Supplementary Table 1

cluster p_val avg_log2FC percentage_nuclei_EPO percentage_nuclei_PL p_val_adj




















































Supplementary Table 2

cluster geneSet

description

link size overlap

enrichmentRatio

overlapld

userld

OPC GO0:0099177

regulation of trans-synaptic signaling

http://amigo.geneontology.org/a

482
migo/term/G0:0099177

11441;11938;11941;12286;12287;122
89;12296;12298;12552;12877;14677;
14799;14810;14811;14812;15893;172
60;18183;19055;20614;20910;20979;
22249;22628;26413;29873;54195;565
08;56839;64085;65945;72555;76089;
78808;108071;111173;210274;21416
2;217692;244310;246317;319613;320
127;327814;380702

Atp2a2;Cacnb4;Rapgef2;Atp
2b2;Lgi1;Cdh11;Grm5;Mapkl
;Syt1;Grial;Kmt2a;Stxbp5;Ica
1;Shank2;Ppp3ca;Netol;Ppfi
a2;Dgki;Chrna7;Nrg3;Grin2a;
Dlgap2;Cacnala;Clstn2;Shisa
9;Gucylb1;Stxbpl;Cacnalb;
Cpeb1;Cspg5;Grin2b;Shisab;
Unc13b;Grin1;Cacnb2;Clstnl
;Ywhag;Cacnald;Sipall1;Syb
u;Gnail;Rapgefd;Mef2c;Ercl;
Snap25

OPC GO0:0050808

synapse organization

http://amigo.geneontology.org/a

429
migo/term/G0:0050808

11418;11441;11941;12286;12296;122
98;12540;13839;14810;14812;17260;
19744;20411;20616;22215;22249;565
08;64085;65945;76965;108071;11117
3;210274;217692;226016;234214;234
267;236915;238205;238988;241514;2
42384;319504;319613;327814;33360
5;380702;382253;399558;433485,545
156

Sorbs2;Nrcam;Asic2;Cacnb4;
Erc2;Atp2b2;Grm5;Gpm6a;Lr
fn5;FIrt2;Frmpd4;Arhgef9;Ub
e3a;Shank2;Cdkl5;Ppfia2;Chr
na7;Cacnala;Abhd17b;Sorbs
1;ClIstn2;Kalrn;Epha5;Zfp804
a;Snap91;Syndigl;Grin2b;Shi
sab;Unc13b;Rheb;Grin1;Cacn
b2;Clstn1;Cdc42;Slitrk1;Sipal
11;Sybu;Rapgefd;Mef2c;Ercl;
Lingo2

OPC GO0:0042391

regulation of membrane potential

http://amigo.geneontology.org/a

425
migo/term/G0:0042391

11418;11441;11938;12286;12289;122
93;12296;12298;14400;14401;14402;
14407;14799;14810;14811;14812;165
31;17260;19055;20191;20238;20265;
20269;20273;20541;22067;22249;528
82;53623;56508;108071;170738;2102
74;214162;238161;246317;268345;31
9504;320127

Atp2a2;Rgs7bp;Nrcam;Asic2;
Cacnb4;Gabrb1;Gabrb2;Scn1
a;Grm5;Atxn1;Gabrg3;Grial;
Gabrb3;Kmt2a;Kcnmal;Shan
k2;Ppp3ca;Kecnh7;Cacna2dl;
Kcnc2;Neto1;Dgki;Chrna7;Gri
n2a;Cacnala;Akap6;Trpc5;Gr
in2b;Unc13b;Grin1;Cacnb2;S
cn8a;Gria3;Cacnald;Ryr2;Ra
pgefd;Mef2c;Scn3a;SIc8al

OPC  GO0:0050803

regulation of synapse structure or
activity

http://amigo.geneontology.org/a

264
migo/term/G0:0050803

11418;11441;12540;14810;14812;172

60;19744;20411;20616;22215;56508;

64085;65945;76965;210274;217692;2

26016;234214;234267;236915;23820

5;241514;242384;319504;319613;333

605;380702;382253;399558;433485;5
45156

Sorbs2;Nrcam;Asic2;Gpm6a;
Lrfn5;Firt2;Frmpd4;Arhgef9;
Ube3a;Shank2;CdkI5;Chrna7;
Abhd17b;Sorbs1;Clstn2;Kalrn
;Zfp804a;Snap91;Syndigl;Gri
n2b;Shisa6;Rheb;Grin1;Clstn
1,Cdc42;Slitrk1;Sipalll;Sybu;
Rapgef4;Mef2c;Lingo2



OPC

G0:0099504

synaptic vesicle cycle

http://amigo.geneontology.org/a
migo/term/G0:0099504

221

24

4,226472068

5,67849488

5,794E-12

9,4E-10

Atp2a2;Cacnb4;Erc2;Cadps;S

11441;11938;12286;12287;12289;122 yt1;Stxbp5;Ppfia2;Dnajc5;Dg

96;12298;13002;20614;20616;20910;
20965;20979;22249;27062;29873;565
08;78808;94090;111173;238988;3201

27,327814;433485

ki;Chrna7;Cacnala;Stxbp1;Ca

cnalb;Snap91;Cspg5;Syndigl

;Unc13b;Cacnb2;Cacnald;Sy

n2;Rapgefd;Trim9;Ercl;Snap
25

OPC

G0:0099003

vesicle-mediated transport in synapse

http://amigo.geneontology.org/a
migo/term/G0:0099003

242

24

4,628082536

5,185732927

4,023E-11

5,4E-09

11441;11938;12286;12287;12289;122
96;12298;16574;20614;20616;20910;
20979;22249;26414;27062;29873;659
45;74053;78808;94090;111173;23898

8;320127;327814

Atp2a2;Mapk10;Cacnb4;Erc2
;Cadps;Grip1;Syt1;Stxbp5;Pp
fia2;Kif5c;Dgki;Chrna7;Cacna
1a;Stxbp1;Cacnalb;Snap91;C
spg5;Uncl3b;Cacnb2;Clstnl;
Cacnald;Trim9;Ercl;Snap25

OPC

G0:0051648

vesicle localization

http://amigo.geneontology.org/a
migo/term/G0:0051648

272

25

5,201811777

4,806017802

8,094E-11

9,4E-09

11441;11938;12286;12287;12289;122
96;12298;13426;16574;20614;20616;
20910;20965;20979;22249;27062;298
73,78808;94090;111173;238988;3196

13;320127;327814;433485

Atp2a2;Cacnb4;Erc2;Cadps;S

yt1;Stxbp5;Ppfia2;KifSc;Dgki;

Chrna7;Cacnala;Stxbp1;Cacn

alb;Snap91;Cspg5;Syndigl;U

ncl3b;Cacnb2;Cacnald;Syn2

;Sybu;Trim9;Erc1;Dynclil;Sn
ap25

OPC

G0:0006836

neurotransmitter transport

http://amigo.geneontology.org/a
migo/term/G0:0006836

289

25

5,526925013

4,523310872

2,957E-10

2,7E-08

11441;11938;12286;12287;12289;122
96;12298;15893;17260;19276;20614;
20616;20910;20965;20979;22249;270
62;29873;74136;78808;94090;111173

;238988;320127;327814

Atp2a2;Cacnb4;Erc2;Cadps;S

yt1;Stxbp5;lcal;Ptprn2;Ppfia

2;Dgki;Chrna7;Cacnala;Stxb

p1;Sec14l1;Cacnalb;Snap9l;

Cspg5;Uncl3b;Cacnb2;Cacna

1d;Syn2;Mef2c;Trim9;Ercl;S
nap25

OPC

G0:0001505

regulation of neurotransmitter levels

http://amigo.geneontology.org/a
migo/term/G0:0001505

361

28

6,903875189

4,05569325

3,04E-10

2,7E-08

11441;11938;11941;12286;12287;122
89;12296;12298;12660;14811;15893;
16423;17260;19276;20614;20616;209
10;20965;20979;22249;27062;29873;
78808;94090;111173;238988;320127;

327814

Atp2a2;Cacnb4;Erc2;Cadps;A
tp2b2;Cd47;Syt1;Stxbp5;lcal
;Ptprn2;Ppfia2;Dgki;Chrna7;
Grin2a;Cacnala;Stxbp1;Cacn
alb;Snap91;Cspg5;Chka;Unc
13b;Cacnb2;Cacnald;Syn2;M
ef2¢;Trim9;Erc1;Snap25

OPC

G0:0016358

dendrite development

http://amigo.geneontology.org/a
migo/term/G0:0016358

262

23

5,010568697

4,590297308

1,182E-09

9,6E-08

11441;12286;12540;13131;13839;148
10;17260;19055;20393;22067;22215;
26419;56508;74053;76089;93686;942
53;210274;217692;239985;277360;38

2253;545156

Rbfox2;Rapgef2;Gripl;Ube3a
;Shank2;Ppp3ca;Cdki5;Chrna
7;Cacnala;Dab1;Kalrn;Epha5
;Prex1;Trpc5;Sgk1;Mapk8;Ari
d1b;Grin1;Hecwl;Cdc42;Sipa
111;Rapgefd;Mef2c

OPC

G0:0034765

regulation of ion transmembrane
transport

http://amigo.geneontology.org/a
migo/term/G0:0034765

439

30

8,395571213

3,573312552

1,431E-09

1,1E-07

11418;12286;12287;12289;12293;122
94;12296;12298;16497;16531;17260;
20191;20265;20269;20273;20541;220
63;56461;65973,;72555;80334;94253;
108071;170738;210274;226922;2381

61;246317;268345;380702

Asic2;Cacnb4;Scnla;Grm5;Kc
nip3;Cacna2d3;Kcnmal;Shan
k2;Kcnh7;Cacna2d1;Kcnc2;N
etol;Cacnala;Akap6;Shisa9;
Cacnalb;Kcnab1;Shisa6;Kcng
5;Kcnip4;Hecw1;Cacnb2;Scn
8a;Cacnald;Ryr2;Asph;Mef2
¢;Trpcl;Scn3a;Slc8al



OPC

G0:1990778

protein localization to cell periphery

http://amigo.geneontology.org/a
migo/term/G0:1990778

324

25

6,196275793

4,034681611

3,197E-09

2,2E-07

Mapk10;Rapgef2;Lgil;Gripl;
12296;14677;14810;14811;20411;206 Kcnip3;Lrrc7;Tspan5;Clipl;Ne
14;20910;26414,;56224,56374,;56430; ctin3;Rab31;Grin2a;Sorbs1;K
56461;56508;56839;58998;65945;672 alrn;Stxbp1;C2cd5;Tmem59;
95,74053;74741,76089;80334;106572 Gprl58;Kcnip4;Grinl;Cacnb2

;241263;242274;545156 ;Clstn1;Gnail;Rapgef4;Snap2
5;Rab3c

OPC

G0:0035418

protein localization to synapse

http://amigo.geneontology.org/a
migo/term/G0:0035418

82

13

1,568193256

8,289794608

4,705E-09

2,9e-07

Asic2;Mapk10;Lgil;Grip1;Lrrc

7;Kif5c;Grin2a;Abhd17b;Kalr

n;Grin1;Clstn1;Rapgef4;Snap
25

11418;14810;14811;16574;20614;264
14;56508;56839;65945;74053;226016
;242274;545156

OPC

G0:0035637

multicellular organismal signaling

http://amigo.geneontology.org/a
migo/term/G0:0035637

134

16

2,562657272

6,243519246

5,52E-09

3,2E-07

Nrcam;Cacnb4;Scnla;Grial;K
11441;12286;12289;12293;12296;122 cnmal;Cacna2dl;Chrna7;Cac
98;14799;16531;20191;20265;20269; nala;Cacnb2;Scn8a;Cacnald

20273;20541;56508;80297;319504 ;Ryr2;Rapgef4;Sptbn4;Scn3a;
Slc8al

OPC

G0:0023061

signal release

http://amigo.geneontology.org/a
migo/term/G0:0023061

492

30

9,409159537

3,188382542

1,992E-08

1,1E-06

Atp2a2;Cacnb4;Erc2;Cadps;V
11441;11938;12286;12287;12289;122 snl1;Syt1;Stxbp5;lcal;Ptprn2
96;12298;13839;15893;17260;19055; ;Ppp3ca;Ppfia2;Dgki;Chrna7;
19276;20614;20616;20910;20965;209 Cacnala;Kalrn;Stxbp1;Cacna
79;22249;26950;27062;29873;56508; 1b;Epha5;Snap91;Cspg5;Unc
78808;94090;111173;238988;319613; 13b;Cacnb2;Cacnald;Syn2;Sy

320127;327814;545156 bu;Rapgef4;Mef2c;Trim9;Erc
1,Snap25

OPC

G0:0051668

localization within membrane

http://amigo.geneontology.org/a
migo/term/G0:0051668

171

17

3,270256668

5,198368729

2,982E-08

1,5E-06

Sorbs2;Mapk10;Lgil;Gripl;Lr

rc7;Arhgef9;Clip1;Netol;Kif5

c;Cacnala;Sorbsi;Kalrn;Grin

2b;Shisa6;Clstn1;Rapgef4;Sn
ap25

12286;14812;16574;20411;20614;264

14;56430;56508;56839;65945;74053;

234214;236915;242274;246317;3807
02;545156

OPC

G0:0006887

exocytosis

http://amigo.geneontology.org/a
migo/term/G0:0006887

357

24

6,827377957

3,515258735

9,434E-08

4,5E-06

Atp2a2;Cacnb4;Erc2;Cadps;V
snl1;Syt1;Stxbp5;Ppfia2;Rab3
1;Dgki;Chrna7;Cacnala;Stxb
p1;Cacnalb;Cspg5;Uncl3b;C
acnb2;Cacnald;Syt16;Rapgef
4;Trim9;Erc1;Snap25;Rab3c

11441;11938;12286;12287;12289;122
96;12298;20614;20910;20979;22249;
26950;27062;29873;56508;67295,788
08;94090;106572;111173;238266;238
988;320127;327814

OPC

G0:0007215

glutamate receptor signaling pathway

http://amigo.geneontology.org/a
migo/term/G0:0007215

91

12

1,740312028

6,895315211

1,541E-07

7E-06

14799;14810;14811;14812;17260;536 Grm5;Grial;Shank2;Netol1;G
23;72555;108071;210274;246317;380 rin2a;Shisa9;Kalrn;Grin2b;Shi
702;545156 sab6;Grin1;Gria3;Mef2c

OPC

G0:0032409

regulation of transporter activity

http://amigo.geneontology.org/a
migo/term/G0:0032409

247

19

4,723704076

4,022267206

2,796E-07

1,2E-05

Asic2;Cacnb4;Grm5;Kmt2a;S
hank2;Cacna2d1;Kcnc2;Neto
1;Cacnala;Akap6;Shisa9;Kcn
ab1;Shisa6;Hecw1;Cacnb2;C
acnald;Ryr2;Asph;Mef2c

11418;12286;12289;12293;12296;122

98;16497;17260;20191;65973;72555;

94253;108071;210274;214162;23816
1;246317;268345;380702



OPC

G0:0050890

cognition

http://amigo.geneontology.org/a
migo/term/G0:0050890

309

21

5,909411173

3,553653551

5,178E-07

2,1E-05

11441;14799;14810;14811;14812;164

97;17260;20238;20393;20614;56710;

66797;80286;108071;109205;210274;

214162;224938;246317;320127;5451
56

Cntnap2;Brinp1;Grm5;Atxnl;
Grial;Kmt2a;Shank2;Netol;
Dgki;Chrna7;Grin2a;Kalrn;Kc
nab1;Sobp;Grin2b;Tusc3;Sgk
1;Grin1;Pja2;Mef2c;Snap25

OPC

G0:0007214

gamma-aminobutyric acid signaling
pathway

http://amigo.geneontology.org/a
migo/term/G0:0007214

27

0,516356316

13,55653021

5,535E-07

2,1E-05

12286;12298;14400;14401;14402;144
07;242425

Cacnb4;Gabrb1;Gabrb2;Gabr
g3;Gabbr2;Gabrb3;Cacnala

OPC

G0:0007626

locomotory behavior

http://amigo.geneontology.org/a
migo/term/G0:0007626

235

18

4,49421238

4,005151176

6,176E-07

2,3E-05

11941;12286;12287;12298;13131;148

10;14811;16531;20238;20265;20273;

20614;26414;80297;94229;108071;10
9205;545156

Mapk10;Cacnb4;Atp2b2;Scn
1a;Grm5;Atxn1;Kcnmal;Grin
2a;Cacnala;Slc4al0;Dab1;Kal
rn;Cacnalb;Sobp;Grin1;Scn8
a;Snap25;Sptbn4

OPC

G0:0030534

adult behavior

http://amigo.geneontology.org/a
migo/term/G0:0030534

167

15

3,193759436

4,696659313

7,386E-07

2,6E-05

11441;12286;12298;13131;14810;165
31;20238;20265;20273;66797;76965;
80297;210274;217843;545156

Cacnb4;Unc79;Cntnap2;Scnl

a;Atxn1;Kcnmal;Shank2;Chr

na7;Cacnala;Dab1;Kalrn;Gri
n1;Scn8a;Slitrk1;Sptbn4

OPC

G0:0106027

neuron projection organization

http://amigo.geneontology.org/a
migo/term/G0:0106027

93

11

1,778560644

6,184776457

1,551E-06

5,2E-05

11441;12540;13839;14810;14812;222
15;210274;217692;226016;241514;54
5156

Ube3a;Shank2;Chrna7;Abhd
17b;Kalrn;Epha5;Zfp804a;Gri
n2b;Grin1;Cdc42;Sipalll

OPC

G0:0072511

divalent inorganic cation transport

http://amigo.geneontology.org/a
migo/term/G0:0072511

450

25

8,605938601

2,90497076

1,802E-06

5,9E-05

11441;11938;11941;12286;12287;122
89;12293;12294;12296;12298;14810;
14811;14812;19055;20191;20192;205
41;22063;22067;65973;67887,80286;
234267;235574;238161

Atp2a2;Cacnb4;Atp2b2;Gpm
6a;Cacna2d3;Ppp3ca;Cacna2
d1;Chrna7;Grin2a;Cacnala;R
yr3;Akap6;Cacnalb;Saraf;Trp
¢5;Grin2b;Tusc3;Grin1;Cacnb
2;Cacnald;Ryr2;Asph;Trpcl;
Atp2c1;Slc8al

OPC

G0:0055074

calcium ion homeostasis

http://amigo.geneontology.org/a
migo/term/G0:0055074

482

26

9,217916457

2,820594016

1,917E-06

6E-05

11441;11938;11941;12286;12287;122
89;12293;12296;12298;14799;14810;
14811;14812;20191;20192;20541;220
63;22067;65945;65973;66168;67163;
108071;111173;235574;238161

Atp2a2;Cacnb4;Atp2b2;Grm
5;Grial;Cacna2d1;Grina;Chrn
a7;Grin2a;Cacnala;Ryr3;Aka
p6;Cacnalb;Trpc5;Grin2b;Gri
n1;Cacnb2;Ccdc47;Clstnl;Ca
cnald;Ryr2;Asph;Ercl;Trpcl;
Atp2c1;Slc8al

OPC

G0:0061564

axon development

http://amigo.geneontology.org/a
migo/term/G0:0061564

458

25

8,758933065

2,854228913

2,472E-06

7,4E-05

12286;12552;13131;13839;14042;148
10;16574;18080;18823,;18845;20616;
20910;22067;50769;56839;76965,788
08;80297;217692;231876;243743;319
504;382253;399558;545156

Nrcam;Ext1;Lgil;Cdh11;FIrt2;
Stxbp5;CdkI5;Kif5¢;Cacnala;
Dab1;Kalrn;Stxbp1;Epha5;Sn
ap91;Trpc5;Grinl;Plxna2;Plx
na4;Plp1;Slitrk1;Sipalll;Atp8
a2;Sptbn4;Nin;Lmtk2

OPC

G0:0010959

regulation of metal ion transport

http://amigo.geneontology.org/a
migo/term/G0:0010959

391

22

7,477604429

2,942118724

6,295E-06

0,00018

11941;12286;12287;12289;12293;122

96;12298;14810;16497;20191;20393;

20541;22063;56461,65973;67887,802

97,80334;94253;238161;246317;2683
45

Cacnb4;Atp2b2;Kcnip3;Cacn
a2d1;Kcnc2;Netol;Cacnala;
Akap6;Cacnalb;Kcnabl;Saraf
;Sgk1;Kenip4;Grinl;Hecwl;C
acnb2;Cacnald;Ryr2;Asph;Tr
pcl;Sptbn4;Sic8al



OPC

G0:0051656

establishment of organelle localization

http://amigo.geneontology.org/a
migo/term/G0:0051656

456

24

8,720684449

2,752077562

7,363E-06

0,00021

11441;11938;12286;12287;12289;122
96;12298;12540;13426;16574;20614;
20616;20910;20979;22249;27062;298
73,78808;94090;111173;238988;3196
13;320127;327814

Atp2a2;Cacnb4;Erc2;Cadps;S
yt1;Stxbp5;Ppfia2;KifSc;Dgki;
Chrna7;Cacnala;Stxbp1;Cacn
alb;Snap91;Cspg5;Uncl3b;C
acnb2;Cdc42;Cacnald;Sybu;
Trim9;Erc1;Dynclil;Snap25

OPC

G0:0072503

cellular divalent inorganic cation
homeostasis

http://amigo.geneontology.org/a
migo/term/G0:0072503

491

25

9,390035229

2,662396827

8,381E-06

0,00023

11441;11938;11941;12286;12287;122
89;12293;12296;12298;14799;14810;
14811;14812;20191;20192;20541;220
63;22067;65945;65973;66168;108071
;111173;235574;238161

Atp2a2;Cacnb4;Atp2b2;Grm

5;Grial;Cacna2d1;Grina;Chrn

a7,Grin2a;Cacnala;Ryr3;Aka

p6;Cacnalb;Trpc5;Grin2b;Gri

n1;Cacnb2;Clstn1;Cacnald;R

yr2;Asph;Erc1;Trpcl;Atp2cl;
Slc8al

OPC

G0:0035249

synaptic transmission, glutamatergic

http://amigo.geneontology.org/a
migo/term/G0:0035249

95

10

1,81680926

5,504155125

1,338E-05

0,00035

12286;12298;14810;17260;20910;209
79;22249;108071;210274;320127

Cacnb4;Grm5;Syt1;Shank2;D
gki;Cacnala;Stxbp1;Unc13b;
Grinl;Mef2c

OPC

G0:0035690

cellular response to drug

http://amigo.geneontology.org/a
migo/term/G0:0035690

361

20

6,903875189

2,89692375

2,1E-05

0,00053

11418;11441;11991;13010;13839;146

77;17260;19055;20191;20192;20411;

20541;22027;26413;26419;54195;214
162;234214;268345;320472

Sorbs2;Asic2;Mapk1;Kmt2a;P
pp3ca;Kenc2;Chrna7;Sorbsl;
Ryr3;Cst3;Gucylbl;Epha5;Hs
p90b1;Mapk8;Ppm1le;Ryr2;H
nrnpd;Gnail;Mef2c;SIc8al

OPC

G0:0015672

monovalent inorganic cation transport

http://amigo.geneontology.org/a
migo/term/G0:0015672

488

24

9,332662305

2,57161346

2,26E-05

0,00056

11418;11938;11975;12289;12867;164
97;16531;20265;20269;20273;20393;
20541;20614;56461,80297;80334;942
29;94253;170738;226922;235574;238
161;246317;268345

Atp2a2;Asic2;Scnla;Kenip3;K

cnmal;Kcnh7;Kenc2;Neto1;A

tp6v0al;Slc4al0;Akap6;Kcna

b1;Kcnqg5;Sgkl;Kcnipd;Hecw

1,Scn8a;Cacnald;Cox7c;Atp2

c1;Snap25;Sptbn4;Scn3a;SIc8
al

OPC

G0:0050954

sensory perception of mechanical
stimulus

http://amigo.geneontology.org/a
migo/term/G0:0050954

176

13

3,365878208

3,86229067

3,389E-05

0,00081

11418;11941;12289;14401;14402;148
11;14812;16531;17196;20265;20273;
80297;109205

Asic2;Atp2b2;Gabrb2;Scn1a;

Gabrb3;Kcnmal;Mbp;Grin2a

;Sobp;Grin2b;Scn8a;Cacnald
;Sptbn4

OPC

G0:0019932

second-messenger-mediated signaling

http://amigo.geneontology.org/a
migo/term/G0:0019932

408

21

7,802717665

2,691369969

3,873E-05

0,0009

11938;12289;13839;14677;14702;148
10;14811;14812;19055;20191;20541;

23984;54195;56508;65973;76089;108
071;207565;238161,;268345;333050

Atp2a2;Rapgef2;Grm5;Pdel0

a;Ppp3ca;Kenc2;Grin2a;Akap

6;Gucylbl;Epha5;Grin2b;Ca

mkk2;Grin1;Ksr2;Cacnald;Gn

g2;Ryr2;Gnail;Rapgefs;Asph;
Slc8al

OPC

G0:0097366

response to bronchodilator

http://amigo.geneontology.org/a
migo/term/G0:0097366

51

0,975339708

7,176986584

4,877E-05

0,0011

11991;14810;14811;19055;26419;541
95,268345

Ppp3ca;Kenc2;Grin2a;Gucyl
b1;Mapk8;Grin1;Hnrnpd

OPC

G0:0045666

positive regulation of neuron
differentiation

http://amigo.geneontology.org/a
migo/term/G0:0045666

420

21

8,032209361

2,614473684

5,886E-05

0,00127

12877;13131;17260;18080;18845;203

93;20616;20979;22067;50769;56710;

74053;76089;76965;210274;240843;2

41514;242274;243743;382253;54515
6

Rapgef2;Brinp1;Gripl;Sytl;Lr
rc7;Shank2;Cdkl5;Dab1;Kalrn
;Cpeb1;Zfp804a;Snap91;Trpc
5,Sgk1;PIxna2;Plxna4;Slitrk1;
Mef2c;Atp8a2;Nin;Brinp2



regulation of postsynaptic membrane

http://amigo.geneontology.org/a

20614;26414;56508;56839;65945;740

Mapk10;Lgil;Grip1;Lrrc7;Kalr

OPC  G0:0099072 91 9  1,740312028 5171486408  5963E-05 0,00127 ;Shisa6;Clstn1;Rapgef4;S
neurotransmitter receptor levels migo/term/G0:0099072 53;242274;380702;545156 ni>hisa 5:25 apgetd;ona
Rbfox2;Atp2b2;Scnla;Kcnma
http://amigo.geneontology.org/a 11941;12286;14810;14811;14812;165 o ’ N X
OPC  G0:0050905 | 126 10  2,409662808  4,149958229  0,0001519 0,00316 1;Grin2a;Cacnala;Grin2b;G
neuromuscuiar process migo/term/G0:0050905 31;20265;20273;50769;93686 rinca;tacnala;brinsbior
n1;Scn8a;Atp8a2
Sorbs2;Gabrb1;Gabrb2;Map
L http://amigo.geneontology.org/a 11441;11991;14400;14401;14402;148 ’ ! !
OPC  GO:0060359 t 128 10  2,447911424 4085115132  0,000173 0,00351 k1;Gabrb3;Ube3a;Chrna7;s
response to ammonium ion migo/term/G0:0060359 10,20411;22215;26413;234214 abrbs;Lbesa;thrmars;>o
rbs1;Grin1;Hnrnpd
12286;12540;13131;14810;18080;188 Ragf:fczdilgpclaizzll:k[’):ii
http://amigo.geneontology.org/a 45;19055;20393;20616,20979;22003; pa‘Trn'S,na 91,'Prex1'Tr, cS'T‘
OPC  G0:0022604 regulation of cell morphogenesis P /fer'gm /60_002223’4 %401 22 9390035229  2,342909208 00001931 00038 22067,2221574053;76089;76965:042 ' FT I Y O P
g ‘ 53,217692;243743;277360;382253;54 -8« BN HRECWL T
2;PIxna4;Cdc42;Slitrk1;Sipall
5156 A
1;Nin
11418;11941;12289;12293;12296;122 "SIc5CacnbaAtp2b2;Cacna2
http: igo. tology. ! ’ ! ! ! d1;Kcnc2;Akap6;Stxbp1;Gri
OPC GO:0043270 positive regulation of ion transport p://amigo.geneontology.org/a g0 o ¢ 99043785 280748852  0,0002031 0,0038 98:14810;14812;20191;20393;20010; °LKCNC2AKap6;Stxbp1;Grin
migo/term/G0:0043270 92063:50769:65073:238161:268345 2b;Sgk1;Grin1;Cacnb2;Cacna
! ! ! ! 1d;Ryr2;Asph;Atp8a2;Trpcl
_ 11441;14810;14811,22249;23966,565 Shank2;Netol;Chrna7;Grin2a
X . http://amigo.geneontology.org/a i i
OPC GO:0031644 regulation of neurological system process migo/term/GO:0031644 156 11 2,983392048 3,687078273 0,0002051 0,0038 08;72555;210274;244310;246317;380 ;Dlgap2;Shisa9;Shisa6;Unc13
g ‘ 702 b;Grin1;Tenm4;Rapgef4
12540;12877;14810;18080;18845:203 F:fc’;g:;ifkpzmczakgrgr:yél:
OPC  GO:0031346 positive regulation of cell projection  http://amigo.geneontology.org/a 426 20 8146955209 2 454904368 00002059  0.0038 93;20616;20979;22067;50769;74053; bl'Z,f 804a"Sna 9;l'Tr 652
: organization migo/term/G0:0031346 g ’ ’ ’ 76089;76965,210274;234267,241514; 1jGr‘|,)n Lo Z?PIX;’ az . O’Ici
242274;243743;382253;545156 sarin srixnas;
2;Slitrk1;Atp8a2;Nin
Atp2a2;Cacnb4;Mapk1;Sytl;
11441;11938;12287;12289;12296:122 Stxbp5;Ppfia2;Dgki;Chrna7;st
http://amigo. tology. 98;12540;20910;20979;22249;23963; xbp1;Cacnalb;C2cd5;CspgS;
OPC GO:0032386  regulation of intracellular transport p://amigo.geneontology.org/a /) 55 g 491105753 2355381697  0,0003529 0,00637 -0 12>40;20910,20979;22249;23963; xbpl;Cacnalb;C2cd5;Cspg5;
migo/term/G0:0032386 26413;29873;65973:74741;78808;111 Tardbp;Unc13b;Cacnb2;Ten
173;230908;320127;327814  m1;Cdc42;Cacnald;Asph;Erc
1
Asic2;Cacnb4;Atp2b2;Scnla;
. o http://amigo.geneontology.org/a 11418;11941;12298;14811;14812;202 A !
OPC  G0:0009582 detection of abiotic stimul 116 9 2,218419728  4,056941924  0,0003833 0,00677 Trpm3;Grin2a;Grin2b;Cds2;A
etection ot abiotic stimulus migo/term/G0:0009582 65;50769;110911;226025 rpm ””t;’Sa;'n >
Asic2;Cacnb4;Atp2b2;Scnla;
. . http://amigo.geneontology.org/a 11418;11941;12298;14811;14812;202 A !
OPC  G0:0009581 detection of external stimul 117 9 2,237544036  4,022267206  0,0004084 0,00706 Trpm3;Grin2a;Grin2b;Cds2;A
etection ot external stimulus migo/term/G0:0009581 65;50769;110911;226025 rpm ””t;’Sa;'n >
. http://amigo.geneontology.org/a 14810;14812;111173;210274;226016; Erc2;Shank2;Abhd17b;Zfp80
OPC  GO:0043954 llul t maint 73 7 1396074484 501405912  0,0004802 0,00812 _ 4
celiuiar component maintenance migo/term/G0:0043954 238988;241514 4a;Grin2b;Grin1;Ercl
OPC  GO:0051703 intraspecies |nterfact|on between http://-amlgo.geneontology.org/a 53 6 1,013588324 5,919563059 0,0004996 0,00828 14810;20238;56710;66797;210274;54 CntnapZ;Brmpl;AFxnl;Shank
organisms migo/term/G0:0051703 5156 2;Kalrn;Grinl
. . ) http://amigo.geneontology.org/a 14810;14812;20238;56710;66797;210 Cntnap2;Brinp1;Atxnl;Shank
OPC  G0:0051705 Iti- beh 74 7 1415198792  4,946301565  0,0005219 0,00848 : 4
muiti-organism behavior migo/term/G0:0051705 274;545156 2;Kalrn;Grin2b;Grin1
http://amigo.geneontology.org/a 16574;20614;26414;56508;56839,659 ':)/'13iﬁi’i';gk':ir:fa]i;:;z;zlgt
OPC GO:0031503 protein-containing complex localization P //2™80-8 BY-OT8/3 536 13 4513336688  2,880352364  0,0006264 0,00997 45;74053;238161;241694;242274:246 O >~ K@PoRaln; ’

migo/term/G0:0031503

317;380702;545156

Clstn1;Ralgapa2;Rapgef4;Sna
p25



Atp2a2;Sorbs2;Scnla;Kenma

11938;12289;12293;12296;16531;172
1;Ppp3ca;Cacna2dl;Map2k4;

http://amigo.geneontology.org/a 60;19055;20191;20192;20265;20541;
OPC GO0:0003012 muscle system process migo/term/GO:0003012 364 17 6,961248113 2,442090804 0,0006519 0,01018 22003;26398;50769;72043;234214;23 Sulf2;Ryr3;Akap6;Tpm1;Cacn
8161 b2;Cacnald;Ryr2;Mef2c;Atp
8a2;Slc8al
Rapgef2;Arfgef3;Rab6a;Scai;
12540;12549;13131;19346;19744;526 Arhgef9;Rab31;Dgki;Dab1;Ka
. small GTPase mediated signal http://amigo.geneontology.org/a 66;56508;67295;71302;76089;106572 Irn;Prex1;Arhgap31;Rheb;Ar
OPC  GO:0007264 transduction migo/term/G0:0007264 468 20 8950176145 2,234592892 0,0006865 0,01052 ;215821;217692;236915;241694;2773 hgef25;Cdc42;Ksr2;Ralgapa2;
60;320127;320271;333050;545156  Arhgap26;Sipalll;Rapgef4;R
ab3c
OPC  GO:0099601 regulation of neuroFr:ansmitter receptor http://-amigo.geneontology.org/a 59 6 1,128334172 5,317573595 0,0008913 0,0134 17260;72555;210274;244310;246317; Shank2;Ne‘tol;DIgap2;Shisa9
activity migo/term/G0:0099601 380702 ;Shisa6;Mef2c

11418;12289;12293;12296;12298;201 Asic2;Cacnb4;Cacna2d1;Kenc
218 12 4,169099144 2,878319652 0,0010125 0,01491 91;20411;22063;65973;74741;238161 2;Sorbs1;Akap6;C2cd5;Cacnb
;268345 2;Cacnald;Ryr2;Asph;Trpcl

positive regulation of transmembrane  http://amigo.geneontology.org/a

OPC GO0:0034764 X
transport migo/term/G0:0034764

o A 1255213131;17196;23963;23966;589 "2 CdniliLifn5;Mbp;Ne
cell-cell adhesion via plasma-membrane http://amigo.geneontology.org/a ctin3;Cdh18;Clstn2;Dab1;Clst

OPC GO0:0098742 249 13 4,761952693 2,729972522 0,0010285 0,01491 98;64085;65945;76965;235574,23820

adhesion molecules migo/term/G0:0098742 5:319504;320865 n1;Tenm1;Te2r1cn;4;SI|trk1;Atp
multicellular organismal response to  http://amigo.geneontology.org/a 12286;12287;14812;17260;19055;564 Brinp1;Kcnip3;Ppp3ca;Cacna
OPC GO:0033555 86 7 1,644690488 4,256119951 0,0012836 0,01829 i

stress migo/term/G0:0033555 61;56710 1a;Cacnalb;Grin2b;Mef2c

i Scnla;Kenip3;Mapkl;Grin2a;

i i http://amigo.geneontology.org/a 12286;12287;14810;14811;14812;202 ! :

OPC GO0:0019233 sensory perception of pain 140 9 2,67740312 3,361466165 0,0014816 0,02074 C 13;C 1b;Grin2b;G

¥ percep P migo/term/G0:0019233 65;20269;26413;56461 acnala;tacnalb;Grinsb;ar

nl1;Scn3a

i Mapk1;Syt1;Kenc2;Grin2a;Ry
http: . tology. 11991;14811;17260;20192;20979;264

OPC  GO:0071241 cellular response to inorganic substance ' P-//3Migo-geneontology.org/a -\, 3 039000008 2792156362 0,002060 002848 i i i ] P25% 13.Gucy1b1;Cpnes;Mapks;H
migo/term/G0:0071241 13;26419;54195,65973;66871;268345

nrnpd;Asph;Mef2c

http://amigo.geneontology.org/a 3, gccacnngs; 7212341198 0,0021313 0,02884  56710,94229,210274;214162  OrPLKmt2a;Shank2;Sicdal

OPC  GO0:0035640 exploration behavior )
migo/term/G0:0035640 0

Asic2;Atp2b2;Cntnap2;Scnla

. . http://amigo.geneontology.org/a 11418;11941;14811;14812;20191;202 . K
OPC  GO:0009612 to mechanical stimul 210 11 401610468  2,738972431  0,0024042 0,03173 :Grin2a;Map2kd;Grin2b;M
response to mechanical stimulus migo/term/G0:0009612 65;20541;26398;26419;50769;66797 © - o v apkaiarinsb;viap
k8;Ryr2;Atp8a2;SIc8al
http://amigo. tology.
OPC  G0:0010737 protein kinase A signaling p://amigo.geneontology.org/a 5 4 ci300901 6071920825 00024227 003173 14812;23984;224938;238161 Pde10a;Akap6;Grin2b;Pja2
migo/term/G0:0010737
http: igo. tol .
OPC  G0:0071867 response to monoamine p//amigo.geneontology.org/a 5, 4 (cor0c3ca 6747028862 0,0027404 0,03532 14702;20191;26413;238161 Mapk;Akap6;Gng2;Ryr2
migo/term/G0:0071867
o http://amigo.geneontology.org/a 12289;12293;12296;20191;20265;220 Scnla;Cacna2dl;Akap6;Tpm
OPC  G0:0030048 tin filament-based t 101 7  1,931555108  3,624022929  0,0032274 0,04095
actin flament-based movemen migo/term/G0:0030048 03;238161 1;Cacnb2;Cacnald;Ryr2

11816;12234;15516;18786;19359;222 LCJb:fﬁg‘enzdd?iiﬁﬂfmufi

http://amigo.geneontology.org/a .o 1o g ea3i008 3167134725 LEOIE05 0013 o2044526554:56637,66105,66753; C’f)lfr"Hs 90ab1;Gsk3b;Plaa;B
migo/term/G0:0010498 ' ' ' O 68477,68795;74125,74374;103554;23 1 1oPo - anLiBsk3b;ad;
trc;Erlec1;Armc8;Sumo1;Clec

0249;231600
16a;Apoe

MOL1 GO:0010498 proteasomal protein catabolic process



Supplementary Table 3

cluster master_gene Active.in













Supplementary Table 4

cluster master_gene ONTOLOGY ID Description GeneRatio BgRatio  pvalue p.adjust qvalue genelD Count Active.in



























































































































































































Supplementary Table 5

Behavioral test Variable Control - Control - Control - n Knock-out - Knock-out - Knock-out - n Statistical Effect p-value
mean SEM mean SEM test
Body weight [g] pre
Health Status transponder surgery - 24.57 0.39 15 24.82 0.54 13 t N/A 0.7101
28 weeks
Body weight [g] pre
Health Status . 26.35 0.42 14 26.56 0.53 13 t N/A 0.7571
perfusion - 50 weeks
Locomotor IntelliCage - total 248.1 15.69 8 321.5 23.83 8 U NA | 0.026
activity corner visits [#]
Locomotor IntelliCage - total
. corner visits in dark 223.3 12.93 8 282.4 18.64 8 u N/A 0.0379
activity
phase [#]
Complex Running
Locomotor Wheels - average 4.76 0.63 11 3.6 0.64 11 u NA | 0.2426
activity distance per night
[km]
Locomotor Complex Running
. Wheels - average time 4.38 0.54 11 3.42 0.59 11 t N/A 0.2404
activity .
per night [h]
Exploration | ovated Plus Maze -1 -y 0.067 16 1.25592 0.096 13 t NA | 0.1643
total distance [m]
Exploration | OPen Field Test -total) -, o, 0.23 16 2.38 0.21 13 t NA | 0.1533
distance [m]
Tripartite Chamber
Exploration Test - total distance 3.69 0.23 16 3.63 0.36 13 U N/A 0.1437
[m]
Social IntelliCage
Exploration Paradigm - total 32.25 1.28 9 31.38 1.22 8 t N/A 0.6333
exploration time [min]
Elevated Plus | Latency to enter an 57.74 12.84 16 40.91 9.53 13 U NA | 0.7257
Maze open arm [s]
Elevated Plus | Latency to enter an 53.72 8.95 16 65.35 7.84 13 t NA | 0.3665
Maze closed arm [s]
Elevated Plus | Time in the open amms |/ o, 3.98 16 35.48 7.34 13 U NA | 0.0499
Maze [s]
Light-Dark Box | -3tencY t‘[js]e”ter ight | 7g.94 15.36 16 131.23 14.13 13 U NA | 0.0257
Open Field Test Escape latency [s] 27.88 8.46 16 62.46 17.05 13 U N/A 0.1536
Open Field Test Time spent in 391.3 4.67 16 393.55 4.66 13 t NA | 0.7390

peripheral zone [#]




Behavioral test Variable Control - Control - Control - n Knock-out - Knock-out - Knock-out - n Statistical Effect p-value
mean SEM mean SEM test
Open Field Test | 1'Me spentin 24.85 4.03 16 19.74 3.23 13 t NA | 0.3475
intermediate zone [#]
Open Field Test | ''™e SPentin center 3.83 0.84 16 6.68 1.98 13 U NA | 0.4682
zone [#]
. i ) Two-way
Open Field Test Time in each zone N/A N/A N/A N/A N/A N/A ANOVA Genotype | 0.9988
Open Field Test | Time in each zone N/A N/A N/A N/A N/A N/A ;"‘,’\j’g\"/? Zone  |<0.0001
Open Field Test | Time in each zone N/A N/A N/A N/A N/A N/A ;"‘,’\j’g\"/? Gxz | 0.4690
Grip Tségngth Grip Strength [AU] 55.15 2.28 16 52.51 2.98 13 t NA | 0.4811
RotaRod Latencyttrci’alfi" off sT1 41927 14.67 15 149.09 21.21 11 t NA | 0.2432
Latency to fall off [s] -
RotaRod . 158.33 19.8 15 179.27 16.39 11 t NA | 0.4473
RotaRod Trial 1 vs. trial 2 N/A N/A N/A N/A N/A N/A Two-way | o otype | 0.2309
ANOVA
. . Two-way .
RotaRod Trial 1 vs. trial 2 N/A N/A N/A N/A N/A N/A ANOVA Trial 0.0390
. ) Two-way
RotaRod Trial 1 vs. trial 2 N/A N/A N/A N/A N/A N/A ANOVA GxT 0.2309
Escape latency [s] -
Beam Balance 25mm 2119 4.23 16 24 4.71 13 U N/A 0.3678
Escape latency [s] -
Beam Balance 10mm 18.25 3.69 16 14.77 3.14 13 U N/A 0.5972
Escape latency [s] -
Beam Balance 8mm 27 94 4.92 16 29.54 5.12 13 U N/A 0.9825
. Two-way
Beam Balance Beam thickness N/A N/A N/A N/A N/A N/A . Genotype | 0.9208
Friedman
Beam Balance Beam thickness N/A N/A N/A N/A N/A N/A TWO-Way .11 ckness |< 0.0001
Friedman
Beam Balance Beam thickness N/A N/A N/A N/A N/A N/A Two-way GxT | 0.6797
Friedman
Bar Test Time immobile [s] 0.36 0.09 8 0.3 0.06 9 U NA | 0.5630
Trial 1 - Executive
Hurdle Test unction [/ 860 0.9 15 02 56 4.81 12 Welch t NA | 0.0152
Trial 2 - Executive
Hurdle Test tunction [o/#] 35 0.42 15 380 0.24 12 U NA | 0.0832




Behavioral test Variable Control - Control - Control - n Knock-out - Knock-out - Knock-out - n Statistical Effect p-value
mean SEM mean SEM test
. ) Two-way
Hurdle Test Trial 1 vs. trial 2 N/A N/A N/A N/A N/A N/A ANOVA Genotype | 0.0035
. . Two-way .
Hurdle Test Trial 1 vs. trial 2 N/A N/A N/A N/A N/A N/A ANOVA Trial < 0.0001
Hurdle Test Trial 1 vs. trial 2 N/A N/A N/A N/A N/A N/A Two-way GxT | 0.0028
ANOVA
Trial 3 - Executive
Hurdle Test . 2.65 0.27 13 3.57 0.6 13 Welch t N/A 0.1859
function [s/#]
Hurdle Test Trial 4 - Executive 1.56 0.14 13 1.77 0.18 13 t N/A | 0.3554
function [s/#]
Hurdle Test Trial 3 vs. trial 4 N/A N/A N/A N/A N/A N/A ;"‘,’\j’g\"/? Genotype | 0.6876
Hurdle Test Trial 3 vs. trial 4 N/A N/A N/A N/A N/A N/A Two-way Trial  |< 0.0001
ANOVA
Hurdle Test Trial 3 vs. trial 4 N/A N/A N/A N/A N/A N/A Two-way oxT | 0.8770
ANOVA
Habituation - Average
Puzzle Box escape latency open 50.58 16.78 16 60.97 22.98 13 U N/A 0.8094
door [s]
Challenge 1 - Average
Puzzle Box escape latency 18.86 4.32 16 20.16 4.63 13 U N/A 0.9828
gateway [s]
Challenge 2 - Average
Puzzle Box escape latency 50.73 7.47 16 36.61 10.03 13 U N/A 0.1006
bedding [s]
Challenge 3 - Average
Puzzle Box escape latency tissue 171.52 26.42 16 165.33 22.96 13 t N/A 0.8645
plug [s]
Challenge 4 - Average
Puzzle Box escape latency 170.29 17.26 16 150.76 16.97 13 t N/A 0.4329
nesting material [s]
Puzzle Box Challenges N/A N/A N/A N/A N/A N/A TWo-Way | e notype | 0.1495
Friedman
Puzzle Box Challenges N/A N/A N/A N/A N/A N/A TWO-Way | alienge |< 0.0001
Friedman
Puzzle Box Challenges N/A N/A N/A N/A N/A N/A Two-way GxC | 0.3602

Friedman




Behavioral test Variable Control - Control - Control - n Knock-out - Knock-out - Knock-out - n Statistical Effect p-value
mean SEM mean SEM test
Tripartite Chamber| -~ Empty Cage - time 155.38 7.32 16 159.66 13.10 13 t NA | 0.7669
Test spent with insert [s]
Tripartite Chamber| Stimulus - time spent |, 7q 9.40 16 249.79 13.48 13 t NA | 0.8526
Test with insert [s]
Tripartite Chamber) — Empty Cage vs. N/A N/A N/A N/A N/A N/A TWo-Way | 5 enotype | 0.5921
Test stimulus - time Friedman
Tripartite Chamber  Empty Cage vs. N/A N/A N/A N/A N/A N/A Two-way | 06 |<0.0001
Test stimulus - time Friedman
Tripartite Chamber|  Empty Cage vs. N/A N/A N/A N/A N/A N/A Two-way | o ca | 0.8471
Test stimulus - time Friedman
Tripartite Chamber | Empty Cage - visits to] =g g 0.92 16 16.85 1.73 13 u NA | 0.1388
Test insert [#]
Tripartite Chamber| - Stimulus - visits to 25.25 2.45 16 27.46 3.18 13 u NA | 0.7751
Test insert [#]
Tripartite Chamber Empty Cage vs. Two-way
Test stimulus - visits [#] N/A N/A N/A N/A N/A N/A ANOVA Genotype | 0.2135
Tripartite Chamber Empty Cage vs. Two-way
Test stimulus - visits [#] N/A N/A N/A N/A N/A N/A ANOVA Cage |<0.0001
Tripartite Chamber Empty Cage vs. Two-way
Test stimulus - visits [#] N/A N/A N/A N/A N/A N/A ANOVA GxCa 0.0053
Tripartite Chamber| Empty Cage - latency | 7¢ 74 20.28 16 82.91 28.25 13 u NA | 0.9650
Test to insert [s]
Tripartite Chamber| Stimulus - latency to 43.13 12.21 16 47.11 14.02 13 U NA | 0.8460
Test insert [s]
Tripartite Chamber| ~ Empty Cage vs. N/A N/A N/A N/A N/A N/A TWO-Way | 5 enotype | 0.8748
Test stimulus - latency [s] Friedman
Tripartite Chamber | Empty Cage vs. N/A N/A N/A N/A N/A N/A Two-way | ~o0e | 0.2186
Test stimulus - latency [s] Friedman
Tripartite Chamber|  Empty Cage vs. N/A N/A N/A N/A N/A N/A Two-way | & ca | 0.6454
Test stimulus - latency [s] Friedman
Morris Water | Visible day 1 - escape) 5 3.33 14 15.77 3.42 11 U NA  [>0.9999
Maze latency [s]
Morris Water | Visible day 2 - escape| ¢ ,q 0.98 14 7.91 1.57 11 U NA  [>0.9999
Maze latency [s]
Morris Water Visible day 1 -. Visible N/A N/A N/A N/A N/A N/A Two-way Genotype | 0.3457
Maze day 2 Friedman
Morris Water Visible day 1 -. Visible N/A N/A N/A N/A N/A N/A Two-way Day 0.0007
Maze day 2 Friedman




Behavioral test Variable Control - Control - Control - n Knock-out - Knock-out - Knock-out - n Statistical Effect p-value
mean SEM mean SEM test

Morris Water Visible day 1 -. Visible N/A N/A N/A N/A N/A N/A Two-way GxD 0.7290
Maze day 2 Friedman

Morris Water Hidden day 1 - 49.73 4.63 14 59.40 6.41 11 U NA | 0.6462
Maze escape latency [s]

Morris Water Hidden day 2 - 27.69 4.61 14 33.02 5.40 11 U NA | 0.3044
Maze escape latency [s]

Morris Water Hidden day 3 - 17.60 2.18 14 30.93 7.94 11 U NA | 0.1453
Maze escape latency [s]

Morris Water Hidden day 4 - 19.26 3.28 14 31.02 7.7 11 U NA | 0.2766
Maze escape latency [s]

Morris Water Hidden day 5 - 19.86 2.17 14 21.40 2.86 11 U NA  |>0.9999
Maze escape latency [s]

Morris Water Hidden day 6 - 26.39 4.35 14 20.51 4.63 11 U NA  |>0.9999
Maze escape latency [s]

Morris Water Hidden day 7 - 19.98 3.78 14 15.93 2.11 11 U NA  |>0.9999
Maze escape latency [s]

Morris Water Hidden day 8 - 21.50 5.16 14 19.94 5.03 11 U NA  |>0.9999
Maze escape latency [s]

Morris Water | Hidden day 1 - Hidden N/A N/A N/A N/A N/A N/A TWo-Way | 5 enotype | 0.3471
Maze day 8 Friedman

Morris Water Hidden day 1 - Hidden N/A N/A N/A N/A N/A N/A Two-way Day < 0.0001
Maze day 8 Friedman

Morris Water Hidden day 1 - Hidden N/A N/A N/A N/A N/A N/A Two-way GxD 0.2496
Maze day 8 Friedman

Morris Water | Probe trial 1 - time in 32.94 2.73 14 37.84 3.05 11 U N/A 0.32
Maze TQ [s]

Morris Water Reversalday 1- | ,o 7240714 | 4.39 14 27.98545455 | 7.311363352 11 U NA  |>0.9999
Maze escape latency [s]

Morris Water Reversalday 2- | 19 c/0g009 | 2.01 14 21.31659091 | 4.40626521 11 U NA  |>0.9999
Maze escape latency [s]

Morris Water Reversalday 3- | 1) gi50714 | 2.06 14 19.46431818 | 4.209560994 11 U NA | 0.3922
Maze escape latency [s]

Morris Water Reversalday 4 - | 1/ 5983009 |  3.18 14 12.44068182 | 3.083554897 13 U NA  |>0.9999
Maze escape latency [s]

Morris Water Reversal day 1 - N/A N/A N/A N/A N/A N/A TWO-Way | 5 onotype | 0.9587
Maze Reversal day 4 Friedman

Morris Water Reversal day 1 - N/A N/A N/A N/A N/A N/A Two-way Day | 0.0003
Maze Reversal day 4 Friedman




Control -

Control -

Knock-out -

Knock-out -

Statistical

Behavioral test Variable mean SEM Control - n mean SEM Knock-out - n test Effect p-value
Morris Water Reversal day 1 - N/A N/A N/A N/A N/A N/A Two-way GxD | 0.3485
Maze Reversal day 4 Friedman
Morris Water | Probe trial 2 -time in | g 4q 2.27 14 42.21 3.50 11 t N/A 0.39
Maze TQ [s]
IntelliCage Place Learning - 0.45 0.03 8 0.39 0.26 8 t NA | 0.0003
(spatial memory) cognition error
IntelliCage Reversal Learning - 0.64 0.02 8 0.58 0.14 8 t NA | 0.0418
(spatial memory) cognition error
IntelliCaqe Multiple Reversal
. 9 Learning - cognition 0.62 0.02 8 0.60 0.28 8 t N/A 0.4795
(spatial memory)
error
IntelliCage -
Episodic-like I
memory (What- | a5 1 Acquisition - 0.51 0.04 8 0.45 0.43 8 U NA | 0.2786
cognition error
where-when
memory)
IntelliCage -
Episodic-like .
memory (What- | T ase 1 Retrieval - 0.64 0.03 8 0.62 0.37 8 t NA | 0.6007
cognition error
where-when
memory)
IntelliCage -
Episodic-like I
memory (What- | 25 2 Acquisition - 0.68 0.02 7 0.62 0.39 8 t NA | 0.2053
cognition error
where-when
memory)
IntelliCage -
Episodic-like .
memory (What- | Fnase 2 Retrieval - 0.70 0.02 7 0.69 0.24 8 U NA | 0.7789
cognition error
where-when
memory)
IntelliCage - .
Patrolling (working| ~ Clockwise 1 - 0.35 0.01 7 0.31 0.19 8 t NA | 0.0186
cognition error
memory)
IntelliCage - .
Patrolling (working| ~ ClockWise 2 - 0.37 0.02 7 0.31 0.17 8 t NA | 0.0118

memory)

cognition error




Behavioral test Variable Control - Control - Control - n Knock-out - Knock-out - Knock-out - n Statistical Effect p-value
mean SEM mean SEM test
IntelliCage - )
Patrolling (working | COUMter-Clockwise 1-4 - ) 0.01 7 0.57 0.17 8 t N/A | 0.0001
cognition error
memory)
IntelliCage - )
Patrolling (working | COUMter-Clockwise 2.-1 - ¢ 0.01 7 0.57 0.15 8 t N/A | 0.0001
cognition error
memory)
Social IntelliCage Y .
Paradigm - | Hapituation - Time in 15.29 1.02 9 14.21 0.52 8 t NA | 0.3760
target cage [s]
pheromone test
Social IntelliCage .
Paradigm- | 'St Phase - Time in 28.16 1.51 9 23.14 3.38 8 t NA | 0.1779
target cage [s]
pheromone test
Social IntelliCage
Paradigm - Habituation vs. test N/A N/A N/A N/A N/A N/A U N/A 0.0003
pheromone test
Pre-pulse Pre-pulse Inhibition at
Inhibition 70dB [%] 19.64 6.32 14 22.76 4.67 13 t N/A 0.6986
Pre-pulse Pre-pulse Inhibition at
Inhibition 750B [%] 46.31 4.57 14 32.95 7.64 13 t N/A 0.1393
Pre-pulse Pre-pulse Inhibition at
Inhibition 80dB [%)] 50.81 4.5 14 37.21 6.10 13 t N/A 0.0820
Pre-pulse Two-way
Inhibition PPI 70-80dB N/A N/A N/A N/A N/A N/A ANOVA Genotype | 0.9995
Pre-pulse Two-way .
Inhibition PPI 70-80dB N/A N/A N/A N/A N/A N/A ANOVA Intensity | 0.0010
Pre-pulse Two-way
Inhibition PPI 70-80dB N/A N/A N/A N/A N/A N/A ANOVA Gxl 0.4437
Hearing test Hearing at 65dB [AU] 2.74 0.19 14 3.06 0.27 13 t N/A 0.3363
Hearing test Hearing at 68dB [AU] 2.61 0.16 14 3.35 0.33 13 Welch t N/A 0.0571
Hearing test Hearing at 71dB [AU] 2.65 0.18 14 2.86 0.18 13 U N/A 0.3822
Hearing test Hearing at 74dB [AU] 3.06 0.36 14 3.20 0.18 13 U N/A 0.1522
Hearing test Hearing at 77dB [AU] 3.23 0.25 14 3.79 0.33 13 t N/A 0.1875
Hearing test Hearing at 80dB [AU] 3.9 0.31 14 4.46 0.36 13 t N/A 0.2419
Hearing test Hearing at 83dB [AU] 4.55 0.42 14 5.35 0.61 13 t N/A 0.2846
Hearing test Hearing at 86dB [AU] 5.25 0.48 14 5.80 0.62 13 t N/A 0.4863
Hearing test Hearing at 89dB [AU] 5.57 0.41 14 5.88 0.40 13 t N/A 0.5980
Hearing test Hearing at 92dB [AU] 6.1 0.42 14 6.03 0.63 13 t N/A 0.9318
Hearing test Hearing at 95dB [AU] 7.24 0.5 14 7.51 0.66 13 t N/A 0.7418




Behavioral test Variable Control - Control - Control - n Knock-out - Knock-out - Knock-out - n Statistical Effect p-value
mean SEM mean SEM test
Hearing test Hearing at 98dB [AU] 8.46 0.89 14 8.57 0.80 13 U N/A 0.9430
Hearing test Hearing at 101dB [AU] 11.27 1.02 14 9.54 1.15 13 u N/A 0.1820
Hearing test Hearing at 104dB [AU] 11.9 1.41 14 11.57 2.17 13 u N/A 0.2588
Hearing test Hearing at 107dB [AU] 14.73 1.77 14 11.51 1.47 13 u N/A 0.2020
Hearing test Hearing at 110dB [AU] 16.14 2.01 14 10.80 0.99 13 t N/A 0.0285
Hearing test Hearing at 113dB [AU] 18.42 29 14 12.02 2.30 13 u N/A 0.0091
Hearing test Hearing at 116dB [AU] 17.63 3.06 14 14.60 2.31 13 u N/A 0.5826
Hearing test Hearing at 120dB [AU] 19.28 2.66 14 14.97 1.76 13 u N/A 0.2020
Hearing test Hearing 65-120dB N/A N/A N/A N/A N/A N/A TWo-Way | 5 enotype | 0.6325
Friedman
Hearing test Hearing 65-120dB N/A N/A N/A N/A N/A N/A Two-Way | tensity |<0.0001
Friedman
Hearing test Hearing 65-120dB N/A N/A N/A N/A N/A N/A Two-way Gxl | 0.0010
Friedman
Mental Time
Travel - Episodic-| Day 5-8 average -
like memory visits to punished 17.24 2.44 7 19.93 2.40 8 t N/A >0.9999
(What-where-when corner [%]
memory)
Mental Time
Travel - Episodic-| Day 5-8 average -
like memory visits to recent corner 22.33 2.07 7 21.38 3.44 8 t N/A >0.9999
(What-where-when [%]
memory)
Mental Time
Travel - Episodic-| Day 5-8 average -
like memory visits to intermediate 31.77 2,97 7 26.37 2.67 8 t N/A >0.9999

(What-where-when
memory)

corner [%]




Behavioral test Variable Control - Control - Control - n Knock-out - Knock-out - Knock-out - n Statistical Effect p-value
mean SEM mean SEM test
Mental Time
Travel - Episodic-| Day 5-8 average -
like memory visits to safe corner 28.88 3.02 7 32.33 4.19 8 t N/A 0.8965
(What-where-when [%]
memory)
Mental Time
Travel - Episodic- .
like memory Day 5-8 visits per N/A N/A N/A N/A N/A N/A Two-way | o otype | 0.9995
corner ANOVA
(What-where-when
memory)
Mental Time
Travel - Episodic- .
like memory Day 5-8 visits per N/A N/A N/A N/A N/A N/A Twoway | oo mer | 0.0010
corner ANOVA
(What-where-when
memory)
Mental Time
Travel - Episodic- .
like memory Day 5-8 visits per N/A N/A N/A N/A N/A N/A Twoway | s co | 0.4437
corner ANOVA
(What-where-when
memory)
Fear Conditioning | 'e freezing at 6.13 2.3 14 14.47 3.28 13 U NA | 0.0740
baseline [s]
Fear Conditioning | |'™e freezing at 85.06 4.48 14 95.77 6.04 13 U NA | 0.1279
context [s]
Fear Conditioning | " fri‘jé'r['gl at pre- 12.00 2.5 14 28.62 5.47 13 Welch t NA | 0.0133
Fear Conditioning | "™ free[zs']“g at cue 86.86 5.39 14 95.11 6.85 13 U NA | 0.1040
L . Two-way
Fear Conditioning | Freezing per phase N/A N/A N/A N/A N/A N/A Friedman Genotype | 0.0143
L . Two-way
Fear Conditioning | Freezing per phase N/A N/A N/A N/A N/A N/A Friedman Phase |< 0.0001
Fear Conditioning | Freezing per phase N/A N/A N/A N/A N/A N/A ;’I";’d‘r’r"z GxP | 0.8972
Complex Running Average Velocity
Wheels (3w) [mis] 0.28 0.01 11 0.27 0.02 11 t N/A 0.6615
Complex Running | - Maximal Velocity 0.41 0.02 11 0.38 0.02 11 u N/A | 0.3000
Wheels (3w) [m/s]
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