceccaccatggcttcaaactttactcagtteg
tgctcgtggacaatggtgggacaggggatgtgacagtggctccttctaatttcgctaatggggtggcaga
gtggatcagctccaactcacggagccaggcctacaaggtgacatgcagcgtcaggcagtctagtgecccag
aagagaaagtataccatcaaggtggaggtccccaaagtggctacccagacagtgggcggagtcgaactgce
ctgtcgccgcttggaggtcecctacctgaacatggagctcactatcecccaattttegectaccaattectgactyg
tgaactcatcgtgaaggcaatgcaggggctcctcaaagacggtaatcctatcecccecttecgecategecget
aactcaggtatctacagcgctggaggaggtggaagcggaggaggaggaagcggaggaggaggtagecggac
ctaagaaaaagaggaaggtggcgaccgctggatccceccttcagggcagatcagcaaccaggccctggcetet
ggcccctagctceccgcectccagtgcectggeccagactatggtgecctectagtgectatggtgectcectggeccag
ccacctgctccagcccctgtgctgaccccaggaccaccceccagtcactgagegetceccagtgeccaagtcecta
cacaggccggcgaggggactctgagtgaagctctgcectgcacctgcagttcgacgectgatgaggacctggg
agctctgctggggaacagcaccgatcccggagtgttcacagatctggecteccgtggacaactctgagttt
cagcagctgctgaatcagggcgtgtccatgtctcatagtacagccgaaccaatgctgatggagtaccccg
aagccattacccggctggtgaccggcagccagecggecccccgaccceccgectecaacteccctgggaaccag
cggcctgcctaatgggctgtccggagatgaagacttcectcaagcatcgectgatatggactttagtgeectyg
ctgtcacagatttcctctagtgggcagggaggaggtggaagcggcttcagegtggacaccagtgeecctge
tggacctgttcagcccctcggtgaccgtgecccgacatgagecctgectgaccttgacagcagectggecag
tatccaagagctcctgtctceccccaggagceccccecccaggectcececcgaggcagagaacagcagcecccggattea
gggaagcagctggtgcactacacagcgcagccgctgttcecctgectggaccececggecteccgtggacaccggga
gcaacgacctgccggtgctgtttgagctgggagagggctecctacttcteccgaaggggacggecttcgecga
ggaccccaccatctccecctgectgacaggctcggagcecctcccaaagccaaggaccccactgtetectgtaca
tccgggtttgccaacgaactaggcccgcgacttatgggtaaataaaataaaggaaatttattttcattge
aatagtgtgttggttttttgtgtggtcgacgagggcctatttcccatgatteccttcatatttgcatatac
gatacaaggctgttagagagataattggaattaatttgactgtaaacacaaagatattagtacaaaatac
gtgacgtagaaagtaataatttcttgggtagtttgcagttttaaaattatgttttaaaatggactatcat
atgcttaccgtaacttgaaagtatttcgatttcttggctttatatatcttgtggaaaggacgaaacaccg
gagcaaaggagtcgccttggttttagagctaggccaacatgaggatcacccatgtctgcagggcecctagcea
agttaaaataaggctagtccgttatcaacttggccaacatgaggatcacccatgtctgcagggccaagtyg
gcaccgagtcggtgctttttttcggtgcttttttttgaacgctgacgtcatcaacccgctccaaggaatce
gcgggcccagtgtcactaggcgggaacacccagcgcecgcecgtgegecctggcaggaagatggectgtgaggga
caggggagtggcgccctgcaatatttgcatgtcgectatgtgttctgggaaatcaccataaacgtgaaatyg
tctttggatttgggaatcttataagttctgtatgagaccactctttcccagaatgcatccaagagtgaac
cgttttagagctaggccaacatgaggatcacccatgtctgcagggcctagcaagttaaaataaggctagt
ccgttatcaacttggccaacatgaggatcacccatgtctgcagggccaagtggcaccgagtecggtgettt
ttttcggtgcttttttttgatccgacgceccgecatctctaggececcgegecggeccecctegecacagacttgt
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gggagaagctcggctactcccecctgeccecggttaatttgcatataatatttecctagtaactatagaggett
aatgtgcgataaaagacagataatctgttctttttaatactagctacattttacatgataggcttggatt
tctataagagatacaaatactaaattattattttaaaaaacagcacaaaaggaaactcaccctaactgta
aagtaattgtgtgttttgagactataaatatcccttggagaaaagccttgtttggcggtgggtcattgtt
tccggttttagagctaggccaacatgaggatcacccatgtctgcagggecctagcaagttaaaataaggcet
agtccgttatcaacttggccaacatgaggatcacccatgtctgcagggccaagtggcaccgagtcggtge
tttttttcggtgcttttttttctgcagtatttagcatgeccccacccatctgcaaggcattctggatagtyg
tcaaaacagccggaaatcaagtccgtttatctcaaactttagcattttgggaataaatgatatttgctat
gctggttaaattagattttagttaaatttcctgctgaagctctagtacgataagcaacttgacctaagtg
taaagttgagacttccttcaggtttatatagcttgtgcgeccgettgggtacctecggtgeccagtgacgecg
gcctgggttttagagctaggccaacatgaggatcacccatgtctgcagggectagcaagttaaaataagg
ctagtccgttatcaacttggccaacatgaggatcacccatgtctgcagggccaagtggcaccgagtcggt
gctttttttgagctgtactgagacgttaattaacgtgcagcggccgcaggaaccecctagtgatggagttyg
gccactccctcectcectgegegetegetegectcactgaggeccgggecgaccaaaggtecgecccgacgeccgggcet

ttgcccgggcggcecctcagtgagcgagcgagecgcecgcag

>AAV-flexGFP

gcgcgctcecgctcegcetcactgaggceccgecccgggcaaagcccgggecgtecgggegacctttggtegececggece
tcagtgagcgagcgagcgcgcagagagggagtggccaactccatcactaggggtteccttgtagttaatga
ttaacccgccatgcectacttatctacgtagccatgctctaggaagatcgtaccattgacgtcaataatgac
gtatgttcccatagtaacgccaatagggactttccattgacgtcaatgggtggagtatttacggtaaact
gcccacttggcagtacatcaagtgtatcatatgccaagtacgcecccecectattgacgtcaatgacggtaaat
ggcccgcctggcattatgcccagtacatgaccttatgggactttecctacttggcagtacatctacgtatt
agtcatcgctattaccatggtcgaggtgagccccacgttctgcecttcactctecccatectecceeccectece
ccacccccaattttgtatttatttattttttaattattttgtgcagecgatgggggcgggggggggggggyg
ggcgcgcgcecaggeggggcggggcggggcgaggggcggggcggggcgaggcggagaggtgcggecggeage
caatcagagcggcgcgctccgaaagtttecttttatggcgaggecggecggecggcggcggcecctataaaaag
cgaagcgcgcggcgggcgggagtcgectgcgacgctgecttegececcgtgeccecgcectecgecgecgecteg
cgccgcccgcecceccggcetcectgactgaccgegttactceccacaggtgagecgggecgggacggeccttetecte
cgggctgtaattagcgcttggtttaatgacggcttgtttcttttctgtggctgecgtgaaagecttgaggg
gctccgggagggccectttgtgecggggggageggetcggggectgtecgeggggggacggectgecttegggg
gggacggggcagggcggggttcggcttctggecgtgtgaccggecggectctagagectctgectaaccatgtt
catgccttcttectttttectacagetecctgggcaacgtgectggttattgtgectgtctcatecattttggea
aagaattggatccccataacttcgtataaagtatcctatacgaagttatatcaaaataggaagaccaatg
cttcaccatcgacccgaattgccaagcatcaccatcgacccataacttecgtataatgtatgctatacgaa
gttatactagggatcccccctecgagttttacttgtacagectecgtccatgecgagagtgatcccggeggeg
gtcacgaactccagcaggaccatgtgatcgcgcttctecgttggggtectttgectcagggecggactgggtge
tcaggtagtggttgtcgggcagcagcacggggccgtcgeccgatgggggtgttctgetggtagtggtecgge
gagctgcacgctgccgtcectecgatgttgtggecggatcttgaagttcaccttgatgececgttettetgettg
tcggccatgatatagacgttgtggctgttgtagttgtactccagecttgtgeccccaggatgttgecgtect
ccttgaagtcgatgcccttcagectcgatgecggttcaccagggtgtcgecctcgaacttcacctecggegeg
ggtcttgtagttgccgtecgteccttgaagaagatggtgcgctecctggacgtagecttcgggecatggeggac
ttgaagaagtcgtgctgcttcatgtggtcggggtagcggctgaagcactgcacgceccgtaggtcagggtgg
tcacgagggtgggccagggcacgggcagcttgeccggtggtgcagatgaacttcagggtcagecttgeecgta
ggtggcatcgccctcecgececctecgecggacacgctgaacttgtggecgtttacgtecgecgteccagetecgacce
aggatgggcaccaccccggtgaacagctcecctcecgeccttgcectcaccatggtggecggtaccgaattctagta
taacttcgtataggatactttatacgaagttatcattgggattcttcctattttgatccaagcatcacca
tcgaccctctagtccagatctcaccatcgacccataacttcgtatagcatacattatacgaagttatgtce
cctcgaagaggttcgaattcgatatcaagcttatcgataatcaacctctggattacaaaatttgtgaaag
attgactggtattcttaactatgttgctccttttacgctatgtggatacgctgctttaatgecctttgtat
catgctattgcttcccgtatggctttcattttcectectecttgtataaatcctggttgetgtcectetttatyg
aggagttgtggcccgttgtcaggcaacgtggcgtggtgtgcactgtgtttgctgacgcaacccccactgg
ttggggcattgccaccacctgtcagctcecctttceccgggactttegetttecececteecctattgecacggeg
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gaactcatcgccgcectgecttgececgetgectggacaggggctecggetgttgggcactgacaattececgtgg
tgttgtcggggaaatcatcgtccttteccttggectgectcecgectgtgttgeccacctggattectgecgecgggac
gtccttctgctacgtcccecttecggececctcaatccagecggaccttectteccgeggectgectgecggetetg
cggcctctteccgegtettecgecttegecctcagacgagtcggatectececctttgggecgectecececgeate
gataccgtcgacccgggcggccgcttcgagcagacatgataagatacattgatgagtttggacaaaccac
aactagaatgcagtgaaaaaaatgctttatttgtgaaatttgtgatgctattgctttatttgtaaccatt
ataagctgcaataaacaagttaacaacaacaattgcattcattttatgtttcaggttcagggggagatgt
gggaggttttttaaagcaagtaaaacctctacaaatgtggtaaaatcgataaggatcttcctagagcatg
gctacgtagataagtagcatggcgggttaatcattaactacaaggaacccctagtgatggagttggccac
tccctetetgegegetegectegetcactgaggeccgggcgaccaaaggtecgeccgacgeccgggetttgece

cgggcggcctcagtgagcgagcgagcgcgcagcetg
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