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Figure S1, Related to Figure 1. Expression of microglial transcriptomic modules identified by WGCNA. Boxplots represent the eigengene expression (median and inter-quartile range) of each module across various traits in the microglial transcriptomic meta-analysis. Traits include in-vitro (control, IL4 and LPS) and in-vivo conditions (Affymetrix array: WT, 5xFAD, Trem2-KO, 5xFAD-Trem2-KO; Agilent array: WT and APP/PS1).
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Figure S2, related to Figure 1. Gene ontology analysis reveals distinct cellular localization and functional profiles of microglial networks in AD. Results from GO analyses using DAVID were imported into Cytoscape for illustration. Size of each circle represents number of genes within each GO term. Border color indicates module membership and fill color of each circle represents strength of significance of the GO term (red indicates adjusted p<0.01 and grey indicates adjusted p<0.05).
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Figure S3, Related to Figure 1. Identification of transcriptional regulators of AD-associated microglial modules. Genes specific to Blue, Midnightblue, Magenta and Yellow modules and genes with high membership to both Magenta and Yellow modules (dual members, N=35) were used for identification of upstream transcriptional regulators using Metacore. Z-score represents level of enrichment of genes (Z=1,96 indicates p<0.05) downstream of a transcriptional regulator.
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Figure S4, Related to Figure 2. A transcriptomic landscape of microglial activation states in AD. (a) ViSNE 3D representation of 20 WGCNA-identified gene modules (each module is color coded). For this analysis, WGCNA module members with at least moderate module membership (Kme>=0.65) were included. Three clear potential pathways of microglial activation from homeostatic (Blue) to AD-associated states (Magenta and Yellow) are visible in this representation: a pro-inflammatory pathway (lower band), an anti-inflammatory pathway (middle band) and a third potential pathway (upper band). (b) ViSNE 3D representation of DAM signature genes (red) and homeostatic signature genes (black) identified by single cell RNAseq by Keren Shaul et. al. (Cell, 2017) mapped onto the WGCNA-identified microglial co-expression modules. This shows that DAM genes mapped primarily to Magenta and Yellow modules while homeostatic genes mapped to Blue and Purple modules. (c) DAM signature genes are highly enriched in the Yellow and Magenta modules while Homeostatic signature genes are highly enriched in Blue and Purple microglial modules. The distribution of genes identified by single cell RNAseq as being specific to homeostatic microglia or to DAM (Keren-Shaul, Cell 2017) across microglial transcriptomic modules identified by WGCNA is shown.
[image: ]
Figure S5, Related to Figure 2. Magenta and Yellow modules likely emerge as distinct subtypes from a common microglial precursor state. (a) Identification of genes with high level of membership (Kme≥0.75) to both anti-inflammatory Yellow and pro-inflammatory Magenta mouse microglial modules. (b, c) Correlations between each gene’s module membership to Yellow and Magenta (b) or to Blue and Magenta (c) modules are shown. Moderate positive correlation between Magenta and Yellow membership and very strong negative correlation between Blue and Magenta modules are highlighted. In WGCNA, each gene is assigned strength of membership (Kme) to every module (Kme range -1 to +1) and the highest Kme indicates the parent module the gene belongs to. (d, e) Expression of Blue (n=108 genes), Magenta (n=21 genes), Yellow (n=39 genes), Midnightblue (n=12 genes) and Purple (n=52 genes) modules at various ages in WT and APP/PS1 mouse microglia. Data were obtained from a published Nanostring transcriptomics analysis of purified microglia from WT and APP/PS1 mouse brains (aged 2-17 months) (Krasermann et al 2017). Gene-level expression data were first normalized to expression in 2 mo old WT mice. Genes were then assigned module membership after cross-referencing with our mouse microglial WGCNA and genes with Kme ≥0.5 were identified. Each module’s expression was calculated as the median of all normalized expression of all module members and the trajectory of change of each module was mapped. While the expression of the Blue module decreases with aging in both WT and APP/PS1 mice, the Magenta and Yellow modules show early upregulation only in APP/PS1 mice while a gradual upregulation with aging is also seen (also see Table S7).
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Figure S6, Related to Figure 2. Pro- and anti-inflammatory DAM networks emerge downstream of the Trem2-mediated immune checkpoint in AD. (a) Volcano plot of differentially expressed genes in 5xFAD and 5xFAD/Trem2-KO mice. Genes differentially expressed by at least +/- 1.5-fold and p<0.01 are highlighted and represent Trem2-regulated genes. (b) Among Trem2-regulated genes, the Yellow and Magenta modules were highly enriched for genes positively regulated by Trem2 while Blue and Purple modules were highly enriched for genes negatively regulated by Trem2. (c) DAM-specific genes were highly enriched for genes positively regulated by Trem2 while Homeostatic microglial genes were highly enriched for genes negatively regulated by Trem2. Top 10 genes for each group are highlighted.
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Figure S7. ShK-223 promotes compartmentalization of Aβ in mature phagolysosomes
[bookmark: _GoBack] (a) Time course of Aβ42 degradation in BV2 microglia. BV2 microglia were loaded with fluorescent Aβ42 fibrils for 30 min and then washed. At 30 min following loading, aggregates were seen being internalized, followed by peak fluorescence and compartmentalization into phagosomes by 16-24 hours after which loss of fluorescence was observed by 72 hours. 
(b, c) Effect of ShK-223 treatment on compartmentalization of Aβ42 into mature Lamp1-positive phagolysosomes in BV2 microglia. Quantitation of co-localization (mean R coefficient) between LAMP1 (Red) and Aβ42 (Green) was performed at each time point (N=6 independent experiments per condition with 10-12 cells counted per time point).

image5.png
a

O veow @ MAGENTA

o

KMEyellow
1

Yellow (Kme)

1

Magenta (Kme)

@215
E ~
sk
5% 1
e
0.5
2 (Ref) 7 10 17

Age (months)

Magenta & Yellow Kme 20.75

Cds

T
R‘F:ta.m.Ep.b .
2 S
LG Ol Tmem178

Ifi2f2a
c
bive
1
o
£
x
v .
3
[~4]
1
Magenta (Kme)
e
9T 15
S«
ss
=z 1
S's
<
0.5
2 7 10 17
Age (months)




image6.png
-log 10 p-value

-L5fold  +1.5 fold

o

2

T \T T T
2 ] 2 4

Log2Fold change (5XFAD vs.
5xFAD/Trem2-KO)

b 5XFAD > 5xFAD/Trem2-KO (N=320)  5xFAD < 5xFAD/Trem2-KO (N=102)

Mamdc2 Trem2.
Spp1 Bhihedo
DKk2 Gpnmb
Egin3 Fit1 Lol
Ela

Prgs2Csf1 Cxcl2
Vegfa Phidal

H2-Ab1 Arrded. 3
Gas7 Chash

(O WGeNA Module assignment

Spp1 Gonmb Lol 28%
gaxEtla Chash
Aighy
/ 26% /
@ oav @ Homeostatic O Unassigned () Missing in Single
Cell RNAseq

Athgap26 pdcd1 Purple

9%

Rasgri2 Cleci0a
Sled0a1 sic30a12
Mrc1Nr1d1 Eesr
Miss1 Ling
Bmp2

Pla2g7 KirdL
Gpr165 Bankl
cd209f cbrz
Myo18b Angpti7
Actn1 cdh23

Sled0al Mre1
Ecsr Mtss1Tgm2
Slcodal Pdlima
Lteds stabl
Crybbl





image7.png
fAB4,-Hilyted488 Intensity/cell QU

N
@

N
15

-
o

=
o

2}

=}

30min 6h 16h 24h 48h 72h

b

No ShK-223

@
§
Q
X
=
o
+

TAB,,-Hilyte4ss

LAMP-1

Overlay

(o]

Degree of colocalization (R)

0.8

0.6

0.4

0.2

0.0

LAMP1 and fAB42-Hilyte488
Wl No ShK @@ shK

30min  6h 16h  24h 48h 72h




image1.png
Egengene Vake

Eigongene Vaive

blue gen
oo
midnightblue
et
o .
- - : s o1
o o ;
o £ i~
o - . i i
o as|
o - 02 0
o2 = .
” . turquoise
et G
o = . F B
” 201 - 1R .
1ali+8 B B8
o - =T T -
= =1 9 :
Env E ﬂ L é T =
T - ‘salmon
0038
T 02
. R
- Plg o1
H Ty H
- o =M= bor
- i
- o 03
ar
o2 . —
eemyelion s
- ahess p=8ae. _ .
o
= 02
- N 3o
“ i =T = %”
- o o1
. §: - = &
o :
o2
black §
peT5008 -
o :
. = L
- §02 - : -
“ ;n’ - i_* :
§° %” g i i
§ o0 i -
& - + 02 - oo T o EQE@@%SEE
B £g¢ 2 2 3 5 =
o2 ] — Fogeig Ez8EET gk £ EERE Y
20022 % g E3fEE sk £ sEtliss H $5p
EREEREET R H gfFEds E]
£2dgsg¢428 £ H £z i m
£ & E B g g H E \g £ E :
8 3 £5 %3 H
TiE H





image2.png
a s sansd@prayworst
e e

By
it i coctn

= »gu @
,.,’. . e

suiccouDps comr

a-.—-m.,
mecice

s

- ‘reguiation of
M@MM

[ —-

e e
Sl

E ALY v e

cormsomalgavarsoer |/ 7o X 'C“‘::‘S'aw\u
PG ST

2

et e s o @A

Oeesin ot @i
¢ ot 6t vt s
e 1 iy C ol

o G 12 eoucion
s oy v rn
mm@mmm

" mosyancn

ki ghor b9 il st ofgha o mme.m., . ———
S ——" e
it e A

- - S e

cssen @i i T me

AT Co
SR T~ e\
e

e o@nnpars o (oS0

— S

b -
-— ——
O “"“"9:5‘””
N @w:@“:,:m
-
e

ot

Bosynese

[ S
ks

A o e m:;?ﬂ“" -
Sk — o T o205

e

actngon e
s oot o
OrNADP ae accepor

—

et

.,. bon o sim, ey
e ey e

oce s @hophogy WP1267

R, ~S—

ranticliorcaton o

d T
ngate roguasd@Y caspase acty
s v S «@

N
e TR S
ropte roueb @) s g s AL

NN A
e e =
— N

[y L - —
g

e 6 g moasn st g s

Grom@yeurs

2o\ | oo e s

P @es o s

) | mmnew« e ey ot s

" o s A o e s st st
Wuu - —




image3.png
STATH
IRF1

RelA (65 NF k8 subunity
NF-KB1 (pSO)

IRF8

STATS

EGR1

HIF1A

CIEBPbeta:

Androgen receptor
cJun
eMyc

SP1

MIDNIGHTBLUE

MAGENTA

4

FOXM1
cun

AP2A

sP3-

STAT3

SP1

cFos:

ETs1

HIF1A

RelA (p65 NF-kB subunit)
Oct3id:

NF-kB1 (p50)
RelB (NF-K8 subunit)
RelA (p65 NF -8 subunity
CREB1!

Pt

IRF4

My

oct3is

PAXS
saLLe
CIEBPalpha
Foxo3a
VOR

2 3 4
Zscore

DUAL: MAGENTA/YELLOW

2 4 0 12

s 8
Zscore

YELLOW





image4.png
VISNE dimension 2

ViSNE dimension 1

Homeostatic

VISNE dimension 2

VISNE dimension 1

DAM

lightgreen{
lighteyan-|
greys0-|
orey|
greenyellow-|
green-|
cyan-|
brown—{
blue-|

black-|

Module membership

Fyellow
[urquoise

fred
[purple

Fpink
Fmidnightblue

[tightgreen
[Highteyan
[oreyso
[orey
[areenyellow
Fareen
[evan
Fbrown
[blue

[Fblack

T T T T
200 150 100 50
Count

T
50

T T T
100 150 200
Count




