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(a) Average daily exercise volume per mouse. n = 8 WT mice, n = 9 APPN-¢F mice. (b) Body weight, n = 12
mice for WT_RT, n = 8 mice for WT_EX; 10 mice for APP_RT; 9 mice for APP_EX. (c) Total distance in the
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based on snRNA-seq and snATAC-seq. (b) The number of DEGs from the indicated comparisons. (c) The
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induced (APP_RT vs. WT_RT) accessibility changes across different cell clusters.

Supplemental Figure S5. Transcriptional regulatory network in excitatory neurons.
Supplemental Figure S6. Transcriptional regulatory network in inhibitory neurons.
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Supplemental Figure S11. Spatial expression reconstruction.
Heat map of DG and CA1/2 landmark genes, Prox1 and Ociad2, in WT_RT mouse hippocampus after spatial
expression reconstruction according to a previous spatial transcriptomics dataset.
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Figure S2

a ~ SnATAC-seq

y III

Proportion
@ ~
O 0!

[
a

"EX RT EX RT
APP

30

20

Count

uH@

o STRNAseA b app Ex vs APP_RT APP_RT vs. WT_RT WT_EX vs. WT_RT
. N | en |
I N |
B [ OLG - B OLG |
£ [ | OPC 1 | oPC
1 | AST | AST |
o [ MG - | MG |
EX RT EX RT EX RT 4000 0 1000 4600 6 1000 4000 0 1000
wT APP WT No. of DEGs No. of DEGs No. of DEGs
APP_EX vs. APP_RT APP_RT vs. WT_RT WT_EXvs. WT_RT
29
I Sign
| B
[ K
--_-- II.. .--._
OLG OPC AST OoLG OPC AST MG OLG OPC AST
CellType
APP_EX vs APP_RT APP_RT vs WT_RT WT_EX vs WT_RT
INSULINSIGNALINGWP431 1 @ @ © © @ © O O O O @ @ (¢ ¢ ¢ @ o -
KIT_RECEPTOR SIGNALINGPATHWAY- © ® © © o @ || ® © @ © @ @ | » » - o @ ©
EGF_RECEPTOR_SIGNALING PATHWAY{ ¢ ¢ ®© ®© o ©® || ® © 0 @ o © e o o o o o
PI3_KINASE_PATHWAY e o o @ e o @O 0o O e @ © o o o
TRANSLATION_FACTORS-WP107{ @ ® o o o @ || ® @ o e ¢ || @@ °
THYMIC_STROMAL_LYMPHOPOIETIN.SIGNALING PATHWAY. @ @ © © o |0 @ © ©¢ @ ¢ | [ 0 @ ©¢ @ ¢ - NES
T_HELPER_CELL_SURFACE_MOLECULES{ @ ® o o o o (@ o o o o ° o e o o .
MRNA_PROCESSING-WP411{ @ ¢ @ o @ @ || o o o o o @0 0 o o0 o !
ENDOTHELIN_SIGNALING_PATHWAY. ¢ ® © © © © (@ @ » o o e @ o o o o 0
CALCIUM_REGULATION_IN_THE_CARDIAC CELLWP536- @ @ o o © © || @ @ ° * @ e o o @ @ ©
ALZHEIMERS_DISEASE-WP2059{ © o o o o || ® @ o o o e o 0 o @ o I -1
PROSTAGLANDIN_SYNTHESIS_AND_REGULATION-WP98{ o @ o o o ||oe ® - @ o o o
AXON_GUIDANCE_MEDIATED_BY SEMAPHORINS{ ®@ @ o o o o (e @ o o o o o @ ¢ o
ANTIGEN_DEPENDENT B_CELL_ACTIVATION{ o o o @ o o o o o o o °® o logp
NUCLEAR_RECEPTORS_IN_LIPID_METABOLISM_AND_TOXICITY-WP299{ o © 0@ o||[°o o o 0@ @[/ o o o o @ .
ELECTRON_TRANSPORT_CHAIN-WP111 ° o || o o o @ - | ®@@® ¢ o o 1
IL12_AND_STAT4_DEPENDENT_SIGNALING_PATHWAY_IN_TH1_DEVELOPMENT - o o oo o o @ o @||c @ ¢ o @ e,
CYTOSKELETAL_REGULATION_BY_RHO_GTPASE @ @ o||o o o o @ o|| e o o o o o ® 3
ANGIOGENESIS-WP1539 - @ oo o @ o @ (|0 @ o o o o .
COMPLEMENT_ACTIVATION_CLASSICAL_PATHWAY-WP545{ o @ o o @|| e o o o @|| o o @ )
IL5_SIGNALINGPATHWAY{ ¢ o @ @ o @ || ® © @ o o @||® © ¢« @ ¢ O
IL6SIGNALINGPATHWAY{ ®© © © © © @ @ © ©¢ ©¢ @ @||® © @ ¢ o o
B_CELL_RECEPTOR SIGNALING PATHWAY-WP231 @ ® © © © @ || ® ©¢ ©¢ @ @ @ || ¢ o o o @
HISTAMINE_H1_RECEPTOR_MEDIATED_SIGNALING PATHWAY{ @ o o ® © © (@ © o @ @ @ || o ¢ o @ o
IL-1_P38-4 o e o e o o o o o ° . e o o o
EN IN OLGOPCAST MG EN IN OLGOPCAST MG EN IN OLGOPCAST MG



Supplementary Figure S3
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Supplementary Figure S4
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Supplmentary Figure S5

EN: APP_EX vs. APP_RT
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Supplementary Figure S6
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Supplementary Figure S7

OLG: APP_EX vs. APP_RT OLG: APP_RT vs. WT_RT
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Supplementar Figure S8
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Supplementary Fig S9

AST: APP_EX vs. APP_RT
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Supplementary Fig S10
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Supplementary Figure S11

WTRT Mapped Raw ST from reference
(Chen et al., 2020)
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