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Human research participants
Policy information about studies involving human research participants and Sex and Gender in Research. 

Reporting on sex and gender

Population characteristics

Recruitment

Ethics oversight

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

Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences Behavioural & social sciences Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

Blinding

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Use the terms sex (biological attribute) and gender (shaped by social and cultural circumstances) carefully in order to avoid 
confusing both terms. Indicate if findings apply to only one sex or gender; describe whether sex and gender were considered in 
study design whether sex and/or gender was determined based on self-reporting or assigned and methods used. Provide in the 
source data disaggregated sex and gender data where this information has been collected, and consent has been obtained for 
sharing of individual-level data; provide overall numbers in this Reporting Summary.  Please state if this information has not 
been collected. Report sex- and gender-based analyses where performed, justify reasons for lack of sex- and gender-based 
analysis.

Describe the covariate-relevant population characteristics of the human research participants (e.g. age, genotypic 
information, past and current diagnosis and treatment categories). If you filled out the behavioural & social sciences study 
design questions and have nothing to add here, write "See above."

Describe how participants were recruited. Outline any potential self-selection bias or other biases that may be present and 
how these are likely to impact results.

Identify the organization(s) that approved the study protocol.

Based on our preliminary of optic opacity score, the mean values of control and SSOE groups are 3.54 and 1.67 respectively, the standard
deviation is 0.99. A two-sided P value of 0.05 and a power of 0.8 will require 9 mice per group. For in vitro testing, a minimum sample size of 3
in each group was determined to adequately perform statistical analysis.

No data points were excluded.

All experiments were repeated at least twice and all attempts at replication were successful.

Describe how samples/organisms/participants were allocated into experimental groups. If allocation was not random, describe how covariates 
were controlled OR if this is not relevant to your study, explain why.

Clinical assessment of animal experiments was performed by a masked observer.
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Antibodies
Antibodies used

Validation

Eukaryotic cell lines
Policy information about cell lines and Sex and Gender in Research

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

alpha-SMA antibody: eBioscience, catalog# 14-6496-82, Clone HHF35

CD45 antibody : Biolegend, catalog# 103101, Clone 30-F11

Alexa Fluor 488-conjugated donkey anti-mouse secondary antibody: Invitrogen, Catalog#A-21202

Alexa Fluor 488-conjugated donkey anti-rat secondary antibody: Invitrogen, Catalog#A-21208

APC/Cy7-conjugated anti-CD45 antibody: BioLegend, catalog# 103116, Clone 30-F11

APC/Cyanine7 Rat IgG2b, " Isotype Ctrl Antibody: Biolegend, catalog#400624, Clone RTK4530

HIF-1 alpha Alexa Fluor 488-conjugated Antibody: R&D systems, catalog# IC1935G, Clone # 241812

Alexa Fluor® 488 Mouse IgG1, " Isotype Ctrl (FC) Antibody: Biolegend, catalog#400132, clone MOPC-21.

alpha-SMA antibody: eBioscience, catalog# 14-6496-82, Clone HHF35. Monoclonal antibody recognizes muscle actin; specifically the
alpha and gamma form in human, mouse, rat, bovine, pig, guinea pig, sheep, frog, canine and non-human primate. It has been
tested in immunohistochemistry by the manufacturer and used in published studies. Host/Isotype - Mouse/IgG1, kappa.

CD45 antibody: Biolegend, catalog# 103101, Clone 30-F11. Monoclonal antibody recognizes mouse CD45 and has been verified in
immunohistochemistry by the manufacturer. Host/Isotype - Rat IgG2b, "

Alexa Fluor 488-conjugated donkey anti-mouse secondary antibody: Invitrogen, Catalog#A-21202. Polyclonal secondary antibody
with gamma immunoglobins heavy and light chains as immunogen. This has been verified in immunohistochemistry by the
manufacturer. Host/isotype - Donkey/IgG.

Alexa Fluor 488-conjugated donkey anti-rat secondary antibody: Invitrogen, Catalog#A-21208. Polyclonal secondary antibody with
gamma immunoglobins heavy and light chains as immunogen. This has been verified in immunohistochemistry by the manufacturer.
Host/isotype - Donkey/IgG.

APC/Cy7-conjugated anti-CD45 antibody: BioLegend, catalog# 103116, Clone 30-F11. Monoclonal antibody recognizes mouse CD45.
It has been quality-tested in flow cytometry by the manufacturer. Host/Isotype - Rat IgG2b, "

APC/Cyanine7 Rat IgG2b, " Isotype Ctrl Antibody: Biolegend, catalog#400624, Clone RTK4530. Monoclonal antibody was chosen as an
isotype control after screening on a variety of resting, activated, live, and fixed mouse, rat and human tissues and has been quality-
tested in flow cytometry by the manufacturer. Host/Isotype - Rat IgG2b, ".

HIF-1 alpha Alexa Fluor 488-conjugated Antibody: R&D systems, catalog# IC1935G, Clone # 241812. Monoclonal antibody recognizes
human and mouse HIF-1 alpha. It has been tested in flow cytometry by the manufacturer. Host/Isotype - Mouse IgG1.

Alexa Fluor® 488 Mouse IgG1, " Isotype Ctrl (FC) Antibody: Biolegend, catalog#400132, clone MOPC-21. The isotype of this
monoclonal antibody is mouse IgG1, ". This antibody was chosen as an isotype control after screening on a variety of resting,
activated, live, and fixed mouse, rat and human tissues. It has been tested in flow cytometry by the manufacturer. Host/Isotype -
Mouse IgG1, k.

Human corneal endothelial cell line hCEnC-21T was kindly provided by Dr. Ula Jurkunas of the Schepens Eye Research
Institute of Mass Eye and Ear. The cell line was derived from a 21-year-old male donor and transduction with telomerase
yielded this highly proliferative cell line.

Primary human corneal epithelial cells were isolated from research grade human donor corneas (Eye Bank Association of
America, Washington, DC). The use of human donor corneas complied with all relevant ethical regulations and was approved
by the Mass General Brigham/Mass Eye and Ear Institutional Biosafety Committee. Procurement of these corneas was
performed by the Eye Bank with written consents from donors. The donors were male with mean age of 60.5 ± 5.2 years.

Human corneal endothelial cell line hCEnC-21T: In the original publication by Dr. Jurkunas (PMID: 23284695), the cell line was
authenticated to be devoid of oncogenic transformation and retain critical corneal endothelial cell characteristics and
functionality. The cell line has since been used in multiple studies and reported in the literature.

Primary human corneal epithelial cells: In preliminary study, these cells were immunostained with keratin 12, a marker for
mature corneal epithelial cells.

The cell line and primary cells were not tested for mycoplasma contamination.

Name any commonly misidentified cell lines used in the study and provide a rationale for their use.




