LIST OF SUPPLEMENTARY MATERIALS
Figuress S1–S4 description and figures included below
Table S1: List of marker genes, DEGs, and upstream pathway analyses for xenotransplanted human microglia. Related to Figure 3.
Table S2: List of marker genes and DEGs for hippocampal mouse astrocytes and oligodendrocytes. Related to Figure 4.
Table S3: List of marker genes and DEGs for thalamic mouse astrocytes and oligodendrocytes. Related to Figure 4.
Table S4: List of marker genes and DEGs for thalamic mouse excitatory neurons and inhibitory neurons. Related to Figure 5.
Table S5: Human control and FTD patient information, and lists of marker genes and DEGs for human patient excitatory neurons and inhibitory neurons. Related to Figure 5.

	[image: ]

	Figure S1. Progranulin protein levels within peripheral organs and the brain. Levels of murine progranulin within the liver (t=27.60, ****p < 0.0001) (A), plasma (t=96.25, ****p < 0.0001) (B), and spleen (t=7.07, **p = 0.0021) (C) of hCSF1-WT and hCSF1-Grn–/– littermates were measured by ELISA. N = 3 mice/group, all unpaired two-tailed t-test. (D) Progranulin levels measured within the brain (t=10.31, ****p < 0.0001). N = 4–5 mice/group, respectively, unpaired two-tailed t-test. (E) Progranulin levels measured within the brain using a human-targeted ELISA, n = 5 samples/group, one-way ANOVA with Tukey’s multiple comparisons test (F2,12=1.803, ****p < 0.0001). (F) Progranulin levels measured within the brain using a mouse-targeted ELISA, n = 5 samples/group, one-way ANOVA with Tukey’s multiple comparisons test (F2,12=2.80, ****p <0.0001). 
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	Figure S2. Mouse cytokine levels in the brain. A multiplex ELISA was used to concurrently examine protein levels of several murine cytokines and chemokines within the brains of hCSF1-PBS, hCSF1-Grn–/– +PBS, and hCSF1-Grn–/– +xMG engrafted mice. For each analyte, N = 10 mice/group were compared by one-way ANOVA with Tukey’s multiple comparisons test. No significant (ns) differences in IL-6 (A) or KC/GRO (B) were detected. (C) IL-9 levels in the brain, *p = 0.018. (D) IL-15 levels (F2,27 = 1.238, ***p = 0.0002 and ****p < 0.0001). (E) IL-17A/F levels in brain (F2,27 = 3.026, ****p < 0.0001). (F) IP-27p/28 levels in brain (F2,27 = 3.685, ***p = 0.0006 and ****p < 0.0001). (G) MCP-1 levels in brain, ns = nonsignificant. (H) MIP-2 levels in brain (F2,27 = 1.12, *p = 0.0156 and **p = 0.0083). (I) IL-2 levels in brain, ns = nonsignificant. (J) IL-12p70 levels in the brain, ns = nonsignificant. (K) IL-5 levels in the brain (F2,27 = 2.819, *p = 0.0367).
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	Figure S3.  Xenografted human KOxMG or WTxMG exert differential effects on mouse hippocampal astrocyte and oligodendrocyte transcriptomes. (A) Volcano plot of pseudobulk differentially expressed genes (DEGs) in hippocampal astrocytes between WTxMG and KOxMG groups shows significant upregulation and downregulation of multiple genes in the KOxMG group. (B) Top predicted upstream regulators identified using Ingenuity Pathway Analysis (IPA). (C) Heatmap of complement related genes. (D) Volcano plot of pseudobulk DEGs in hippocampal oligodendrocytes between WTxMG and KOxMG groups highlights significant transcriptional differences in the KOxMG group. (E) Quantification of average cell ratios in each subcluster by group in hippocampal oligodendrocytes. (F) Correlation between Subcluster 2 and Disease Associated Oligodendrocyte genes, R=0.5, p<2.2 e-16.
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	Figure S4. QC of snRNAseq analysis of hippocampus engrafted with GRN–/– or GRN+/+
human microglia. (A), (B) Quality-control plots showing equivalent amounts of total RNA features and total number of RNA counts, respectively. (C) Violin plot showing percentage of mitochondrial genes detected per nucleus for each individual sample. (D) Dot plot showing expression of identity markers for each cell type. (E) Proportion of each cell type within each genotype. (F) Proportion of each cell type within individual samples. (G) Correlation between UMI counts and percentage of mitochondrial genes detected (left) or total gene counts (right) per nucleus for each individual sample.
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	Figure S5. QC of snRNAseq analysis of thalamus engrafted with GRN–/– or GRN+/+
human microglia. (A), (B) Quality-control plots showing equivalent amounts of total RNA features and total number of RNA counts, respectively. (C) Violin plot showing percentage of mitochondrial genes detected per nucleus for each individual sample. (D) Dot plot showing expression of identity markers for each cell type. (E) Proportion of each cell type within each genotype. (F) Proportion of each cell type within individual samples. (G) Correlation between UMI counts and percentage of mitochondrial genes detected (left) or total gene counts (right) per nuclei for each individual sample.
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Figure S3. GRN+/+ and GRN-/—human xMG exert differential effects on mouse hippocampal
astroglial and oligodendrocyte transcriptomes in hCSF1-Grn~- mice

Mouse Hippocampal Astrocytes
KO + WTxMG vs. KO + KOxMG

Inpp4b
Crebzf
Cdh19
Sox2
Pde10a
Tt \\ eCacnatld
N 3
Ptprj b
Gabbrpg ; ; a Pdk4
er Rps21
G g2l

-3

41 0 1 2 3
log2(FC)

-2

KO + WTxMG vs. KO + KOXMG

Lamp1
/ Trim59
'o/~Crebzf
Ttr
° ‘e ®
Robof ., Bt
EmI1 Vo
- Ube2j1
(]
C4b% -® Birc2
ern3
113 Coq10a
(73 Syt1

-2 -1

IogZ(FC)

-3

DEGs
- UP

- DN

Cell Ratio

C Complement-Associated Genes

KO + KO +
KOXMG WTxMG

WT

C3

C4a

C4b

[l .
-1 -05 0 05 1

Scaled expression (Z score)

R=0.5
p<22e-16

B Predicted Upstream Regulators
KO + WTxMG vs. KO + KOxMG
« Activated * Inhibited
RNASEL 22@
BDNF 2.3 GLB1- ® -2
TRAP1 - @ 26
GNAS| @21 NEUS 1 o2
NTRK2{ @2 SPG21 @24
CETP e 2
BRD4{ @22 INKS 1 ® -2
CcDh241 ® —2
ABL12{ @2 ERN1] @ -22
CHROMR{ @ 2 COMT { ® —2
METTL3 t -22
0o 5 10 5 10
-log(p.value.of.overlap.)
Mouse Hippocampal F —
Oligodendrocytes 8
<
<)
o
*%* 31
| *kk*k g
0.5 4 **% **% =
o r WT &
04 42 % KO +KOXMG
T1RIR o ko+wtxme 9 0
0]
03 418 g
3
0.2 73 |
(2]
<
0.1 o
3]
(]
0.0 R
a

Subcluster

-0.2 0.0
Subcluster 2

0.2




image4.png
A nFeature_nRNA B nCount_RNA C percent-mt
6000 30000 5
4 |
4000 20000 3]
2
2000 10000
1
CUAATARATATAVATY] e SS
123123123 123123123 23123123
WT KO+ KO+ WT KO+ KO+ WT KO+ KO+
KOXMG WTxMG KOXMG WTXMG KOXMG WTxMG
D
VC_FIt1 A o o 00 *%Exp.
VC_Cped1 [ ) . 25
CHOR_Ttr 1 ° ® 50
> OPC_Vcan+ o0 ® 75
S MG_Cx3erl+ 'YX Ave. Exp.
S AST Atp1a2 - T X)) 2
OL_Mbp 000 1
IN_Gad1 {@ @ o0 . e 0
EN_SIc17a7 1@ @ @ © c [
6""\'&6‘81:'\'0‘0'@'\"\'\"‘({'( ‘\\QI"‘I '\I/\\‘IS‘I\\"I\"I
quq,’%i(}%‘,o‘?’,o?ﬂ\)’i@,@\ot/ \éh%om‘*,oé“fgb?%"\%?%'o e
/‘;0\0/ SR /,\Q’:\ Q/ \Q:Q ,\0:@/;//:0\ o //:\ Q’:\ Q/Q/Q/Q 7 \QQ/’;(\Q/\Q’
FEIELEEELFE O S LI CRES
S L & FTLLE T €S
&S NN € SELETEEE ¢
Features
E F
1.001 1.00 Cell type
o o [ EN_Slc17a7
o o
£ 0751 £ 075 [ IN_Gad1
3 8 I OL_Mbp
: : e
0.50 _Cx3cr
2 0-50 1 2 [ OPC_Vcan
s s [ CHOR_Ttr
S £ 025 [ VC_Cped1
=025 = I VC_Fitt
Q [0}
(&] (&)
0.00 0.00
X X
0.0%0 1 2 3 1 2 3 1 2 3
é\bo f\) W KO + KO +
KOXMG  WTXMG
G
5 | 6000 | .1
4 < 2 WT
E & 4000 e
£ 31 o "1 ko«
g < + 2 KOXMG
2 24 © .3
(o)
e L 2000 . 1
1] < KO +
« 2 WTXMG
0 - +3
0 10000 20000 30000 0 10000 20000 30000
nCount RNA nCount RNA




image5.png
A nFeature_nRNA B nCount_RNA C percent-mt
6000 30000 5
4
4000 20000 3
2
2000 10000
1
JAAAAAAAAA hasdsdiis QEISSESEUTOE
123123123 123123123 123123123
WT KO+ KO+ WT KO+ KO+ WT KO+ KO+
KOXMG WTxMG KOXMG WTXMG KOXMG WTxMG
D
% Exp.
VC_Ebf1 ® . 25
VC_FIt1 o0 e 50
VC_Cped1 - ° ® 75
_E OPC_Vcan A . (X ] Ave. Exp.
c MG_Cx3cr1 [ NN ]
S AST Atpla2d - - (XX 2
OL_Mbp { - 'Y X )
IN_Gad1{® @ o0 0
100 - ™
OB AS D L NRR A A N TR o (@ N N
SR BN PRSONGEES
,%/ £ V% Y4 S NV //(:"\b //Q/ % e Q/ 4 /\Q’ e
Q/ 6\'\ J @'\@,\Q (((\ 6(\ 6\'\6"\0\ /((\ Q& I Q/@\Q @'\ '\Q"\ ’ Q é\
\6\\0@ RS NI NN 6\@@6\6\
AR P AR
Features
E F
1.001 1.00 Cell type
2 2 [ other_neurons
£ 075]| £ 075 ¥ IN_Gad1
@ @ [ oL_Mbp
[} [0} B AST_Atp1a2
o o
0.50 | 0.50 B MG_Cx3cr1
.% -% ¥ OPC_vcan
5 by ] vC_Cped1
$0.25] 2 025 [ VC_FIt1
= = ] VC_Ebf1
Q Q
o )
0.00 0.00
X X
o 1.2 3 1 2 3 1 2 3
éﬂ{% 0{% WT KO + KO +
G NISHERN KOXMG  WTxMG
5. . . 6000 | o1
<
4 e, -0.08 2 WT
- v’u_ < .3
£ & 4000 . 1
£ 3] o KO +
] 5 * 2 KOXMG
2 24 © .3
(0]
o L 2000 .1
14 < KO +
« 2 WTXMG
0 - +3
0 10000 20000 30000 0 10000 20000 30000

nCount RNA

nCount RNA




