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Methods
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ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

scRNA-seq data can be queried interactively at the Single Cell Portal (SCP) under the accession code SCP1311 (primary tissues) and, SCP1386, SCP1387, SCP1388,
SCP1389, SCP1390, SCP1391 (in vitro RGC differentiation).

No predetermined sample sizes were performed. The samples having no known ocular pathology were chosen in random. We analyzed
different tissues from ocular compartment from six individuals for 10x genomics single cell RNA seq platforms. The number of samples was
sufficient to confidently annotate individual cell groups, and perform data analysis.

In the methods, tissues from ocular compartments collected for the study were checked for indications of disease pathology. Low quality cells
were filtered out during post-processing of samples.

At least two technical replicates for each target were used for RNA FISH studies (Fig 2c, d, e). Biological replicates couldn't be included due to
unavailability of human retinal slides from different donors. However, to address this issue, we carried out Immunofluorescence studies for
some of the targets whose antibodies were available (KLF7, PBX1 and SREBP2 in Fig 7b and SFig 7a) in non-human primate samples. We used
different technique to validate similar results obtained by RNA FISH and scRNAseq studies. RNA FISH experiments were done as an additional
confirmation for scRNAseq datasets and lack of biological replicates in RNA FISH experiments (for Fig 2c, d, e) doesn't affect the studies. All
replication attempts were successful.

Tissues were not randomized. However, co-variates were controlled by integration methods in Seurat v3 software. It clustered single-cell RNA
sequencing data based on the common cell states across replicates.

Investigators were blinded to group allocation during sample collection and analysis: the sample collection and analysis were done by
separate researchers.

Anti-PKCA(H-7) Sc-8393(Santa Cruz Biotechnology), Anti-TUJ1 Ab18207(Abcam), Anti-SREBP2 AV09037(Sigma Aldrich), Anti-KLF7
Ab197690(Abcam), Anti-PBX1 SAB2501446(Sigma Aldrich), Anti-Vimentin Ab24525(Abcam)

The Anti-PKCA(H-7) Sc-8393(Santa Cruz Biotechnology)

https://www.scbt.com/p/pkc-alpha-antibody-h-7

Validated for IF in K562 cells by the manufacturer. This antibody has been cited in 270 publications. It was used at dilution of 1:100.

Anti-TUJ1 Ab18207(Abcam)

https://www.abcam.com/beta-iii-tubulin-antibody-neuronal-marker-ab18207.html

Validated for IF in SK-N-SH (Human neuroblastoma cell line) cells by the manufacturer. This antibody has been cited in 332
publications. It was used at dilution of 1:200.
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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.

Human research participants
Policy information about studies involving human research participants

Population characteristics

Recruitment

Ethics oversight

Anti-SREBP2 AV09037(Sigma Aldrich)

https://www.sigmaaldrich.com/SG/en/product/sigma/av09037

Validated for WB by the manufacturer. They are also validated in our lab in H9 embryonic stem cells. It was used at dilution of 1:100.

Anti-KLF7 Ab197690(Abcam)

https://www.abcam.com/klf7-antibody-ab197690.html

Validated for IHC in paraffin-embedded Human thyroid cancer tissue by manufacturer. Validated by https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC5704477/ for IF in mouse retina. It was used at dilution of 1:100.

Anti-PBX1 SAB2501446(Sigma Aldrich)

https://www.sigmaaldrich.com/SG/en/product/sigma/sab2501446

Validated for WB and indirect ELISA by manufacturer. Validated in our lab using RNA FISH probes showing localization in overlapping
regions of non-human primate retina. It was used at dilution of 1:100.

Anti-Vimentin Ab24525(Abcam)

https://www.abcam.com/vimentin-antibody-ab24525.html

Validated for IF in rat cerebral cortex by manufacturer. Validated by https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7141751/ for IF
in human retina. It was used at dilution of 1:500.

H9 [WA09, P35–50], WiCell, Madison, WI, USA

The cells were obtained from WiCell Research Institute (WA). The authentication of cell lines performed by Wicell could be
found at https://hpscreg.eu/docs/uploads//certificate_of_analysis/0f9cf0fcf67f00bdaf9bc777495146d9.pdf

The cultures were tested negative for mycoplasma contamination by PCR.

None

Male Zebrafish AB wildtype strain, 3 months old.

The study did not involve wild animals.

Pig eye samples were collected from Agri-Food and Veterinary Authority of Singapore approved abattoirs. The conditions of the
abattoir was followed according to WHOLE MEAT AND FISH ACT enforced by Singapore Food Agency.

All experiments in zebrafish was approved by Singapore National Advisory on Laboratory Animal Research.

We selected six individuals for single- cell RNA sequencing and a single donor for RNA fluoroscence in situ hybridization
studies. All of such seven individuals were confirmed to have no known ocular pathology.

No donors were recruited. Informed consent was obtained, and the postmortem eyes were obtained from autopsies from
donors aging between 28 and 84 years old from the Eye Bank for Sight Restoration, New York, NY, USA.

Studies were conducted under IRB oversight. All tissue was de-identified prior to delivery to the eye bank, which is conducted
under an approved IRB protocol following US HIPAA privacy law. Tissue was then sent to the Blenkinsop lab for dissection. All
de-identified medical information given was under the consent of donors. Single cell RNAseq transcripts were predicted by
poly -A tag sequencing of the first 50 bases and therefore no personal genetic information was collected that may be




