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Expanded View Figures

Figure EV1. Single-cell RNA-seq from all cells in the healthy murine eye. »

A t-SNE representation of individual cells from all eye compartments measured by scRNA-seq. Each dot represents an individual cell. Color code indicates the respective
cell types.

B Unbiased cluster analysis of cell subpopulations found in the retina, ciliary body, and cornea.
Stacked bar plot (Marimekko chart) representation of macrophage subsets to a given cluster.

D Heatmap of the 30 most regulated genes per cluster (adjusted P-value < 0.05 based on the negative binomial distribution). The scale bar represents the color-coded
z-scores. Genes presented in t-SNE plots in (E) are marked by asterisks.

E t-SNE plot of typical genes for microglia subsets (P2ry12, Tmem119, Hexb), macrophage cluster (Cd74, H2-Aa, Apoe), Rods/Cone cluster (Rho, Prph2, Pdc), and epithelial
cells cluster (Emp1, Gstol, Krt5).

EV1 The EMBO journal €105123 | 2021 © 2021 The Authors



Peter Wieghofer et al

The EMBO Journal

B 09010 C g3 0
microglia O12Q 2 127 T bt
macrophages QO 60 1 6l ‘ c
mon;)s/lymphos/granulos © 4@ 3 4 8
rods/cones 2
amacr/bipo/horiz 8 1Z 8 g 00 O
epithelial cells 7 -

14 @13 1 m 3
015 1l 405 8
& 15| g =
® = 8
=210 \ T B
o 2 ] o ©°
1 eoo [
[ | .
8 £
[0}
5 ‘ goo =
13 D

0.00 0.5 1.00

proportion

Figure EV1.

© 2021 The Authors

P2ry12 Tmem119

H2-Ab1
Hspata|lHspa1b
Nfkbiz

Ccl4

Ccl3
Cxcl2

Tnf

Mgarp
Dapl1
Krt12

Krt5 *
Aldh3a1
Gsta4
Perp
Gstot
Emp1  »
Psca
Ifitm1

Krt6alKrt6b
Mal

Lypd2
Agp5
Calmi3
Slurp1
Cpa3
Cd9
Ciqc
C1qa
Tmem119 *
Sparc
OIfmi3

The EMBO Journal

max

min

max

min

max

min

max

min

e105123|2021  EV2



The EMBO Journal

leukocyte cell-cell adhesion

integrin-mediated signaling pathway

positive regulation of cell adhesion

phagocytosis

positive regulation of cell motility

T cell activation

mononuclear cell proliferation

regulation of immune effector process

cell activation involved in immune response
positive regulation of cell migration

myeloid cell homeostasis

regulation of antigen processing and presentation
cytokine production involved in immune response
positive regulation of leukocyte tethering or rolling
negative regulation of cell cycle

cellular response to molecule of bacterial origin
antigen processing and presentation of exogenous peptide antigen
cytokine secretion

macrophage migration

positive regulation of cytokine production involved in immune response
membrane invagination

monoamine transport

chemotaxis

complement activation

lysosome organization

humoral immune response

Peter Wieghofer et al

000 00000000 o000
o0

O o0 CT T )
00 00 o 00000 o0
e O o O ® 0 e
o0 © 0000000 C T X
o9 O o000 0O oo
° T o ®
@ ) ® o
Qe

[
(] o o ® [ J
oo [ )
.
L X J [ [
O O
) ( ® o
[ 0000 [
[ ] e 00 00 ()
[ ]
@ @
L
® © O oo @
) ° °
[ ]
] ( N
41112 9151314 6 7 8 2 1016 1 3 5 17
cluster

Figure EV2. Gene ontology enrichment (GO) analysis across all cell clusters of different eye compartments.

GO pathways were selected and depicted for all cell cluster identified in Fig 1 for the eye compartments retina, ciliary body, and cornea.
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Figure EV3. Comparison of brain and eye macrophages by single-cell RNA-seq.

A t-SNE representation of single cells based on the tissue of origin.

B Unbiased cluster analysis of subpopulations of cells found in the steady-state adult brain and eye.

C Stacked bar plot (Marimekko chart) representation of the proportional contribution of macrophage subsets from different tissues to a given cluster demonstrating a
pure microglia from both brain and retina in clusters 0. Hypergeometric testing revealed significantly enriched microglia (cluster 0), and macrophage clusters in the
ciliary body (3, 4, 5) are indicated by asterisks (*P < 0.05, **P < 0.01, ***P < 0.001).

D Heatmap of the most regulated genes per cluster (adjusted P-value < 0.05 based on the negative binomial distribution). Clusters are arranged from the left to the
right. The scale bar represents the color-coded z-scores.

E t-SNE expression and line plot of homeostatic gene signatures of microglia (Tmem119, Hexb, Slc2a5, P2ry12, Siglech, Trem2), macrophages (Mrc1, Cd163, Lyvel, Siglecl,
Stab1, Pf4, Ms4a7, Cbr2, Apoe), boarder-associated macrophages (Irf7, Crip1, Ccl6, Ccl9, Clec4bl, Ccr2, Vim, Lsp1, Lgals3), monocytes (Ly6c2, Ccr2, Anxa8, Plac8, Nr4al),
dendritic cells (FIt3, Zbtb46, Batf3, Clec9a, Itgae), and antigen-presenting cells (APCs) (Cd74, H2—Aa, H2—Eb1, H2—Ab1, Cd80, Cd86, Cd40).
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Figure EV3.
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Figure EV4. Flow cytometric gating strategy for eye macrophages and monocytes.

250K

200k

150K

100K

50K

0

T T T T T
50K 100K 150K 200K 250K

FSc-H

280K

200k

150K

100K

50k

0

50K 100K 150K 200K 250K

FSc-H

280K

200

150K o D
- >

100K L
s

R T T T T T

o EK 100K 1Sk 200K 280K

FSc-H

L
107
|D41
10 [,
|ﬂ21

|
10"

0 50K 100K 150K 200K 250K

FSc-W
o°q hi
! Ly6C
|D“
10 lo
Ly6C

|D:"
0 d

The EMBO Journal

F4/80

10 10

SSc-A

F4/80

viability dye

T T T

50K 100K 150K

FSc-A

A Gating strategy of eye macrophages. CD11b" or CD45" cells underwent doublet exclusion by FSC-W, -A, and -H gating and subsequent dead cell exclusion (fixable
viability dye, FVD). Retinal microglia were specified as CD45°CD11b*, macrophages in the ciliary body and cornea as CD45°CD11b*CD64"F4/80".

B Gating strategy of blood monocytes. Leukocytes underwent doublet exclusion by FSC-W, -A, and -H gating and subsequent dead cell exclusion (fixable viability dye,
FVD). CD45'CD11b* myeloid blood cells were further subdivided in CD45'CD11b"CD115 Ly6C™ and CD45'CD11b*CD115 Ly6C'® monocytes.
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Figure EV5. Molecular survey of all retinal cells during neovascularization.

A t-SNE representation of cells from control, CNV d3, and CNV d7 conditions.

B t-SNE plot showing identity of individual cells. Color code indicates different cell types.

C Unbiased cluster analysis of cell populations found in the retina upon CNV induction.

D Heatmap of the 30 most regulated genes per cluster (adjusted P-value < 0.05 based on the negative binomial distribution). Scale bar represents the color-coded z-
scores. Selected genes presented in t-SNE plots shown in (E) are marked by asterisks.

E t-SNE presentations of genes characteristic for microglia subsets (P2ry12, Tmem119), dendritic cell cluster (Cd74, H2-Aa), Rods/Cone cluster (Rho, Pdc), and epithelial

cells cluster (Krt12, Gstol).
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Figure EV5.

© 2021 The Authors The EMBO Journal €105123|2021  EV8



The EMBO Journal

Tcell activation @ @ @

response to interferon-gamma - @ @ @)

leukocyte cell-cell adhesion - @ @ @ . o0

cytokine—mediated signaling pathway . . [ ]

phagocytosis - @ @ 0e00eO OO

positive regulation of cell motility

positive regulation of cell adhesion

chemotaxis

antigen processing and presentation of exogenous peptide antigen
regulation of immune effector process

complement activation

macrophage migration

membrane invagination

response to wounding

cell activation involved in immune response

regulation of antigen processing and presentation

Qe
o0 00
oo

12 10 13 8 M

14 6 3 2 4 5 7
cluster

Figure EV6. Gene ontology enrichment (GO) analysis across all myeloid cell clusters during neovascularization.

GO pathways were selected and depicted for all cell cluster identified in Fig 7.
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