Supplementary Information

Systemic GLP-1R agonist treatment reverses mouse glial and neurovascular

cell transcriptomic aging signatures in a genome-wide manner

Li, Chen, Vong and Zhao et al.
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Supplementary Fig. 1. Primary cell type identification and their marker gene expression patterns. (a)
UMAP visualization and (b) violin plots of cell type-specific marker gene expression patterns in the different
cell type clusters. For clarity, 6000 cells were subsampled for visualization in each plot in (a). Cell type

abbreviations: same as in Fig. 1.
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Supplementary Fig. 2. Number of significant differentially expressed genes (DEGs) for aged vs young
adult mice, and exenatide-treated aged vs young adult mice comparisons in each cell type. Cell type
abbreviations: same as in Fig. 1.
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Supplementary Fig. 3. Identification of regional astrocyte (AC) subtypes. (a) UMAP visualization and (b)
heatmap of marker gene expression patterns in the different regional AC subtype clusters, including
telencephalic AC cluster 1 (ACTE1), telencephalic AC cluster 2 (ACTE2), non-telencephalic AC cluster 1
(ACNT1) and non-telencephalic AC cluster 2 (ACNT?2). Numbers in brackets: cell numbers for the respective

2 4
UMAP1

-2 0

Camk2g
Slcdad
Atp1b2

ACTE1
—

ACTE2

|
[N

(i
LI TR

ACNT1 ACNT2

il
IU"H

(v
\H!H
|

“‘ I

AC subtypes in the dataset. For clarity, 4000 cells were subsampled for visualization in each plot in (a).



DEG 2421 DEG no. = 3822 DEG nx 1564 DEG 1281
100 Slope = 0 s‘rt‘of— 087 100 Slope =0. asoﬂ =064 100 Slope = 0 soer? 0.61 100 Slope 0. sgorﬂ =0.56
P<1x10%| P<1x10% x 10 —~ =4.13x 102
2
0.50 i 0.50 0.50 £ 050
- o - — o=
= g =
z g = 3z
[3) - 5] 5 20
< < < 2L
-0.50 ¢ -0.50 £ -0.50 B -os0
-1.00 -1.00 -1.00 -1.00
-i00  -050 050  1.00 -100  -0.50 050 100 -100 -050 050 100 -100  -0.50 050 100
ACNT2 ACNT2 ACTE1 Aged vs young (InFC) (ACTE2)
DEG 1114 DEG no. = 987 no. = 3621 DEG no. = 3633
s Slope = o agoﬁ 0.81 s Slope = 0.91, F 0.83 1 Slope o 75 ﬁ = 100, Slope = 0.73,% =046
10 P<1x10% ‘ﬂw P<1x10%
0.50 0.50 . 0.50 . . 0.50
- el I o o~
P E . [ N
Z 5 Zz z
o < p Q )
< A < <
-0.50 i -050 : -050 - -0.50
-1.00 -1.00 -1.00 -1.00
-i00  -050 050  1.00 -100  -050 050  1.00 -1.00 -0.50 050  1.00 -1.00 -050 050  1.00
ACTE1 ACTE1 ACTE1 ACTE2
B
- DEG =2308 2292 DEG no. =719 =1244
© o~ 100 Slope =0. 8;‘.0I‘= 0.78 1% Slope 0 Egor’ = 0 76 90 Slope 091, l’ 0.82 100 Slope 0 85 r’ 0 BO
o : P<1x10% [ =6.91x 107"
=
S 5 050 050 . 0.50 050
2 « -
T o~ = S bt T
20 z A o= =
© WL Q 5 O
OIS . Q
5= < F o < <
[ E— <
el . P
S o050 -0.50 : -0.50 ‘ -0.50
T 2 :
<R :
&
71 -1.00 -1.00 -1.00
<100 <akd ba 1 -100  -0.50 050 1.00 -100 050 050 1.00 -100  -0.50 050 1.00
Exenatide-treated vs untreated ACTE2 ACTE2 ACTE2
(aged) (InFC) (ACTE2)
ACTE1 ACTE2 ACNT1 ACNT2
=1234 =760 DEG 1481 DEG no. = 4240
— 1w Slope = 059 r’ 0.40] 10 |Slope = 056 r’ 043] 00 Slope = 052017—031 1.00 Slope = 045 I’-O1E
O 1.7 x 10| 53 x 10% 7.98 x 1072 x 10|
2L
BE om0 0.50 050 050
)
=5
b8 0 0
T
53
5 © . w . .
4 9 -0.50 -0.50 " L -0.50 -0.50
u € .
= |
-1.00 -1.00 -1.00 -1.00
-100  -050 050 100 -100  -050 050  1.00 -100  -0.50 050 100 -1.00  -050 050  1.00

Aged vs young (InFC)

Supplementary Fig. 4. Consistency of differential expressions in the different regional astrocyte (AC)
subtype clusters in aging and after GLP-1RA treatment. (a) Pairwise comparisons of age-related
(above-diagonal plots in the array) and exenatide treatment-associated (below-diagonal plots in the array)
differential expressions in the four AC subtypes (i.e., ACTE1, ACTE2, ACNT1 and ACNT2). (b) Expression
changes in the regional AC subtypes in aging (x-axis) plotted against that after exenatide treatment (y-axis). For
all plots in (a) and (b): Each dot represents one differentially expressed gene (DEG). InFC: natural log of fold
change. Grey lines: lines of best fit by linear regression. Cell type / subtype abbreviations: same as in
Supplementary Fig. 3.
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Supplementary Fig. 5. Identification of mural cell subtypes. (a) UMAP visualization and (b) heatmap of
marker gene expression patterns in the different mural subtypes, including arterial smooth muscle cell (aSMC),
arteriolar SMC (aaSMC), venous SMC (vSMC) and pericyte (PC). Numbers in brackets: cell numbers for the
respective cell subtypes.
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Supplementary Fig. 6. Consistency of differential expressions in the different mural cell subtypes in aging
and after GLP-1RA treatment. (a) Pairwise comparisons of age-related (above-diagonal plots in the array)
and exenatide treatment-associated (below-diagonal plots in the array) differential expressions in the four mural
cell subtypes (aSMC, aaSMC, vSMC and PC). (b) Expression changes in the mural cell subtypes in aging
(x-axis) plotted against that after exenatide treatment (y-axis). For all plots in (a) and (b): Each dot represents
one differentially expressed gene (DEG). [nFC: natural log of fold change. Grey lines: lines of best fit by linear
regression. Cell type / subtype abbreviations: same as in Supplementary Fig. 5.
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Supplementary Fig. 7. Further verification of main results on the genome-wide reversal of age-related
transcriptomic changes by GLP-1RA treatment with two additional datasets. (a) Number of cells for each
cell type in the vehicle-controlled dataset. (b) Age-related expression changes for the top reversed differentially
expressed genes (DEGs) (x-axis, in the v3 kit-based dataset, see Methods) plotted against post-exenatide
treatment expression changes (y-axis, in the vehicle-controlled dataset), for the cell types with top three cell
numbers in the vehicle-controlled dataset (i.e., EC, MG and SMC). Each dot represents one DEG, with dot size
scaling according to the negative logarithm of the P-values in the exenatide- vs vehicle-treatment comparison.
InFC: natural log of fold change. Grey lines: lines of best fit by linear regression. (¢) Additional results of
age-related transcriptomic changes reversed by exenatide treatment, based on analyzing a previously reported
dataset (in Zhao et al., 2020, designated as v2 kit-based dataset as it was acquired using the 10X Genomics
Chromium Single Cell 3’ Reagent Kits v2). Identical analysis was performed as shown in Fig. 1c for the
different cell types. Cell type abbreviations: same as in Fig. 1.



