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Antibodies
Antibodies used

All sequencing data that support the findings of this study have been deposited in the NIH Sequence Read Archive via BioProject PRJNA667456. Source data are
provided with this paper.

Samples sizes were determined based on our and others' previous work that generated reproducible results (Pankowicz, F. et al, Nat Comm,
2016; Wang, D. et al, Nat Biotechnol, 2018; Song, Q., Nat Biomed Eng, 2020)

Two negative-control hereditary tyrosinemia Fah (PM/PM) mice injected with PBS and rAAV:ncDonor:FahSpacer were excluded from
(Supplementary Fig. 3d and e) as the sera from these mice were hemolyzed and readouts of AST and ALT were not possible. One biological
replicate of plasmid transfection of Dual-sgRNA:Design 1 and 4 failed SMRT sequencing and was excluded from analysis.

All of the in vitro cell culture CRISPR editing experiments were performed in replicates independently and in separate days as indicated in the
samples size (n) in figure legends. The successful creation of the molecular and/or physiological phenotypes in the HT-I and MPS-I mice before
treatment, and the amelioration of those phenotypes after successful gene editing confirm that the findings of our study are reproducible
following the standards of the field. All standard deviations were in the expected ranges.

Samples were randomly assigned between control and treatment groups.

Samples were prepared unblinded, and under same conditions between different treatment groups. Blinding was not relevant in this study as
Cas9-based in vivo genome editing has been previously established by independent studies in the HT-I and MPS-I mouse models (Yin, H., Nat
Biotechnol. 2014; Schuh, R., Gene Ther., 2020; Wang, D. et al, Nat Biotechnol, 2018). Quantification of editing efficiency and other parameters
for physiological improvements of phenotypes were applied similarly across all treatment groups and replicates.

Anti-HPD (Sigma HPA038322, dilution: 1:600 for Western blot & 1:40 for IHC). Horseradish peroxidase (HRP)-conjugated goat anti-
rabbit (Bio-Rad 1706515, 1:10,000 dilution). Rabbit anti-GAPDH (Abcam ab9485, dilution 1:2,000). Anti-FAH antibody (Abcam, Cat.
No. ab81087; dilution 1:400). Rat anti-LAMP1 (BD Pharmingen, RUO - 553792; dilution 1:2000). IRDye® 680RD Goat anti-Rat IgG
secondary antibody (LI-COR Biosciences, 926-68076; dilution 1:5000)
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Eukaryotic cell lines
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Animals and other organisms
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Laboratory animals

Wild animals
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Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Flow Cytometry

Plots
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Methodology
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- Anti-HPD (Sigma HPA038322) was not independently validated, instead; we followed the manufacturer's recommendation (https://
www.sigmaaldrich.com/catalog/product/sigma/hpa038322?lang=en&region=US)

- Horseradish peroxidase (HRP)-conjugated goat anti-rabbit (Bio-Rad 1706515): we validated and used this antibody in a previous
publication (https://rdcu.be/b72Nz)

- Rabbit anti-GAPDH (Abcam ab9485): we validated and used this antibody in a previous publication (https://rdcu.be/b72Nz)

- Anti-FAH antibody (Abcam, Cat. No. ab81087): We validated it in a previous publication (https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC6126964/)

- Rat anti-LAMP1 (BD Pharmingen, RUO - 553792) and IRDye® 680RD Goat anti-Rat IgG secondary antibody (LI-COR Biosciences,
926-68076) were validated by the manufacturer. Appropriate controls of wild-type and MPS-I untreated (non-cognate spacer
injected) mice were used was positive and negative controls.

Cell line: HEK293T; Source: ATCC (ATCC® CRL-3216™)

Cell line: Neuro2a; Source: ATCC (ATCC® CCL-131™)

Cell line: MOLT-3; Source: ATCC (ATCC® CRL-1552™)

Cell line: TLR-MCV1 HEK293T; Source (Dr. Erik Sontheimer - Univ. Massachusetts Medical School; as described in a previous
preprint in revision at a different journal (https://www.biorxiv.org/content/10.1101/864199v1.full)

Not authenticated.

Not tested.

No commonly misidentified cell line was used.

All mice were housed in the animal facility at the University of Massachusetts Medical School with ambient temperature of 65-75°F
(~18-23°C), 40-60% humidity and on a 14-hour light/10-hour dark cycle.

- HT-I mice were kindly provided by Dr. M. Grompe and maintained on C57 background for the Fah(PM/PM) strain, and on a 129
background for Fah(neo/neo) strain. Both male and female mice (ages: 8 to 15 weeks old) were used.

- Homozygous MPS-I Idua(W392X) mice were purchased from the Jackson Laboratory (Stock No. 017681) and used to breed neonatal
Idua(W392X) pups for rAAV injections. Both male and female neonate mice (ages: 1 day old) were used.

- C57Bl/6 mice were purchased from the Jackson Laboratory (Stock No. 000664). Both male and female mice (ages: 8 to 15 weeks
old) were used.

The study did not involve wild animals.

The study did not involve samples collected in the field.

All animal study procedures were approved by the Institutional Animal Care and Use Committee (IACUC) at the University of
Massachusetts Medical School.

Cells were transfected as described in Methods. After 72 hours, the cells were trypsinized and washed with PBS twice, before
analyzing on a MACSQuant VYB.

MACSQuant® VYB - Miltenyi Biotec

Flowjo V.9.0




