
Title: Multi-omics delineate growth factor network underlying exercise effects in an Alzheimer's mouse model 
 
SUPPLEMENTARY TABLES 
 
Supplemental Table S1. RNA in excitatory neurons 
Supplemental Table S2. RNA in inhibitory neurons. 
Supplemental Table S3. RNA in oligodendrocytes. 
Supplemental Table S4. RNA in oligodendrocyte progenitor cells. 
Supplemental Table S5. RNA in astrocytes. 
Supplemental Table S6. RNA in microglia. 
Supplemental Table S7. GSEA results of DEGs for APP_RT vs. WT_RT 
Supplemental Table S8. GSEA results of DEGs for APP_EX vs. APP_RT 
Supplemental Table S9. GSEA results of DEGs for DEGs WT_EX vs. WT_RT 
Supplemental Table S10. GSEA results of the EGFR signaling pathway. 
Supplemental Table S11. GSEA results of the insulin signaling pathway. 
Supplemental Table S12. Overlap of EGFR signaling with TFs targets genes in network analysis. 
Supplemental Table S13. Overlap of Insulin signaling with TFs targets genes in network analysis. 
 
SUPPLEMENTARY FIGURE LEGENDS 
 
Supplemental Figure S1. Behavioral analysis of WT and APPNL-G-F mice. 
(a) Average daily exercise volume per mouse. n = 8 WT mice, n = 9 APPNL-G-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 
standard 2-object OLT (n = 12 for WT_RT; 8 for WT_EX; 10 for APP_RT; and 9 for APP_EX). (d) Total distance 
in the Y-maze test (n = 12 for WT_RT; 8 for WT_EX; 10 for APP_RT; and 9 for APP_EX). Bar graphs show the 
mean with S.E.M. Asterisks indicate significant difference by two-way ANOVA. ns, not significant. 
 
Supplemental Figure S2. Exercise activates growth factor signaling. (a) Proportions of major cell clusters 
based on snRNA-seq and snATAC-seq. (b) The number of DEGs from the indicated comparisons. (c) The 
number of significantly enriched pathways in DEGs from the indicated comparisons. (d) List of significantly 
enriched pathways in DEGs from the indicated comparisons. 
 
Supplemental Figure S3. DEGs with the reversed pattern from snRNA-seq analysis. 
(a) GSEA analyses of the EGFR signaling pathway, a top common enriched pathway in reversed DEGs in 
different cell types. (b) Heat map of reversed DEGs within the EGFR signaling in different cell types.  
 
Supplemental Figure S4. DARs from snATAC-seq analysis. 
(a) The number of DARs from the indicated comparisons. (b) Number of significantly enriched pathways in DARs 
from the indicated comparisons. (c) List of significantly enriched motifs in the indicated DARs. (d) Scatter plot of 
chromatin regions with negative correlations between the exercise-induced (APP_EX vs. APP_RT) and amyloid-
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. 
Supplemental Figure S7. Transcriptional regulatory network in oligodendrocytes. 
Supplemental Figure S8. Transcriptional regulatory network in oligodendrocyte precursor cells. 
Supplemental Figure S9. Transcriptional regulatory network in astrocytes. 
Supplemental Figure S10. Transcriptional regulatory network in microglia. 
 
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. 
 
 



Supplementary Figure S1

Rest Exercise
0

20

40

60

80

B
od

y 
w

ei
gh

t (
g)

WT APP

*
*

ns

ns

Rest Exercise
0

1000

2000

3000

T
ot

al
 d

is
ta

nc
e 

(c
m

)

WT
APP

nsns
*

*

a b

c d

WT APP
0

2

4

6

8

10

D
is

ta
nc

e 
(k

m
)

ns

T
o

ta
l d

is
ta

nc
e 

(c
m

)



Figure S2

b

d

c

APP_EX vs. APP_RT                        APP_RT vs. WT_RT                        WT_EX vs. WT_RT  

APP_EX vs. APP_RT                               APP_RT vs. WT_RT                                  WT_EX vs. WT_RT

a



a
Supplementary Figure S3

A
P

P
_

 E
X

 v
s.

 
A

P
P

_
R

T
A

P
P

_
R

T
 v

s.
 

W
T

_
R

T

b APP_ EX vs. APP_RT APP_RT vs. WT_RT

lo
gF

C



Supplementary Figure S4

104

137
128

108
94

114

76

143

111
104 98

137

APP_EX vs APP_RT APP_RT vs WT_RT

EN IN OLG OPC AST MG EN IN OLG OPC AST MG
0

50

100

150

CellType

C
ou

nt

a b

c

10 20 30 40 50

Peaks ratio

12
5

10
0

755025

-Log10 (p.value)

d

X

XY

Y

S
ig

n
ifi

ca
n

ce







APP_EX vs APP_RT APP_RT vs WT_RT

E
N IN

O
L

G

O
P

C

A
S

T

M
G

E
N IN

O
L

G

O
P

C

A
S

T

M
G

Ap4(bHLH)
Ascl1(bHLH)
Atoh1(bHLH)

BHLHA15(bHLH)
BMYB(HTH)

Egr1(Zf)
EHF(ETS)
Elf4(ETS)
Elk1(ETS)
Elk4(ETS)
ERG(ETS)

ETS1(ETS)
ETV1(ETS)
Etv2(ETS)

ETV4(ETS)
Fli1(ETS)

Foxo1(Forkhead)
GABPA(ETS)

HIC1(Zf)
Hoxa9(Homeobox)

KLF14(Zf)
KLF1(Zf)
KLF3(Zf)
KLF5(Zf)
KLF6(Zf)
Maz(Zf)

Meis1(Homeobox)
MYB(HTH)

MyoG(bHLH)
Nanog(Homeobox)

NeuroG2(bHLH)
NF1−halfsite(CTF)

Nkx6.1(Homeobox)
Olig2(bHLH)

PU.1−IRF(ETS:IRF)
Rbpj1(?)

Rfx6(HTH)
SCL(bHLH)

Smad2(MAD)
Smad3(MAD)
Smad4(MAD)
Sox10(HMG)

Sox3(HMG)
Sp2(Zf)
Sp5(Zf)

Tcf12(bHLH)
TCF4(bHLH)

Tgif1(Homeobox)
Tgif2(Homeobox)

Twist2(bHLH)

CellType

c



NMNAT2

EXOC6B

GRM7

B4GALT1
DPM1

PGBD5

UBR5

NTRK2

RALYL

CDC42BPB

ATP2B3

SORCS3

HTT

SLC44A2

PRKCE

ICAM5
PIP5K1B

OXR1

COX7C

PDZD2

PRRC2B

AHDC1

HNRNPH3

NAV2

ELFN2

TMOD1

ANXA11

GRM5

RASA3

RYR2

IQSEC3

PLXNA1

PPP6R2

TBCD
DNMT3A

GALNT9

HIVEP2

SPSB1

RTN4R

ZMIZ2

TTBK1

EPB41L1

PRKG1

IMMP1L

ARHGAP21

PABPN1

BAIAP2

PARP1

ETV1

ARPC2

TRIM9
H2AFY

ADAR

EPN2

ARNT2

QK

BRSK2

HTR2C

REPS2

KCNIP2

CHD5

PCBP4

HEXDCSPTBN4

ZMIZ1

EGR1
RNF214

KCNIP4

PCDH15

CPLX2

CYFIP2

MICAL3

GSE1

CACNA1G

MED25

RASAL2

DCC

DNAH9

SBF1

ANKRD6

LRRN2

5031439G07RIK

DMXL2

PDE8B

ABL1

DDX46

HSPA12A

RRAS2

ZCCHC14

FBXL20

HERC2

BAZ1B

RIMS2

CNKSR2

RAP1GAP2

CLUAP1

KSR2

SLC22A17 CACNA1B

ATXN2L

GALNTL6

OPCML

TTC19

RUNX1T1

SCAP

EPHB1

FKBP5

KCND2

CASKIN1

CLSTN3

BMP1

IQSEC1

RILPL1

MEGF8

FAM120A

SMARCA4

JAG2

DPP10

ANK3

EP400

CHD4

LRRC4B

SYNPR FGF13

PRKAG1

CYFIP1

HK1

EEF2K

DROSHA

TMTC1

MDGA1

ILF3

ADORA1

EFTUD2

EIF4G3

CLCN7

IQSEC2

NETO1

LSAMP

ADCY9

MED13L

CREBBP

NBEA

RASSF8

MATK

GALNT1

GLIS3

CBFA2T3

SYT1

PRKAG2

ACIN1

DIAPH2

DENND2A

PDE7B

STAG1

STK25

TEAD1

2010300C02RIK

CMIP

RNF165

GALNT2

RAB11FIP4

GRIN2A

ATP6V0A1

ADARB1

ZNRF1

AKT3

ASCC3

ARSB

MAPRE3

CAMTA2

ST6GALNAC5

DYNC2H1

TBC1D24

SLCO3A1

FUT8

LRP1B
UBE3A

UBE2K

DTNB

ATP9A

PRDM15

MTMR12

TMEM59L

EIF4G1

ZFHX2

LRP8

MCPH1

TNRC18

ADCY1

KCNH3

EXOSC10

ABLIM1

EPHA3

STRA6

CAMTA1

KPNA4

HDAC8

GIT2

DAB2IP

AFF3

SIPA1L2

CNTN1

EEF1A2

NIN

SEZ6

GABRB2

DLGAP3

B3GAT1

RCAN1

DEAF1

CALM1

KCNMA1

POR

HNRNPL ACP1ATP5A1

CDH9

PLEKHA5

UCHL1

PALM

NCDN

HDAC7

MGAT3

IFT140

CHD8

ROBO1

SPTAN1

NPDC1

MTUS2

D630045J12RIK

MGLL

MMP17

EPB41L4B

TNK2

WWC1

MMD2

PRKAR1B

DAG1

DIP2C

B4GALNT4

CACNA2D3

DGKH

CCNJL

AGFG2
PPFIA3

SRRT

TULP3

OS9

MBD6

CNRIP1

PSD

ARHGEF3

RAB6B

SLC24A4

PTPN5

GSG1L

PIP5K1C

TRAK1

CDH2

PPFIA1

ACVR1

ABCA3

SUSD4

MAN1C1

PPP6R3

WT1

ANKRD28
UPP2

INPP5B

DOK6

RIMBP2

SYNE1

NRP1

DLGAP2

RTN1

FXR2

SYN3

SEC14L1

SMARCC2

AGTPBP1

NAA40

D5ERTD579E

WAC

CTNND2

NPHP4

EPHA6

ABCA2

HS6ST3

TRA2A

MLLT6

SPRED2

MDGA2

FAAH

RUNDC3A

ACAP2

NOS1AP

DYNC1H1

MMP16

RTN3

CYP7B1

GABBR1

CPNE7

PSAP

MEF2D

MTA1

NEURL1A

MAP4K3

SEMA5A

RAB40C

SLC25A23

MAPK4UBTF

ADD2

SPTB

PDE4D

MAP1B

BCL11B

ANKRD13A

PRPF4B
ASCC2

KCNQ2

MYB

PAK7

ZER1

E2F3

PLEKHA2

PTBP2

PACSIN1

GLS

2610507B11RIK

VPS8

CHRM1

KNDC1

ARRB1

RBM5

CTDSPL

SETBP1

NRG3

PDE4DIP

RASAL1

GRIA4

TTLL11
AP2A1

JPH3

PLEKHG5

APOBEC4

PPFIA2

SIL1

ARL15

FYN

DAGLA

ZFP236

ADARB2

ORAI2

IGSF8

TCF25

NDRG4

ANAPC5

SLC4A3

FBXL16

GFOD1

ARHGAP5

PDE4B

TCF12

EDIL3

CROCC

ZDHHC8

UNK

FAM49A

NKAIN2

TANC1CSTF3

KHDRBS2

KCNH7

KCNAB2

KLF13

PTK2B

CACNA2D1

BANP

CLIP1

SCN8A

NOVA2

PPP2R2C

RALGDS

GNAO1

CORO1C

NRXN3

DCTN1

B3GALT1

NSMCE2

SLC43A2

FSTL4

MAP3K12

SUGP2

GTDC1

MID1

MTOR

TNFRSF25

PRRT1

SEMA6D

UBASH3B

RAI1

CAMK2G

PDE2A

BRD3

CRIM1

FCHO1

PDE10A

DVL1

TMEM214

MSI2

NRXN1

DCTN2

MED27

LIMCH1

ANO3

ATXN2

C1QL3

EXT2

DTX3

ZDHHC1

UBR2

SON

EVI5L

MACROD2

RFX7

CACNA1A

SENP8

RAPGEFL1

RNF157

KLHL29

ATP5D

TRPS1

WIPI2

SHANK1

KCND3

CDH12

RERE

EEF2

ITPR1

MMD

IQGAP2

OSBPL3

NTNG1

NCALD
SLC12A5

SLC4A10

GRIA2

DGKD

YEATS2

XPNPEP1

GRIN1

CAMK2BBCL11A

JDP2

REV3L

RAP1GAP

MYRIP

PLXNA4

PPIP5K1

NPAS2

DLG2

DDX17CSMD3

NLGN2

GRIPAP1

IQGAP1

MAP2K5

NTNG2

LUC7L2

EPHB2

REEP1

FBXO34

DGKG

ELL

CADM1

SH3RF3

PKD1

AKAP8

ITPK1

ANKRD13B

FOXK1

PPP2R5C

PLXNA2

CACNA1H

CASC3

NAALADL2

RTN4

DMD

ZFP523

SCN1B

ACTL6B

FKBP2

TMEM63B

TGFBR3

CNNM1

ABLIM3

KCNH1

TEX2

TESC

KDM2B

GRIK3

HCN1

CORO7

PLCG1

NCS1

CELF4

LIMK2

RIMS1

IGF1R

AGRN

SMAD3

SHANK2

ETNK1

ZZEF1

PCDH17

PPARGC1B

GTF2I

SMARCA2

ATG16L1

RASGRF1UVRAG

CORO2B

PXDN

SLC6A6

KDM4B

ARHGEF1

SSBP3

UBAC2

ABR

AP2A2

CNTNAP2

CBX6

UBP1

CACNA1C

SRSF7

CTNNA3

PCDH11X

ADAM15

CDK9

INTS1

EML2

NRBP2

KRIT1

RYR1

SLC25A3

SLC8A1

PCDH9

NSUN2

TRRAP

CLEC16A

ARHGEF7

CAMK1D

PTPRN2

RAPH1

ANKRD13D

GTF3C2

TRHDE

USP2

GNAZ

SKI

SLC35F3

SIDT1

PHF6LRRC4C 
HDAC9 

MEF2A

GLYR1

CALN1
RBFOX3

LZTFL1

SRC

AP3D1

AAK1

PHF3

STX8

SENP5

UNC13A

BPTF

SYN1

PDE4A

STK32C

STMN4

DBN1

LINGO1

PXN

NFIX

MAP7D1

ATP11A

PDE1A

CNTN3

LRRC7

CACNB2

CCNL2

RPS6KA2

GABRB3

NOP56

PRMT8

PORCN

TOM1L2

TAOK3

B4GALT5

SCARB1

PURA

SYN2

ELAVL3

CACNG2

NEDD4L

KIF1A

HSP90AA1 FGFR2

FKBP8

SYT7

FBXW4

MAGED1

PCLO

KCNC2

TRAF3

CALM3

TIAM1

GAS7

TSPAN18

NEUROD6

RORA

PRDM11

RNF216

SSBP4

CRMP1

DOCK10

CRTAC1

AGAP1

PSD3

TRIO

PTPRN

MBP

PURG

LRFN5

SLIT1

MAP3K4

GPM6A

ICA1

BAZ2A

CNOT2

ULK4

SAFB

XKR6

UNC5A

AP3B1

FLNB

GABRB1
SPOCK2

SSBP2

RBM10

SCUBE1

PTK2

ELAVL2

SYCP2

PRRC2A

AATK

LRRC45

HIRA

USP7

SLIT2

SMPD4

TMCC1

NRP2

RBFOX2

ANKRD27

MAPK14 ATP13A1

ADCY2

UNC5C

INPP4ASH3BP5

EXOC4

CTCF

ARID1B

DDX50

ATP1A1

BSN

AGAP3

SLC24A3

SF3B2

PTPRS

FOXN3

MPHOSPH9

PLEKHM2

CNTN4

NOC2L

THSD4

RIT2

EHMT2

CHN1

ENTPD6

POU2F2

ADCY5

TRIM46

SEMA3E

PTPN3

GABRA5

CYTH1

KCTD1

GPC5

SHISA9

NUMBL

LUC7L3

PFKP

MAML3

DOT1L

FLNA

ATP1B1

NCOR2

TBC1D22A

DLGAP4

ANO6

CAMK2A

AGBL4

DIS3L2

CABP1

SNTB2

DDI2

RNF20

CSMD2

CEP78

THRA

USP20

ATP2C1

SHISA6

ACTN4

SIRPA

RREB1

CLMN

PTPRD SQSTM1

APBA1

RRP1

KCNQ3

KCNC1

SLC24A5

CAP2

DPP6

COL4A2

PPM1H

FGFR1

CRY2

RHOT2

RNF187

STXBP5L

ST3GAL3

FMNL1

DNAJC11

PTPRG

SIPA1L1

PTEN

LTBP4

MGAT5B

ATP2A2

ENAH

MPRIP

ZDHHC14

XKR4

MYO9B

RAPGEF1

EIF4A2

STK39

SMURF1

TTC7B

ATP5B

CDH11

AGPAT3

BICD1

RNF121

TTLL5

HOMER1

NCAM2

DSCAM

PTPRJ

PHACTR3
SRCIN1

DOCK9

RTN4RL1

FNDC3B

AJAP1

ZFYVE28

SLC35F1

PRKCZ

PRPF40B

KCNB1

MGAT4C

GRIK2

ABCC8

TMEM163

CELF2

BRWD1

PLEC

NRG1

NMNAT

EXOC6B

GRM7

DPM1

UBR5

NTRK2

RALYL

CDC42BPB

ATP2B3

SORCS3

HTT

SLC44A2

ICAM5
PIP5K1B

R1RPS6KA2OX

COX7C

PDZD2

PRRC2B

AHDC1

NAV2

BE2K
ELFN2

TMOD1

ANXA11

GRM5

1RASA3

RYR2

IQSEC3

PLXNA1

DROSHAPPP6R2

TBCD
GLYR1DN

GALNT9

SPSB1

RTN4R

ZMIZ2

TTBK1

EPB41L1

PRKG

IMMP1L

ARHGAP21

PABPN1

BAIAP2

PARP1

ETV1

ARPC2

TRIM9
H2AFY

ADAR

EPN2

ARNT2

B4GALQK

BRSK2

HTR2C

KCNIP2

CHD5

PCBP4

HEXDCSPTBN4

ZMIZ1

RNF214

EPHA3KCNIP4

CPLX2

CYFIP2

MICAL3

SE1SRCG

CACNA1G

25UNC5CMED

RASAL2

DCC

DNAH9

SBF

DGKDANKRD6

LRRN2

5031439G07RIK

DMXL2

PDE8B

ABL1

DDX46

A12ADOT1LHSP

RRAS2

ZCCHC14

FBXL20

HERC2

BAZ1B

RIMS2

CNKSR2

RAP1GAP2

RY2CLUAP1

KSR2

SLC22A17 CACNA1B

ATXN2L

GALNTL6

OPCML

TTC19

RUNX1T1

SCAP

EPHB1

FKBP5

KCND2

CASKIN1

CLSTN3

BMP1

IQSEC1

GTF3C2RILPL1

MEGF8

MMP16FAM120A

JAG2

DPP10

ANK3

EP400

CHD4

LRRC4B

FGF13

PRKAG1

CYFIP1

HK1

EEF2K

TMTC1

DOCK10MDGA

ILF3

ADORA1

EFTUD2

EIF4G3

IQSEC2

NETO1

LSAMP

DCY9ELAVL3A

MED13L

SMARCA4GALNT2
CREBBP

NBEA

RASSF8

MATK

GALNT1

GLIS3

CBFA2T3

SYT1

PRKAG2

ACIN1

DIAPH2

DENND2A

KRIT1
PDE7B

STAG1

STK25

TEAD1

ANKRD13B2010300C02RIK

CMIP

RNF1

RAB11FIP4

GRIN2A

ATP6V0A1

ADARB1

RAP1GAPZNRF1

AKT3

SCC3SYNE1A

ARSB

MAPRE3

CAMTA2

CABP1ST6GALNAC5

DYNC2H1

SLCO3A1

FUT8

LRP1B
UBE3A

GABRB2U

DTNB

ATP9A

PRDM15

MTMR12

TMEM59L

EIF4G1

ZFHX2

LRP8

MCPH1

TNRC18

GP2ADCY1

8KCNH3

EXOSC10

UPP2ABLIM1

STRA6

CAMTA1

KPNA4

HDAC8

GIT2

D2DAB2IP

AFF3

SIPA1L2

CNTN1

EEF1A2

NIN

SEZ6

DLGAP3

B3GAT1

RCAN1

DEAF1

CALM1

PRKCEKCNM

POR

ATP5A1 HNRNPL ACP1

CDH9

PLEKHA5

UCHL1

PALM

NCDN

DAC7DGKHH

T3NRBP2MGA

IFT140

CHD8

ROBO1

SPTAN1

NPDC1

MTUS2

D630045J12RIK

MGLL

MMP17

EPB41L4B

TNK2

MMD2

PRKAR1B

SEMA5ADAG1

DIP2C

B4GALNT4

CACNA2D3

CCNJL

AGF
PPFIA3

PDE4DSRRT

TULP3

OS9

MBD6

CNRIP1

PSD

ARHGEF3

RAB6B

SLC24A4

PTPN5

GSG1L

PIP5K1C

TRAK1

ANKRD13DCDH2

PPFIA1

ACVR1

ABCA3

SUSD4

MAN1C1

PPP6R3USP2

WT1

1AANKRD28

INPP5B

DOK6

RIMBP2

NRP1

DLGAP2

RTN1

FXR2

SYN3

SEC14L1

SMARCC2

AGTPBP1

NA

D5ERTD579E

MYRIPCTNND2

NPHP4

CLCN7EPHA6

ABCA2

HS6ST3

TRA2A

MLLT6

SPRE

MDGA2

FAAH

RUNDC3A

ACAP2

NOS1AP

NC1H1GRIPAP1DY

RTN3

CYP7B1

GABBR1

CPNE7

PSAP

MEF2D

MTA1

NEURL1A

MAP4K3

RAB40C

SLC25A23

MAPK4UBTF

A1ADD2

SPTB

MAP1B

BCL11B

ANKRD13A

PRPF4B

KCNQ2

MYB

PAK7

ZER1

E2F3

PLEKHA2

PTBP2

PACSIN1

GLS

A402610507B11RIK

VPS8

CHRM1

KNDC1

ARRB1

RBM5

65WACCTDSPL

SETBP1

NRG3

PDE4DIP

GRIA4

TTLL11
AP2A1

JPH3

PLEKHG5

APOBEC4

PPFIA2

SIL1

ARL15

FYN

DAGLA

ZFP236

ADARB2

ORAI2

IGSF8

TCF25

ANAPC5

SLC4A3

FBXL16

GFOD1

ARHGAP5

PDE4B

TCF12

EDIL3

CROCC

ZDHHC8

XN3FAM49A

NKAIN2

TANC1CSTF3

KCNH7

KCNAB2

KLF13

CACNA2D1

BANP

CLIP1

SCN8A

NOVA2

PPP2R2C

RALGDS

GNAO1

CORO1C

NR

DCTN1

PCDH15B3GALT1

NSMCE2

SLC43A2

FSTL4

MAP3K12

SU

GTDC1

MID1

MTOR

TNFRSF25

PRRT1

SEMA6D

UBASH3B

RAI1

CAMK2G

PDE2

BRD3

CRIM1

FCHO1

PDE10A

DVL1

TMEM214

DC3BMSI2

NRXN1

DCTN2

MED27

SYNPRLIMCH1

ANO3

ATXN2

C1QL3

EXT2

DTX3

ZDHHC1

UBR2

SON

EVI5L

MACROD2

EGR1RFX7

CACNA

SENP8

RAPGEFL1

RNF157

KLHL29

ATP5D

TRPS1

WIPI2

SHANK1

KCND3

CDH12

RERE

EEF2

ITPR1

MMD

RASAL1IQGAP2

OSBPL3

NTNG1

NCALD
LC12A5PRMT8S

SLC4A10

GRIA2

YEATS2

XPNPEP1

GRIN1

HIVEP2CAMK2BBCL11A

JDP2

REV3L

PLXNA4

PPIP5K1

NPAS2

DLG2

DDX17CSMD3

NLGN2

IQGAP1

MAP2K5

NTNG2

LUC7L2

EPHB2

REEP1

2FBXO34

DGKG

ELL

CADM1

PKD1

AKAP8

AITPK1

FOXK1

PLXNA2

CACNA1H

CASC3

UNC5ANAALAD

RTN4

DMD

HNRNPH3ZFP523

SCN1B

FKBP2

TBC1D24TMEM63B

TGFBR3

CNNM1

ABLIM3

KCNH1

TEX2

TESC

KDM2B

GRIK3

HCN1

CORO7

PLCG1

NCS1 LIMK2

RIMS1

MYO9BIGF1R

AGRN

SMAD3

SHANK2

ETNK1

ZZEF1

PCDH17

PPARGC1B

GTF2I

SMARCA2

ATG16L1

RASGRF1UVRAG

CORO2B

PTK2BPXDN

SLC6A6

KDM4B

ARHGEF1

SSBP3

UBAC2

ABR

AP2A2

CNTNAP2

CBX6

UBP1

CACNA1C

SRSF7

CTNNA3

RC7PCDH11X

15SLC35F3ADAM

CDK9

INTS1

EML2

RYR1

SLC25A3

SLC8A1

PCDH9

NSUN2

TRRAP

CLEC16A

ARHGEF7

CAMK1D

PTPRN2

RAPH1

TRHDE

GNAZ

SKI

SIDT1

PHF6LRRC4C 
HDAC9

MEF2A
 

CALN1
RBFOX3

LZTFL1

AP3D1

AAK1

PHF3

STX8

SENP5

UNC13A

BPTF

SYN1

ELAVL2PDE4A

STK32C

STMN4

DBN1

CZLINGO1

PXN

NFIX

MAP7D1

ATP11A

PDE1A

7KHDRBS2CNTN3

LR

1CACNB2

CCNL2

GABRB3

NOP56

PORCN

TOM1L2

TAOK3

B4GALT5

SCARB1

PURA

SYN2

NDRG4CACNG2

NEDD4L

KIF1A

FGFR2

WWC1FKBP FBXW4

MAGED1

PCLO

KCNC2

TRAF3

G2CALM3

TIAM1

GAS7

L2TSPAN18

NEUROD6

RORA

PRDM11

RNF216

SSBP4

CRMP1

CRTAC1

AGAP1

TRIO

PTPRN

MBP

PURG

LRFN5

SLIT1

MAP3K4

GPM6A

ICA1

BAZ2A

CNOT2

ULK4

SAFB

XKR6

AP3B1

FLNB

GABRB1
SPOCK2

SSBP2

RBM10

SCUBE1

PTK2

SYCP2

PRRC2A

AATK

LRRC45

HIRA

USP7

SLIT2

SMPD4

TMCC1

RBFOX2

ENTPD6ANK

MAPK14 ATP13A1

ADCY2

INPP4ASH3BP5

EXOC4

CTCF

ARID1B

DDX50

ATP1A1

BSN

AGAP3

SLC24A3

SF3B2

PTPRS

FOXN3

D5HOSPH9MT3APGBMP

PLEKHM2

CNTN4

SYT7NOC2L

THSD4

RIT2

EHMT2

CHN1

POU2F2

ADCY5

TRIM46

SEMA3E

PTPN3

GABRA5

CYTH1

SH3RF3KCTD1

GPC5

SHISA9

NUMBL

LUC7L3

PFKP

MAML3

FLNA

ATP1B1

NCOR2

TBC1D22A

MGAT4CANO6

AMK2AUNKC

AGBL4

DIS3L2

SNTB2

DDI2

RNF20

CSMD2

CEP78

THRA

SP20PTENU

ATP2C1

SHISA6

ACTN4

SIRPA

RREB1

CLMN

PTPRD
PSD3HSP90AA1

SQSTM1

APBA1

RRP1

Q3CELF4KCN

KCNC1

RD27SLC24A5

DPP6

COL4A2

PPM1H

FGFR1

CAP2C

RHOT2

RNF18

STXBP5L

ST3GAL3

FMNL1

1DNAJC11

PTPRG

ASCC2SIPA1L1

LTBP4

MGAT5B

ATP2A2

ENAH

MPRIP

ZDHHC14

XKR4

RAPGEF1

EIF4A2

NRP2
STK39

SMURF1

TTC7B

ACTL6BATP5B

CDH11

AGPAT3

BICD1

RNF121

TTLL5

HOMER1

NCAM2

DSCAM

PTPRJ

T1PHACTR3
SRCIN1

DOCK9

RTN4RL1

PPP2R5CFN

REPS2AJAP1

YVE28DLGAP4ZF

SLC35F1

PRK

PRPF40B

KCNB1

GRIK2

ABCC8

TMEM163

CELF2

BRWD1

PLEC

NRG1

Supplmentary Figure S5
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Supplementary Figure S6

IN: APP_EX vs. APP_RT

IN: APP_RT vs. WT_RT
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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

OPC: APP_EX vs. APP_RT

OPC: APP_RT vs. WT_RT
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Supplementary Fig S9

AST: APP_EX vs. APP_RT 

AST: APP_RT vs. WT_RT 
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Supplementary Fig S10

MG: APP_EX vs. APP_RT

MG: APP_RT vs. WT_RT



Supplementary Figure S11


