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Proteomic workflow of protein quantification
of resident microglia and splenic Ly6C monocytes
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Supplementary Figure 1. Identification of protein signature in microglia and Ly6C
monocyte subsets. (a) Schematic representation of the workflow for TMT-based quantitative
proteomic analysis of microglia and splenic Ly6C monocytes. (b) Protein expression scatter
plot of microglia versus monocytes subsets. (¢) Venn diagram of unique and common proteins
in microglia vs. Ly6C™ and Ly6C"*™ monocytes. (d) Heatmap of 103 enriched microglia
proteins (>5-fold).
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Supplementary Figure 2. Top biological functions in microglia. Microglia and monocyte
gene signature identified by AffyExonl arrays (see Fig. la) were analyzed by Ingenuity
pathway analysis (IPA™). Bars indicate molecules present in dataset for each function.
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lia. The

subcellular localization of top microglial functions genes from Supplementary Figure 2
(Nervous system development and function, hereditary disorders, neurological disease genes)

are illustrated. For each molecule in the dataset the expression fold change as

monocytes, P value and normalized expression level are presented.
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Microglial PU.1 network
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Supplementary Figure 4. Top microglial interactions by protein function. Illustration of
microglial PU.1 network.
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Supplementary Figure 5. Canonical pathways in microglia and monocytes. Microglial
and monocytes gene signatures identified with AffyExonl arrays were analyzed by IPA™ for
canonical pathways. Bars indicate —log P value (ratio of molecules present in the dataset out
of all the function related molecules).



TGF pathway in microglia
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Supplementary Figure 6. TGF-B pathway in microglia. For each molecule in the dataset
the expression fold change as compared to monocytes, P value and normalized expression
level are presented.
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Supplementary Figure 7. miRNA profile in microglia vs. astrocytes, oligodendrocytes
and neurons. (a) Heatmap of biological duplicates for FCRLS" adult microglia (n = 5 mice),
GIt-EGFP" adult astrocytes (n = 9 mice), adult oligodendrocytes (n = 5 mice) and primary
postnatal hippocampal and cortical neurons. Top 25 enriched miRNAs in microglia are
presented (full miRNA list, Source data — Supplementary Figure 7). Each lane represents the
average expression value of two biological duplicates per cell type. (b) qPCR analysis of
microglia enriched miRNAs (miR-342-3p, miR-99a and miR-125b-5p) in CNS cell type.
miRNA expression level was normalized against U6 miRNA using ACt. Bars show mean
+SEM. Shown is one of two individual experiments.
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Supplementary Figure 8. Specificity of P2ryl2 and FCRLS antibodies in resident microglia. (a)
Immonohistochemical analysis of mouse spinal cord, spleen red and pulp, lung, kidney, liver and skin
(ear) stained with anti-P2ry12 (microglia; red), anti-Iba-1 (myeloid cells; green) and DAPI (nucleus;
blue). Representative images of 5 mice. (b) FACS analysis of FCRLS surface expression in splenic
CX3CR19FP" monocytes and CD11b/CD45" brain microglia. (¢ and d) Confocal images of mouse
brain stained with Iba-1 and polyclonal FCRLS antibody in (¢) naive and (d) chimeric CX3CR1°FP
mice. Anti-FCRLS signal co-localized with Iba-1" microglia and does not stain recruited monocytes in
the brain of CX3CR1“"" chimeric mouse transplanted with bone marrow derived cells from
CX3CR1%"" transgenic mice.
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Supplementary Figure 9. Microglia signature during development. (a) MG400 expression
profile of microglia from mice bran at E10.5, E12.5, P3, P21, P30 and 2 months of age (full
gene list, Source data — Supplementary Figure 9). Results were log-transformed, normalized
(to the mean expression of zero across samples) and centered, and populations and genes
were clustered by pairwise centroid linkage with the Pearson correlation. Data are pooled of
2 different experiments; E10.5 (n = 10), E12.5 (n = 10), P4 (n = 8), P21 (n =15), P30 (n =5)
and 2 months (n = 5). (b) Top microglial molecules grouped according to cell localization
and function. (¢) qPCR analysis of 6 selected microglia genes in MCSF+TGF-B1 cultured
microglia. Gene expression level was normalized against Gapdh using ACt.
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Supplementary Figure 10. M0, M1 and M2 microglial phenotypes as measured by MG400 chip.
(a) Heatmap of significantly affected MG400 genes in M0, M1 and M2 polarized microglia. One
representative of three individual experiments is shown. (b) Top 40 affected genes in MO, M1 and
M2 microglia. Bars represent fold change as compared to the other two phenotypes. (¢ and d) IPA™
analysis of (¢) top bio functions and (d) Top upstream regulators in M0-, M1- and M2-polarized

microglia.
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Supplementary Figure 11. Microglia loss in CNS-TGFB1~ mice. (a) Representative FACS
analysis of isolated brain- and spinal cord-derived mononuclear cells stained with CD45 and
CD11b antibodies at 160d of age in IL2"“#'-Tg-TGF-p1"" (n = 6) and IL2"“"*'-Tg-TGF-B17"
(n = 6) mice. (b and ¢) Increased apoptosis of CD39"CD11b" cells in the brain of CNS-TGF
17" mice. (b) Representative FACS analysis of isolated brain-derived mononuclear cells for
apoptosis as measured by AnnexinV and 7AA-D in CD39'CD11b"-gated cells at 160d of age
in IL27"P_Tg-TGF-B1"" (left) and IL27"'-Tg-TGF-p1”" (right) mice. (¢) Quantitative
analysis of AnnexinV 7AAD" cell as percentage of CD39"CD11b" cells in TGF-B17, IL27%""
Pl Tg-TGE-p1"" and IL2""#-Tg-TGF-B1” mice at 20 (n = 6), 90 (n = 5) and 160 (n = 5)
days. Data represent mean + s.e.m. **P<0.01, F,=2.146 1-Way ANOVA followed by
Dunnett’s multiple-comparison post-hoc test for comparison at 20d and **P<0.01, t=4.51 and
% P<0.001, t=13.84; Student’s ¢ test, 2-tailed for comparison at 90d and 160d.
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Supplementary Figure 12. Macrophages, dendritic cells and Langerhans cells are not
affected in peripheral organs of CNS-TGFB1™ mice. (a-d) Nonlymphoid and lymphoid
tissue myeloid cells isolated from IL27“#-Tg-TGF-B1"" (left) and IL2"“*"'-Tg-TGF-p1~~
(right) mice at 160d were analyzed by flow cytometry. FACS representative dot plots show
the percentage and absolute numbers of (a) kidney, liver, lung, spleen and skin derived
CD11b'F4/80" macrophages and (b) Langerhans cell (LC) stained with MHCII'CD11b" and
Langerin'CD11b" in the ear skin cell suspension among DAPI CD45" cells of 1L27¢FF ! Tg-
TGF-B1"" (n = 6) and IL2"*""-Tg-TGF-p1”~ (n = 6) mice. (c) Plots show percentage of
CD11c¢" DCs among gated DAPI CD3 CD19 NK1.1" cells. (d) Dot plots show percentage of
CD103" and CD11b" DCs among gated DAPI'CD45'CD11c¢'I-A" cells. Bars represent data
from 2 pooled experiments. Errors bars represent & s.e.m.

13



a

E10.5 -

E145 -

Yolk sac E10.5

CD11b

o

. 0.91%

W

101 102 10

3

5.6% <

IL2TGF-ALTg-TGF-B1*~ IL2TGFALTg-TGF-B17/~

10* 10

CD39

IL2TGF-A1.Tg-TGF-B1+~ IL2TCFALTg-TGF-B1-

35.7%

20d

90d

- e

IL2TCF-$1.Tg-TGF-B1+- IL2T6FLTg-TGF-B1--

L—?- R 58.4% 1
e :_-"..._ i .4 . 1/
Mo 1 sy
2 ]
J‘ Ty T T T

Supplementary Figure 13. Loss of microglia during development in CNS-TGF-$1
deficient mice. (a) FACS analysis of CD39 and CD11b expression among CD45" cells in the
brain during development and aging in IL2"%#'-Tg-TGF-p1"~ and IL2"*#'-Tg-TGF-p1~~
mice at E10.5 (n = 4), E14.5 (n=15), P1 (n = 5), 20d (n = 6), 90d (n = 5), 160d (n = 5). (b)
FACS plots show the percentage among CD45" cells and (c) total cell number + s.e.m. of
F4/80"CD11b" primitive macrophages in the yolk sac at E10.5 in IL2"**-Tg-TGF-p1"" (n =
6) and IL27"#_Tg-TGF-B1”" (n = 10) mice. P=0.74, t=0.35 Student’s 7 test, 2-tailed.
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Supplementary Figure 14. Microglia loss in the spinal cord of CNS-TGFB1” mice. (a)
Representative FACS analysis of isolated spinal cord-derived mononuclear cells stained for FCRLS,
F4/80, CD39 and CD11b among hematopoietic (CD45") cells at 20d of age in in IL2"“"#/-Tg-TGEF-
B and IL27“"#'_Tg-TGF-B1”" mice). Immonohistochemical analysis of mouse spinal cord axial
section of lumbar level stained with (b) anti-P2ry12 (microglia) and anti-NeuN (neurons) and (¢) anti-
P2ry12 (microglia), Iba-1 (myeloid cells) and anti-NeuN (neurons) at 20 days of age (IL27“" # -Tg-
TGF-B1"" and IL279"#'-Tg-TGF-p1”") mice. Representative images of 3-5 mice. Scale bar represents
500um (top panel) and 250um (zoomed are indicated, bottom panel). (d) Quantitative analysis of
NeuN", Iba-1" and P2ry12+/Iba-1" cells in IL2"*#"-Tg-TGF-p1"" and IL2""#'-Tg-TGF-p1~" mice at
20, 90 and 160 days of age. Data represent mean + s.e.m (n = 5). **P<0.01, ***P<0.001, Student’s ¢
test, 2-tailed.
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Supplementary Figure 15. TGF-f pathway and downstream microglial molecules are
suppressed in CNS-TGFB1~ mice. For each molecule in the dataset the expression fold change
as compared to microglia from IL27“"#/-Tg-TGF- 8 1" mice, P value and normalized expression
level are presented.
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Supplementary Table 1:

Top 25 enriched genes in each cell type based on hierarchical clustering

[Astrocytes [Oligodendrocyte:
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Supplementary Table 2:
Top unique microglial genes and shared genes between microglia, neurons,
astrocytes and oligodendrocytes.

Top 40 Microglial unique genes |Microglia/Neuron genes |Microglia/Astrocyte genes [Microglia/Oligodendrocyte genes
P2ry12 Asph Sall1 C1qc
Tmem119 Basp1 Itgh5 C1gb
OlfmI3 Cd34 Cst3 C1qa
P2ry13 Tanc2 Sic1a3 Ctss
Cx3crt Sic7a8 Gpr56 Timp2
Gpr34 Syngr1 Mertk Bin1
Hexb Rgmb Cables1 Frmd4b
Rhob Npnt Sall3 Tmcc3
Jun Mef2a Etvb Chn2
Rab3il1 Rtn4rl1 Chst7 Gab1
Serpine2 Mef2c Eya4 Spsb1
Ccl2 Khdrbs3 Arhgapb Sic12a2
Scoc Myo1b Rnf180 Scarb2
Fcrls Ritn1 Pmp22 Pdgfa
Siglech Tmem144 Rap1gds1
Slc2ad Npl! Pak1
Lrrc3 Trim47 Epn2
Plxdc2 Tir3

Usp2 Itga6

Ctsf Abcat

Cttnbp2nl Tmem100

Tgfbr1 Arhgap12

Atp8a2 Fads1

Lgmn Spire1

Slco2b1 Tspan7

Egr1 Jam2

Mafb Lrrc8a

Bhlhe41 118

Fcgria

Ctsd

Hpgds

Hspala

Adamts1

Lag3

Csf1r

i

Golm1

Nuak1

Crybb1

Lic4s

Supplementary Table 2. Top unique microglial genes and shared genes between microglia
and neurons, astrocytes and oligodendrocytes. The top 40 microglia specific genes are
presented. Complete list of 152 microglia enriched genes are shown in Source data —
Supplementary Table 2.
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Supplementary Table 3:
Top microglia interactions by protein functions

Expected Ratio
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Supplementary Table 4:

Top microglial upstream regulators based on genearray profile identified by IPATM

Upstream ﬁegulator Molecule Type Predicted Activation State | Activation z-score | p-value of overlap
SMAD3 TR Activated 3.569 6.74E-09
Ap1 complex Activated 3.249 2.13E-07
SP1 TR Activated 3.5632 3.56E-07
EGR1 TR Activated 2.479 4.06E-07
AR ligand-dependent nuclear receptor Activated 2.513 5.70E-06
ELK1 TR Activated 2.357 6.50E-06
JUN TR Activated 2.39 9.42E-06
NFkB (complex) complex Activated 4.64 1.32E-05
EGR2 TR Activated 2.94 1.76E-05
NFYA TR Activated 2.121 2.49E-05
NFKBIA TR Activated 2.824 2.63E-05
STAT4 TR Activated 3.841 3.99E-05
NFATC2 TR Activated 2.155 4.56E-05

IMITE TR Activated 2.447 6.82E-05
ETS1 TR Activated 2.918 8.05E-05
ARNT2 TR Activated 3.742 1.05E-04
STAT3 TR Activated 3152, 1.13E-04
RELA TR Activated 2.911 1.20E-04
SIM1 TR Activated 3.742 1.42E-04
HIF1A TR Activated 2.389 1.61E-04
NFKB1 TR Activated 2.615 1.65E-04
CEBPB TR Activated 2.315 2.18E-04
SMAD7 TR Inhibited -2.739 8.92E-07
KLF2 TR Inhibited -2.002 3.87E-06
IKZF1 TR Inhibited -3.162 6.22E-05
CBFB TR Inhibited -2.121 1.00E-04
DACH1 TR Inhibited 2.2 1.16E-04
miR-29b-3p mature microRNA Inhibited -2.183 8.12E-03
HOXA10 TR Inhibited -2.333 1.32E-02
miR-155-5p mature microRNA Inhibited -2.789 1.33E-02
miR-16-5p mature microRNA Inhibited -2.921 1.42E-02
miR-1 mature microRNA Inhibited -2.97 2.31E-02

[MYC TR Inhibited -2.28 2.76E-02

|GFI1 TR Inhibited -2.236 3.22E-02

* TR, transcription regulator
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