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Methods
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ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

Generally, litttermates were used and multiple animals of each genotype were analyzed. For Fig 1e, two mice totaling 4 retinae for each
condition was analyzed with the exception of Grm6-GFP SEKO in which 3 retinae were analyzed. In Figure 1g, 4 retinae for each condition
were analyzed. In 2b, e and f, we analyzed the entire litter resulting from a heterozygous cross and therefore the number of pups analyzed
for each genotype was based on a Mendelian ratio. When n<3, statistical significance and error bars are not included. In Fig. 4l, an entire wild-
typle litter was electroporated at P0 for each construct, and at P21 three pups were randomly selected for analysis. In Fig. 5e, 3 mice for each
deletion strain were selected for vision testing.

Data has not been excluded.

Multiple techniques were used to validate the same findings including bulk RNA seq, scRNA seq, and qRT-PCR. There have been no instances
in which repeat experiments yielded conflicting results, suggesting reproducibility of experiments.

Animals of the appropriate age were selected at random.

Data was analyzed prior to genotyping the animals when possible. Investigators were blinded to genotype or plasmid when scoring images.
This is applicable for experiments in Figures 1g, 1i, 2b, 2e, 2f, 2n, 2o, 2p, 4l, and Supplemental Figures 1e-g. The Optomotry assay was blinded
when vision testing mice for Figure 5e.

rabbit anti-GFP (Invitrogen, catalog number A21311) 1:500

Clone M4, mouse anti-mouse, PKC-a (Upstate, catalog number 05-154) 1:5000

sheep anti-mouse, Vsx2 (Exalpha, catalog number X1180P) 1:200

sheep anti-mouse Vsx2 (Exalpha, catalog number X1179P) 1:200

rabbit anti-mouse Caspase-3 (BD Pharmingen, catalog number 559565) 1:1000

All antibodies have been routinely used to identify retinal cells in retina.

Hiler D, Chen X, Hazen J, Kupriyanov S, Carroll PA, Qu C, Xu B, Johnson D, Griffiths L, Frase S, Rodriguez AR, Martin G, Zhang J, Jeon J,
Fan Y, Finkelstein D, Eisenman RN, Baldwin K, Dyer MA. Quantification of Retinogenesis in 3D Cultures Reveals Epigenetic Memory
and Higher Efficiency in iPSCs Derived from Rod Photoreceptors. Cell Stem Cell. 2015 Jul 2;17(1):101-15. doi: 10.1016/
j.stem.2015.05.015. PMID: 26140606; PMCID: PMC4547539.
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Eukaryotic cell lines
Policy information about cell lines

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

Animals and other organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research

Laboratory animals

Wild animals

Field-collected samples

Ethics oversight

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

ChIP-seq

Data deposition

Confirm that both raw and final processed data have been deposited in a public database such as GEO.

Confirm that you have deposited or provided access to graph files (e.g. BED files) for the called peaks.

Data access links
May remain private before publication.

Files in database submission
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(e.g. UCSC)

Methodology
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Data quality

Software

Neuro-2a cells (ATCC, Cat. #CCL-131)

Cell lines were purchased from ATCC and authenticated in house by Powerplex.

This cell line tested negative for mycoplasma contamination.

N/A

Mus musculus, C57BL/6J and 129S1/Sv-Vsx2or-J/J, adult male and female. Mice are kept on a 12 hour light/dark schedule and fed ad
libitum. The humidity of the atrium is maintained between 40 and 60%.

This study did not involve wild animals.

No field-collected samples.

All animal procedures and protocols were approved by the St. Jude Laboratory Animal Care and Use Committee. All studies conform
to federal and local regulatory standards.

Data is publicly available on GEO and mapped to reference genome mm10. GSE169262.

bulk RNA-seq, scRNA-seq, scATAC-seq, ChIP-seq

No longer applicable.

Two retinae from a 10 week old mouse were isolated. Quantitative PCR (qPCR) reactions were carried out in triplicate on specific
genomic regions using SYBR Green Supermix (Bio-Rad, Cat # 170-8882) on a CFX Connect™ Real Time PCR system. The resulting
signals were normalized for primer efficiency by carrying out qPCR for each primer pair using Input DNA extracted from the cells.

Total number of reads per sample: 50,000,000

Vsx2, Exalpha Biologicals Inc., catalog number X1179P and X1180P

Sharp peaks were called against the corresponding input sample using Macs2 (v 2.1.1.20160309; PMID: 18798982) with parameters -
g mm10 --nomodel --extsize -q 0.05.

Regions showing five- to fifty- fold high-confidence enrichment ration to background were used to build the model. We identified
105,803 peaks for abX1179P and 86,438 peaks for abX1180P with FDR < 0.05.

The ChIP-seq data were analyzed as described previously (PMID: 32060267). Briefly, lowquality base calls (Phred < 20) and adapter
sequences were trimmed from the raw ChIP-seq reads using TrimGalore (v0.6.3). The trimmed reads were then mapped to the
reference genome (mm10) using the Burrows-Wheeler Aligner (0.7.17-r1198, PMID: 19451168). PCR duplicates were marked using
the “bamsormadup” command from Biobambam2 (v.2.0.87, PMC4075596). The non-duplicated uniquely-mapped read pairs were
extracted using SAMtools (v.1.9, PMID: 19505943) with parameters -F 1048, -q 1. The fragment size were estimated from the
uniquely mapped reads using cross correlation analysis by SPP (v1.1, PMID: 19029915). Reads were then extended to the estimated
fragment size and the genomic coverage was calculated using the ‘genomecov’ command from BEDTools (v.2.24.0, PMID: 20110278).
The bedGraphToBigWig tool from UCSC tools (v.4, PMID: 22908213) was used to generated bigwig tracks normalized to 15 million
uniquely mapped reads. Sharp peaks were called against the corresponding input sample using Macs2 (v 2.1.1.20160309; PMID:
18798982) with parameters -g mm10 --nomodel --extsize -q 0.05.




