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Supplementary Figure 1. A. Summary of OMRs at various pattern contrasts. gOMR in
scotopic conditions at 75% pattern contrast (left) 3-month-old mice (mean, 1.236 + 0.078
[SD]; n = 8 animals) and 18-month-old mice (mean, 1.134 £ 0.08; n=10 animals) (t=2.73,
p=0.0076). gOMR in photopic conditions at 50% pattern contrast. 3-month-old mice
(mean, 1.35 + 0.16 [SD]; n = 9 animals) and 18-month-old mice (mean, 1.13 £ 0.077; n=4
eyes) (t=3.58, p=0.0047), (Welch’s unpaired, two-tailed t-test, Mean and SEM are shown.
*P < 0.01). B. Metascape networks of enriched pathway from up- and down-regulated
DEGs during aging. Each node in the figure represents one enriched ontology term. Node
size indicates the number of genes in each term. Node color represent its cluster identity
and nodes of the same color belong to the same cluster. One term from each cluster is
selected to have its term description shown as label in the figure. All the enriched terms
were further bounded and annotated as more general classes. C. Profile plots and
heatmap plots show up- and down-regulation during aging (3-month versus 18-month) in
chromatin accessibility (deepTools normalized RPKM with bin size 5) with 2.5Kb flanking
distance to center of each region. n = 6 biological replicates. D. Motif Analyses performed
by using Homer tool identified potential regulators in response to mild IOP in 18-month-
old mouse retina from gained accessible regions. The differential analysis was performed
by MACS2 with cutoff of g-value at 0.05 and with log2foldchange > 1. n = 6 biological
replicates. Top-ranked enriched Homer Known motifs in p-value are listed in the table.

Supplementary Figure 2. A. and C. Representative micrographs from Brn3a-stained
retinal flat mounts, RGC count 7 days post-IOP elevation (A) and 21 days post-IOP
elevation (C). Scale bar = 100 um. B and D. Quantification of RGC count from retinal
micrographs in IOP-treated and non-treated retinas in 3-month, old C57BL/6J mice 7 days
post-IOP elevation (D) and 21 days post-IOP elevation. Eyes were exposed to 30, 50, or
90 mmHg pressure for 1h. 7 days post-IOP cohort was exposed to 7 and 15mmHg
pressure for 1h. Each data point is an average of 6 independent frames in the central and
peripheral retina, represented as % RGC count as compared to contralateral healthy eye
(one-way ANOVA, multiple comparisons* P < 0.05, *** P< 0.001).). Dots indicate number
of repeats for each stress level. Visual Evoked Potential measurements. E. Scheme of
the VEP reading, with the measurement electrode in the striate cortex, and the reference
in the mouth; measurements were taken unilaterally, with contralateral eye covered with
an eye patch. F. Quantification of the P1-N1 visual potential from the VEP traces 7 days
post-procedure in response to exposure to 7, 15, 30, and 90 mmHg in 3-month-old
animals. (one-way ANOVA, multiple comparisons. Mean and SD are shown. *P < 0.05;
***p < (0.001.) G. Quantification of the P1-N1 visual potential from the VEP after 21 days.
(one-way ANOVA, multiple comparisons. Mean and SD are shown. *P < 0.05; **P <
0.001). Dots indicate number of mice used for each intraocular pressure level. H. Relative
change in the VEP N1 latency in response to different levels of hypertension in 3-month-
old animals. (one-way ANOVA, multiple comparisons. Mean and SD are shown. *P <
0.05; **P < 0.001) . I. Relative change in the VEP P1 latency in response to different
levels of hypertension in 3-month-old animal. Mean and SEM are shown. I. In situ RNA
hybridization staining by RNAscope in focused cell layers of retina in 18-month-old mice
2 days after mild IOP elevation. J. ONH images. Dashed line indicates area used for
neurofilament count. Statistical significance obtained with t-test. Bar represents mean.
****P < 0.0001. K. GSEA enrichment plot of hallmark apoptosis genes and row Z-score
heatmap of hallmark apoptosis, senescence, and ECM homeostasis genes in 3-month



and 18-month retinae upon IOP stress versus contralateral control. L. Histogram plot
shows genes expression foldchange of overlapped DEGs upon IOP in both 3-month and
18-month-old mouse retina.

Supplementary Figure 3. RNAscope analysis of expression of p16ink4a and p19Arf in
retinal neurons in old non-treated control and IOP-treated retina 2 days after IOP
treatment and HiPlex analysis of expression of set of genes from inflammaging and
senescence pathways in old control non-treated retinas and IOP-treated retinas. Size bar
20pm.

Supplementary Figure 4. A. Profile plots and heatmap plots for chromatin accessibility
intensities (deepTools normalized RPKM with bin size 5) over all up-regulated enhancer
regions (2.5Kb flanking distance to center of each region). B. Motif analyses performed
by using Homer tool identified potential regulators in response to mild IOP in 18-month-
old mouse retina from gained accessible regions. The differential analysis was performed
by MACS2 with cutoff of g-value at 0.05 and with log2foldchange > 1. n = 3 biological
replicates. Top-ranked enriched Homer Known maotifs in p-value are listed in the table. C.
R-square plots illustrate the correlation between transcription activation and chromatin
accessibility changes upon mild IOP treatment in 18-month-old mouse retinae on Activity-
by-contact (ABC) index of both promoters and predicted enhancers with weighted
calculation by known cis-looping contacts for selected pathways.

Supplementary Figure 5. A. The bar plot showed normalized enrichment scores (NES)
of all defined significant enriched (nominal p-value <5%) hallmark gene sets from pre-
ranked GSEA in 3-month-old wildtype mouse retinae upon multiple IOP treatments. n =
2 biological replicates. NES determines the magnitude of enrichment of each hallmark
gene set across all analyzed gene sets. The statistical significance in nominal (NOM) p-
value were indicated by a discrete color scale. B. Metascape networks of enriched
pathway from up-regulated DEGs in 3-month-old mouse retinae upon multiple IOP
treatments. Each node in the figure represents one enriched ontology term. Node size
indicates the number of genes in each term. Node color represent its cluster identity and
nodes of the same color belong to the same cluster. One term from each cluster is
selected to have its term description shown as label in the figure. C. Heatmap of row z-
score of RPKM of each gene in gene set Apoptosis with its pre-ranked GSEA enrichment
plot on top the heatmap and curated senescence pathway genes (right).

Supplementary Figure 6. Box plots showing the expression of selected genes which
levels of regulatory elements DNA methylation was reversely correlated with gene
transcription. N=3, p-values presented on the figure. RPKM - Reads Per Kilobase of
transcript, per Million mapped reads.
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Networks upregulated in 18mo animals
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M blood vessel development

M cell morphogenesis
M positive regulation of cell migration
M cell-cell adhesion
M regulation of cell adhesion
cell junction organization
M Extracellular matrix organization
W sensory organ development
M positive regulation of MAPK cascade
extracellular matrix organization
cell-substrate adhesion
AGE-RAGE signaling pathway in diabetic complicatic
M regulation of cytokine production
W ameboidal-type cell migration
gliogenesis
hematopoietic or lymphoid organ development
positive regulation of hydrolase activity
enzyme linked receptor protein signaling pathway
W Pathways in cancer
negative regulation of cell population proliferation

Networks downregulated in 18mo animals

Translation/ Mitochondrial/Cellular
Transcription Response to Stress Others
W Translation
M Parkinson disease
M mitochondrion organization
W Mitochondrial translation termination
Mribonucleoprotein complex biogenesis
Cellular response to chemical stress
Mribosomal large subunit biogenesis
M mitochondrial transport
B mRNA processing
Transcriptional Regulation by TP53
ribosome assembly
Transcription-Coupled Mucleotide Excision Repair (T
W purine nucleoside triphosphate biosynthetic process
Mribosomal small subunit biogenesis
Processing of Capped Intron-Containing Pre-mRNA
tRMA 5-end processing
cytochrome complex assembly
mitochondrial membrane organization
W protein folding
aromatic compound biosynthetic process
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Supplementary figure 5

A GSEA preranked hallmarks(NOM p-val<0.05)
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