Supplementary Materials:

Table S1. Composition of w-3 and w-6 diets.

Product # D14040901 D14040902s
Omega-3 Diet Omega-6 Diet
am% kcal%  gm%  kcal%
Protein 20 20 20 20
Carbohydrate 61 59 61 59
Fat 10 22 10 22
Total . 100 100
kcal/gm 4.1 4.1
Ingredient gm keal gm kcal
Casein 200 800 200 800
L-Cystine 3 12| 3| 12
Corn Starch 367 1468 367 1468
Maltodextrin 10 132 528 132 528
Sucrose 100 400 100 400
Cellulose, BW200 50 0 50 0
Soybean Oil 0 0 0 0
ARASCO (42% ARA) 0 0 48 43
DHASCO (43% DHA) 1.042 9 0 0
MEG-3 (45% EPA, 24% DHA) 23 21 0 0
Safflower Oil, High Oleic 96.658 870 95.2 857
t-Butylhydroquinone 0.014 0 0.014 0
Ascorbyl Palmitate 0.5 0 0.5 0
Mineral Mix $10022G 35 0 35 0
Vitamin Mix V10037 10 40 10 40
Choline Bitartrate 25 0 25 0
Total 1000 4148 1000 4148
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Figure S1. Dietary ©3- vs. ®6-LCPUFA supplementation from birth increased retinal vascular density under normoglyce-
mia. Representative images of retinal vessels in P10 C57BL/6] STZ mice fed on w3- or w6-LCPUFA-enriched diet from
birth. Retinal vessels were stained with isolectin. Scale bar, 50pm. w-3- versus w-6-LCPUFA-enriched diet increased retinal

vascular density at P10. n=12-18 eyes. Unpaired t test. *** P<0.001, ** P<0.01, * P<0.05, n.s., no significance. Data was repre-
sented as Mean+SEM.
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GO:0007601 visual perception

G0:0050953 sensory perception of light stimulus
G0:0046530 photoreceptor cell differentiation
G0:0001654 eye development

G0:0150063 visual system development
G0:0048880 sensory system development
G0:0060041 retina development in camera-type eye
G0:0043010 camera-type eye development
G0:0009583 detection of light stimulus
G0:0045494 photoreceptor cell maintenance
G0:0001754 eye photoreceptor cell differentiation
G0:0001895 retina homeostasis

G0:0048592 eye morphogenesis

G0:0042461 photoreceptor cell development
G0:0007602 phototransduction

G0:0090596 sensory organ morphogenesis
G0:0009584 detection of visible light
G0:0048593 camera-type eye morphogenesis
G0:0051606 detection of stimulus

G0:0099003 vesicle-mediated transport in synapse

Bipolar cell cluster (higher in Phase | ROP)
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[GO:0067564 axon development

GO:0007409 axonogenesis

G0O:0050804 modulation of chemical synaptic transmission
G0O:0099177 regulation of trans-synaptic signaling
(GO:0050808 synapse organization

GO:0099003 vesicle-mediated transport in synapse
G0:0099504 synaptic vesicle cycle

GO:0016569 covalent chromatin modification

GO:0008088 axo-dendritic transport

G0O:0016570 histone modification

G0O:0016358 dendrite development

GO:0045666 positive regulation of neuron differentiation
GO:0010976 positive regulation of neuron projection development
(GO:0098693 regulation of synaptic vesicle cycle
G0O:0034968 histone lysine methylation

GO:0006479 protein methylation

GO:0008213 protein alkylation

G0O:0031346 positive regulation of cell projection organization
GO:0016079 synaptic vesicle exocytosis
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G0:0018022 peptidyl-lysine methylation

Muller glial cluster (higher in Phase | ROP)
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g gliogenesis

G0:0061614 pri-miRNA transcription by RNA polymerase |l
G0:0030855 epithelial cell differentiation

G0:0001667 ameboidal-type cell migration

G0:0043620 regulation of DNA-templated transcription in response to stress
G0:1902893 regulation of pri-miRNA transcription by RNA polymerase Il
G0:0062197 cellular response to chemical stress

G0:0010001 glial cell differentiation
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G0O:1903311 regulation of MRNA metabolic process
G0:0032922 circadian regulation of gene expression
G0:0001654 eye development

G0:0150063 visual system development
G0:0048880 sensory system development
G0:0050684 regulation of mRNA processing
G0:0043010 camera-type eye development
G0:0045494 photoreceptor cell maintenance
G0:0007623 circadian rhythm

G0:0001895 retina homeostasis

G0O:0060041 retina development in camera-type eye
G0:0043484 regulation of RNA splicing
G0:0050953 sensory perception of light stimulus
G0:0046530 photoreceptor cell differentiation
G0:0048024 regulation of mRNA splicing, via spliceosome
G0:0048592 eye morphogenesis

G0:0007601 visual perception

G0:0048511 rhythmic process

G0:0030521 androgen receptor signaling pathway
'G0O:0016569 covalent chromatin modification

Amarcine cell cluster (higher in Phase | ROP)
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i odulation of chemical synaptic transmission E:::.
G0:0099177 regulation of trans-synaptic signaling
GO:0050808 synapse organization
G0O:0061564 axon development
GO:0007409 axonogenesis
G0O:0016358 dendrite development
G0O:0099003 vesicle-mediated transport in synapse
G0:0045666 positive regulation of neuron differentiation
GO:0099504 synaptic vesicle cycle
GO:0001764 neuron migration
GO:0010769 regulation of cell morphogenesis involved in differentiation
GO:0030902 hindbrain development
GO:0050807 regulation of synapse organization
GO:0010976 positive regulation of neuron projection development
(GO:0050773 regulation of dendrite development
G0O:0021549 cerebellum development
(GO:0048167 regulation of synaptic plasticity
(GO:0050803 regulation of synapse structure or activity
G0O:0048813 dendrite morp ogenesis
IGO:0098693 regulation of synaptic vesicle cycle
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G0:0043618 regulation of transcription from RNA polymerase Il promoter in response to stress

G0:0001525 angiogenesis

G0:0010631 epithelial cell migration
G0:0090132 epithelium migration

G0:0090130 tissue migration

G0:0034599 cellular response to oxidative stress

G0:1900151 regulation of nuclear-transcribed mRNA catabolic process, deadenylation-dependent decay

G0:0061564 axon development
G0:0006986 response to unfolded protein
G0:0060211 regulation of nuclear-transcribed mRNA poly(A) tail shortening

G0:0060213 positive regulation of nuclear-transcribed mRNA poly(A) tail shortening

G0:1900153 positive regulation of nuclear-transcribed mRNA catabolic process, deadenylation-dependent decay

Figure S2. The higher expression of genes in the (A) rod and cone, (B) bipolar and amacrine cell cluster of Phase I ROP
versus normal cotrol mice were associated with visual perception, eye development, axon development, synapse organi-
zation related gene-ontology terms. The higher expression of genes in the Miiller glial cell cluster (C) of Phase I ROP vs
normal control mice were associated with gliogenesis, angiogenesis and axon development related gene-ontology terms.
Adjusted P-values for enriched gene-ontology (GO) terms are showed in bar graphs (P<0.05). Gene ratio for each pathway
is shown in heatmap.
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Figure S3. The lower expression of genes (top 20) in the (A) rod and cone cluster, (B) bipolar and amacrine cell, (C) Miiller
glial cell cluster of Phase I ROP versus normal control retinas were associated with energy production related gene-ontol-
ogy terms. Adjusted P-values for enriched gene-ontology (GO) terms are showed in bar graphs (P<0.05). Gene ratio for
each pathway is shown in heatmap.



