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EWE L7z, IEIEME & LCHIA LR A 2 v Vg - F ) v F YAl (Poly 1:C)
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0.9% B LK EZKG L7z, &5 3 FERICE K7V T V2R X &7 L CHHEM
FIC X 0 REIE S 272, A S IERIC 2 CIEHRYIBH L0 X W RIM L 72, M7
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FiAI 2 F7B L 1000 pg/l 225 15.6 pg/l £ TD 7 BREDFMAIIC K 2 2% v & —
FEER L7z, Ric, v 7L olilifz F v MMiED PTI-eC R T 10 51N L
oo PV TN, TI7=ZANLT YV =23 L LTz, ENENDOY Y T % 100 p
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D% Wash buffer T 4 \IJEE L 7z, &% L 72 HRP % 100 pl ¥ A, 37°CT
40 4Y RS IG & 7=, % D% Wash buffer T 4 ¥ L 72, TMB % 100 ul oA
NT 37 °CT 20 HRIRIG X 4 7=, JKG# Stop Solution % 100 w1341 L. Multiskan
FC Wt~4 7 u 7L — 1+ V) —&— (Thermo fisher) TWHNEZRE L7z, AZ VA

— FH Y TN DHERRIND R L ZRBERICE Y, FH VTV OREZERL .
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IRFEIATIC 8~12 A Dt~ X 1 L~ T X 2 2[R LT — VI AR Z 1T -
Too WEHIRE T2 2 225 A RIANICHE~ Y 2R D7 — P %3 T M CEFHE L 72, K%
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FEMEMIFIC X D E D ICREIEL 7o, THLHICHITAL 72 5 2 Tz fH L 72,
HL7zRD 55, (EHD> DBEREZYIFRL 7215, AHIC0E LR DR cYIl L
Bregma 72> 5 i /71C 1.2 mm-3 mm D5 2] ) L JiSEATE & L CHEBRICH W7,

BREGRALICOWTIEN 1 % v ZAEGEA. 1ITmR L 7=,

3.2.2 RNA o

ATYEATEY X Rneasy mini plus kit (Qiagen 74134) % #|FH L & RNA ZHiH L 7=, %
LML 15 ml Fa—TIc AR, BAALAT P& —n 1 %/v =2
L7z Lysis v 77 —600 pl @MU 72, RICF 22— TRNICHEIEFLZ> U AR
— L& AN, ©— X (PS-SMNO06) T 3600 rpm 2 pfiIFEYF A4 XL 72,
20000 g T 5 pfElE.OHE L EiED AR ERELL 72, ¥ ¥ 7 v L U Rneasy mini plus kit
ICf} )& 3 % RNeasy mini elute column 3 X U8 gDNA Eliminator column %

QIAcube i > F L, RNeasy plusmini 7'® F 2,CRNA ot %17 - 7=,
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3.23RNA ¥ v P LM RNy —7 v &

LIF RNA % v 7V DERD b ¥ —7 v AR FASTQ 7 — X2 DHSGE co L

HAY —v v 4 A SticERFt L 7

i L 72 RNA 2. Qubit RNA Assay (Thermo fisher) 3 X OF TapeStation RNA
ScreenTape (Agilent) 1€ & - CE&EF L OME O FFfi % 17 - 7z, RNA Integrity
Number 8 LA | %723 500ng ® b —Z LV RNA ZH v 7 & L TH W/, NEBNext
Poly (A) mRNA Magnetic Isolation Module (NEB) i X Y poly-A mRNA % j&#i L .
rRNA 537 %ZfrE L7z, cDNA e Zzinicki 74 77 ) —i*% %, NEBNext
Ultra II Directional RNA Library Prep Kit (NEB) 1c X > C&EfiL 7z, T2 TlE, 2K
W7y 7L—ric$ 3 PCREIELZ 7 my 755720 dTTP oflb Y ic dUTP %
cDNA A D 7' v ZICHBIALTE, 74 77 Y —DINEOEENMEB XY v T v
T 7 ZADHARIAARDT-DIC, 10 94 71D PCRIGIREZIT-7-, bz 7/ &
7Y T == vy v 77477 Y =% Qubit DNA Assay (Thermofisher) TiE
'L, 777 XA ¥ A XD534 1 TapeStation D1000 ScreenTape (Agilent) THfE
BTz LI Ny TV A2 Y T b —24F 477 ) —1%, NovaSeq 6000 (illumina)
AHWCTY =7 VY 2% Tolz, =7 v RiE, 150 bp <7 F (PE) #KCHEIT
N, HVYTIABEZVHI2000 Ty FDOY —F2H5L 72, BERERT L X— 2

I — L, NovaSeq#&aro Y 7 b v = 7IC X o THEITL FASTQ 7 — X 2187,
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3.2.4 7 — R fi#f#f

) ¥ N7z FASTQ 7 — 22D WTC, BT AT o 720 [RHTXA4 7' 7 4 v Ofiigic >
WCH 210K LTeo £ 3 Web R — 2D AMENT Y — € X Rana-seq (“¥X—¥ =3 v 1.0,
http://ranaseq.usal.es/home)* % /i L CTLA T DT %47 > 72, £ 3 Fastp ZFIFH L 47,
K7+ V74V =FBIXOET7 X7 x—FHZHRL 72, RIC Salmon ZFH[FL %, VY
T77VVAT ) L ETOAY VTR EER L, V77 LY RS LTI
GRCm38 %M\ 7z, #f%IC DEseq2 % b b\ CHRIALBE R T DN 21T - 72 %
Salmon IC X W 3o N7 TPM fiIE#DO Y —FA v v b T —X X W REENZ 72 &Y
vZiLkbte -ty TOEREIT o7z, ERKICIE idep(o¥— 3 v 094,
http://bioinformatics.sdstate.edu/idep/) % /r L T R »¥v 7 — heatmap.2 ZF|f L

7z %,

DEseq2 i X V1§ 6N 7= FHZEE(RT X V. Gene Ontology Enrichment fi##fT
(Go f##T) %4To 72, MENTICIZ Goseq 72 %1, & 51T Gene Set Enrichment fi#
#r (GSEA f##T) 12 X 0 2T = A fRIT 24T o 720 fRHTICIE KEGG XAV 2 4 7 —

ZR—R 2B LR Yy 77— fGSEA & w7z %,
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X1 v FVREGEERAr

HTSEATE Y~ 7 A D ERBGRALIC O W TR T, EX OB OCRHICR L 728D 5
+ CTX (Cerebral Cortex : K E'HE) IcoWTH vy Za e LCEIL 72, FXIZ Allen

Reference Atlas - Mouse Brain ( http://atlas.brain-map.org ) X 9 5[ L 7= %,
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FASTQ I

D—FHho7vE
Salmon

HEEEE (RS II

Go enrichment I
B I
\\\\g Rana-seq J////

2 RNA-seq T — XS4 754 v
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325 FBAHEL DY T2 A L PCRIC X % aHili F%

RNA-seq IC & 0 52 3 W= FRE BB T Drd2 3 X O AdoraZA ic>wC, )7
NEA L PCRICKZHENEREZIT 272, HIF v 7ty b %W CHEME % R
%7-®, RNA-seq L AEDTIET, &5 72 IA#E4 L MIA B 4 PEORTSERTEF X
H» RNA ZHiH L7z, #2417z RNA ¥~ 7 v X Y Transcriptor FirstStrand cDNA
Synthesis Kit (Roche Diagnostics) %I/l L cDNA %2R L 720 B2 TREZLLT

DY AT > 7=,

100ng @ total RNA I, ¥ v I XV Transcriptor Reverse Transcriptase 1 ul,
Reaction Buffer 4 u1, Protector RNase Inhibitor 0.5 1, Deoxynucleotide Mix 2 u 1,
Anchored-oligo(dT)18 Primer 1 pl, Random Hexamer Primer 2 ul¥ X U&EHT
20 plic7es X5 RNase 7V —/KZRAEL 72, 42°CT 60 74 vFax—F LK

JoEE7RIT, 85°C, 5 Al CHBRE R & KL & ¥ 7z,

DEICY TAE A4 L PCRICK Y RBILEHER T OMENEREZITo 72, ERICHEL
72794 ~<—oY R +FARFE 1 1Cx T, KAPA SYBR Fast gPCR Kit

(KAPABIOSYSTEMS) # W T~ A X — I v 7 A% %L 7=, KIS 9 ul (KAPA
SYBR®FAST qPCR Master Mix (2X) 5 1, sense Primer(5 uM) 0.4 1, antisense
primer(5u M) 0.4ul, RNase 7V —/K 3.2 ul) ic cDNA % 1 ul MAEAL =,

38 YL — b 10 pl 9o~ % —3I v 27 X% 45E L LightCyclerd80
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(RocheDiagnostics) ICCalllZ T o7, I v TN T 7= TV Fr—1+% 3
& L7z, PCREIGIZ, &M 94°C3 43 1 ¥4 7, il 94°C10 B oi%ic 60°C30
.40 4 702X 0 fTo7, BoNECHEL DSy TALT L O EREZIT-
oo ANERICH 2> TIE Gapdh ODFBEEZARMEa Y b —n & LTH,

AACT ECHBUER L 72,

Gene Primer Sequence
sense ACAATGAATACGGCTACA
Gapdh
antisense GTCCAGGGTTTCTTACTC
sense TGCTAATACACTACTCTC
Adora’ZA
antisense CATTGTTATCTTCTTGGA
sense AACAACTCTAATCCTCAAG
Drd?
antisense TGTCCAATGTATGTCAAG

F1IYTALERALPCRICERLETT 4 <= —KF]

29



3.3 Sl L ARG

FRIEBHER X 0B o N REEAEER T Drd2 OEEYTH 5 F—-33 v D2
TR DR T OFIR & 4345 & HIE T 5 72 0 SRR ITA 2 F o 7 e sk L
RttZ{To7, 72 F—>1 v D2 ZREEHMIEO 7a 7 7 AV ZFET 5729,
R~ — 77 — & LT GAD67, BEEMEMIED~—5 — & LT CaMKII
a IC T PR E VA ZEAOL SR G IT o7,  MIA #fs X Oz L
N4 PEF O XY ERRICEIMY Y 7V 2 il L3 AL V747 4 X L CRuE g
L7z, 2D, —16 ‘CETHIELL 7 7 4 # b — 24 (Leica Microsystems) Tt L 7=,
NRER Ui 2> & RIC & 72 5 Bregma 2> HHI/7IC 1.2 mm-3 mm D5 £ T% 15 umied
RITICHEYI L 72, 300 umZ EICERELL 72 6 AT A4 X% 1 DA T A4 F 77 & Eichh
fF LEEZ L 72 9 2 T-80 ‘CTHAGIRTE L 72z, #OLPUAIC X 2 Sl b A ed LUT

DFIETITo 7=, AL ZZPUEIZER 21T L 72,

1. 274 F&RKSmAZX I —199.8%v IC 10 sr[EliRiE LD EE %17 - 72,

2. 0.05%v Tween20 70+ V A k@AM EE/K (TBS-T) T2 EodeE# 3 bl
DIRL7ze 5 %w v IiE7 A7 3y (BSA) L7 TBS i< 15 0fMEE L

Tavy XL,

3. TBS-T T245rEOdEH% 3 B VIEL 72,

4. 1 %wBSA #sii TBS cHGEzER X =P F —-% 3 v D2 &4 Yifk(Santa Cruz,
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10.

sc-5303 AF488) % 10 f5Icf M L. 294 F ET4CT 48 BREIMIG X ¥ 7=,

TBS-T T2 pflo i % 3 iR VR L 72,

2EPEZITOIGEIIILICUTOLELZITo 72,

1 %wBSA @il TBS ¢ 2 f¥HEH D 1 XPtfkz2HmWL., 274 F ET4CT 24

H#F‘Eﬁ}im é 'ﬁ‘ f: o

TBS-T T 2 spfalo vtz 3 [HfR VIR L 7=,

1 %wBSA @il TBS T 2 XPiEZMML X 7 4 F EC=R T 1 KRS X &7,

TBS-T T 2 7rflo vtz 3 [Hf VIR L 7=,

DAPI Fluoromount G (Southern Biotech) # 50 uli FL A7 4 F 277 xick

AL 7z,
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1 Xyifk

TR ikt By & EGRINEES

Dopamine D2 Receptor Antibody Mouse Santa Cruz 1:10
Drd2
(B-10) Alexa Fluor® 488 (sc-5303 AF488)

GAD67 | Anti-GAD67 #ifk [EPR20578] (ab213508) Rabbit | Abcam 11500
CaMKlla | Anti-CaMKII #ifk [EP1829Y] (ab52476) Rabbit | Abcam 15500

2 XYk
EREXS g RN ERS

A32790 Donkey anti-Rabbit IgG (H+L)
Invitrogen 1:500
Highly Cross-Adsorbed Secondary Antibody, Alexa Fluor Plus 488

R 2 SOLRBHMCEREICHER L 25k

3.3. 1 AHIIEA DR B L O BT

3.3 TIE L 2 EEAR IC D w Tk, AT 0BG TR L T 2 17T o 7o, Bogid A
Y v 238 FV1000 L — % —EEILE SBAHEIC X V1T o 7, T3 Image] 12 X
DT o720 877 imX 660 umDIEZ DO EZ 1 A7 4 24720 4 g L7z, C
Nk 6 ZA7ARICGEYVEL, 1 v Tl ) 24 ROEBREZIRFE L, b DM
Griy LR L ICnE L, BRI fEL L 72, fE{LIC & 72 > Tid Otsu
DOFEZEHA LBMEZ RE L 72 %, 2 ik S -l o, Mgz sy v+ LEfg

L7z 9 DGTEMIaE e L7, R OMITIC L 72 o Tlid, ZMEfl L 72 B E CHisR &
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LI AND S 21T, BRIF L 2o 2 B L 2/ilge L<h v v b L7, B

ok - B e bicax 74 XETHYL, ZDfEZ Y v TLVDEE L L,

fiEtT FIE OIS %2 X 3 1SR L 72,

),
//l'. e
/O s
=0
\J /'// v
\\\,. |
= AN

3 HEEREORE B L NEBRIFET

RS FTET IR 2 7 A 2 XY 4 D IR LI L 72, Bo il &2 ARie e 3, SRR miBApERIc X v
WG L 2R 2 —fEfb L, BtEiiaso s v v+ 217 - 72,
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AT ICOWTIEUTDO LBV To/z, 311 RV A4 )P VE-FRY > F U0
i (Poly :C) T X 2 iEliG OME, 3.2.5 RBILHFEE T D) T2 4 L PCRIC
L 2EHI T, 3.3.1 MBEA D IRE B X O BT O RERTIZ, 15517z MIA
- NEFEZ N oI LT 2 BER 2 O RE I MG D 2 i il student-t B
Ex{ToT20 f30NT pfEA 0.05 RiGFTHILAEICHEREEND L LHEL, ¥
7o, AFEROIEEH TR L SR OBUEIC O W CTIIEHERE A2 L7, /77 BT

Fx 7 — N —CERHERGE R L T,
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4.1 BHEGZERIEE T V=7 X DRl
4.1.1 Poly I:C I X % & liiE o G

AWFFE T L 72 Poly I:C (SigmaP9582) T X % SfZlikid ic > v CEHi L 72,
Poly I:C % 5- 3 W5l #4 o M3 o 1L-6 ¥R 13 MIA BTl 7055+ 664pg/l. XTHARECIZ
224+82pg/l Th Y. HEAEZAD = (p=0.0005), ZNIFEFHETREATL
LIRE L IZIEFETH o 72 2, LAEX Y ARFFFECHEM L 72 Poly I.C @ fuy i bE

ZhER L 72,
4.1.2 RHARGIEIRIEE T v~ 7 A DVERK

JENR 228 VTEDfff~ v A% RBLL 26 LD~ ARHEICE >/, HELZ~T RD
5% Poly LC A 215 L7=d D 11 Pt AMEHEKZEE L b 02 15 ILTH
o7z, HHEEKKEE L~y XX A5 LRREL, 2D 5 bA R 25 L it e
LTHW7, Poly LC &5 L7z~ ALY I8 IERKEL, 209 bA X 12 L%

MIAfEE L CHWw7,
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4.2 RNA-seq IC X 5 FBfAbT

421 v TN+ V T4 F v 7

Qubit RNA Assay (Thermo fisher) iC X b, ¥ v 7 ViEE S X O RNA DM % i
E L7z, WL 260nm/280nm 33 _XCOH v T 2.0 LETHotz, 72
TapeStation RNA ScreenTape T RNA O fRICOWTEHHIL 7z, _XToH v 7
TRINESLALETH o7z AL XY, TXTDHY v 7 ik RNA-seq (T ATHE 7% iy

BTHbH L RMERL -,

42277 v b T —Z % 7T 4 o g

RISARTEF D RNA-seq D 7= 00 BEE4A v 7 MIABA Y Y LD —F7 vV A%
7 L FASTQ 7 — % % {%7-, fatp IC X VKLY — F B X T &7 % —[il5l]| %2 HL )
Rz b Salmon IC X VB TFRIAOERAX TV AV Y P T —2 %R L7z, &
bic, Av v b7 —%% TPM EIC X v IEBUL L 7z, TPM IEBULE O FBLER T4
LRBRICOWTEY v 7 BICKBEE T RO AR R EZRO ok, £V
TURICHNRREDIR Y #B0ab o7z UEX bV chood v 7LrolifGs &
Py =7 VAT = Z2DOHRIC BV TERFE LOBRBECR Y 3o EXD

o,
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421582 72 AZ) v 7

Salmon X Y XN/ TPM#IEA Y v b T —2D 5 b FEHED EA7 1000 o0&
GFHRHT—2X0, RNy 77—V helust2 #0 bWCBEERH 22 792420 v 7 %fT-
T2e 7 7 AXY v IICIXEREEEEZH G2, helust2 XY B I nzPHRX 2K 4 i1

NI, MIAREB X USRRRRICZNEN S 7 A2 Y v 7 I N BHIADIR S Lz,

4.2.2 R E)E LT

TPM IEM{L L7257 v F F— %% b T DEseq2 ic & ) SR HB G T O
1T o720 % EMRITE DHHIED 72 % Benjamini & Hochberg 1 X 0 #H1E L 72#H1E p fH
VT, #iIE p i3 0.05 LTOGEICHE L HE Lz, R 3B LUK 4 ICHKRE
@R O~ E% R, £ 3ICEEHICETMIA B CET L 2RRLHERT
. K 4 ITIEINRERC AT MIA BTN L 2 RHAZLBER %2R L7, MIARET
FIHMET L 28ET 1356, FRLZBEETIIBALEDE, 205 bEHEN 25
PAEDH LCIZ 05 EUTICRS D DIFMET LZEEF T 6. EALAZEEFTIE 2

TdH o7z, MIABETRHNINICEETRREMET L72BE T 2% (D 7.

4.2.3 Gene Ontology Enrichment f##7

REAZEBEILT DO B, LD XD hREEZFFO b OBREM I TV 5 D2 Z T3
% 72 % 1C Gene Ontology Enrichment fi##ft % 17 o 72, &#EE T ICfT 5 T T 2 HERE

Ha KT Goterm & v T, FHAEE(L 1 O HhIC & ORRERE DFEEE % 7 085+
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DBEAINT DD T L7z, R 5-1 BLUEK 5-2 I, ARICEMINL TS
(p<0.01) LHIE XN Go term D ) LAY F T o RICHTHINDEIbDERL
720
4.2.4 Gene set enrichment Analysis 1 & % Pathway f##7
DEseq IC X V1o N7ZBLETRIHT—2 XY RXv 77— fGSEA %\ T, Gene
set enrichment Analysis 1C & % Pathway @i 217> 72, 7 — X X — R ICEFFI N7z
NAY 2 A EENZELETD. EOBRERRAI MR I N 2B F O CRIEL <

V2D ERE L7z, IRHTICIE KEGG XA Y = 4 7= X R =2 & 7z 9294, JER 2%

6 1T,
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Color Key

0.5 0 a5
Value

M4 BBHNISAZYIVIICEBY Y INDIFIREY VY
hclast2 X WV i1 Enze — b=y 7B X OBHIRMZ /R, HUWZREETFREBEICOWT, &2 5

FROWERTRLZ, MENLELETFI D7 I92&2 ) v Ik aBRRI%Z Lo+, iz Ir e
Dr AR VI AR AR T, MIABE XBREcr S22 ) v adht,
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Gene_Symbol NHEEXEE MIARKREE E{E fHIEpfE

Bhlhe41 11.4 15.1 1.29 <0.001
Fzd2 6.18 8.60 1.34 <0.001
Cirbp 58.0 78.1 1.34 <0.001

Coql0b 24.6 335 1.35 <0.001
Usp2 32.1 45.8 1.41 <0.001

Fos 38.8 57.1 1.46 <0.001
Duspl 31.6 51.8 1.62 <0.001
Junb 88.8 160 1.79 <0.001
Egr2 8.15 15.4 1.79 <0.001
Btg2 6.68 12.9 1.81 <0.001
Dbp 60.8 111 1.82 <0.001
Tagln 10.7 22.2 1.97 <0.001
Cyr61 4.96 12.6 2.28 <0.001
Ciart 10.2 26.4 2.46 <0.001
Acta2 9.87 17.0 1.65 0.00133

Tiparp 6.41 8.85 1.33 0.00152
Sikl1 5.43 8.08 1.41 0.00169
Pim3 26.3 36.2 1.36 0.00180

Gm3033 0.00 0.854 1.85 0.00180
Nrld1 50.8 70.1 1.37 0.00244
Egr4 65.3 89.7 1.37 0.00409
Dusp5 7.52 10.9 1.40 0.00470
Rbm3 103 138 1.34 0.00479
Noct 46.9 51.6 1.10 0.00503
Nrld2 24.3 30.2 1.23 0.00577
Hes1 21.0 26.6 1.25 0.00637

Camk2d 34.4 423 1.22 0.00847
Clql3 124 148 1.19 0.00947
K1hl40 5.07 7.36 1.38 0.0124

Tsc22d3 54.6 75.1 1.37 0.0141
Fzd4 2.96 4.10 1.29 0.0146
Myl9 18.6 26.6 1.41 0.0196
Casp3 9.71 12.8 1.28 0.0217
Pter 71.4 92.2 1.29 0.0218
Mt2 402 529 1.31 0.0241
Errfil 14.5 17.3 1.18 0.0289
Inmt 0.87 2.58 1.91 0.0315
Mfge8 234 259 1.11 0.0357
Limd2 89.2 102 1.15 0.0400
Fzd1 5.02 6.54 1.25 0.0400
Pcsk9 1.45 2.40 1.39 0.0413

Csmpl 10.3 15.0 1.42 0.0445
Grhll 591 8.45 1.37 0.0455

x 3 EEAXEHBLET

SRR IS0 L€ MIA B0 RiTSEATEF CRBNEAD L T 28+ %73, (HIE p fE<0.05)
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Gene_Symbol NRBHXERE MARXEHE FE #HIEpfE

Gm47283 25.5 1.14 0.081 <0.001
Syndigll 6.92 2.01 0.380 <0.001
Drd2 2.98 0.644 0.413 <0.001
Alb 1.05 0.00974 0.492 <0.001
Scndb 23.1 11.1 0.502 <0.001
Uapl 38.6 19.0 0.505 <0.001
Ptpru 15.5 8.55 0.577 <0.001
Akap12 6.48 3.87 0.651 <0.001
Nefm 121 78.4 0.652 <0.001
Inf2 69.5 46.6 0.675 <0.001
Mical2 307 208 0.680 <0.001
Rasd2 49.3 33.3 0.682 <0.001
Nptx1 145 99.3 0.689 <0.001
Syt12 30.3 22.1 0.736 <0.001
Sptbn4 41.8 31.0 0.748 <0.001
Atp2b2 141 94.0 0.671 0.00180
Nefh 23.5 15.8 0.684 0.00237
Tmem178 87.1 65.3 0.753 0.00308
Kazn 25.7 17.8 0.705 0.00409
Ppplrlb 132 90.1 0.687 0.00470
Rims4 53.1 39.9 0.756 0.00499
Ttbkl 40.2 272 0.685 0.00581
Adora2a 6.48 2.63 0.486 0.00622
Six3 0.800 0.0315 0.573 0.00637
Arntl 18.8 12.2 0.667 0.00676
Hsphl 219 176 0.806 0.00848
Rph3a 220 167 0.761 0.00855
Hivep1 18.8 11.6 0.638 0.0113
Tmem151b 70.2 53.5 0.766 0.0117
Sle36al 25.8 18.8 0.741 0.0120
Hr 12.1 6.82 0.595 0.0122
Limk1 30.8 23.6 0.772 0.0131
Shank1 143 99.5 0.697 0.0176
Olfm3 16.9 10.7 0.654 0.0192
Csmd2 11.1 8.54 0.786 0.0192
Kenb1 38.0 25.8 0.688 0.0196
Shank2 323 21.8 0.685 0.0204
Cldn5 75.9 522 0.691 0.0216
Dst 36.5 23.0 0.638 0.0217
Baiap2 159 125 0.791 0.0221
Rgs9 8.50 4.83 0.614 0.0221
Sptbn2 316 231 0.731 0.0243
Homerl 124 87.4 0.707 0.0289
Ddx17 453 34.5 0.767 0.0313
Kif21b 9.20 5.98 0.684 0.0371
Gm45623 4.61 1.69 0.480 0.0391
Enox1 16.0 10.7 0.689 0.0391
R3hdm2 156 129 0.827 0.0391
Myol18a 59.1 46.2 0.786 0.0399
Cntn2 18.8 12.2 0.665 0.0400
Fmnll 67.2 50.0 0.747 0.0400
Prrt3 32.8 25.1 0.773 0.0400
Prss35 3.53 1.87 0.634 0.0413
Hs3st2 53.9 39.8 0.743 0.0413
Dscam 10.4 7.57 0.753 0.0413
Gm12394 2.57 1.30 0.645 0.0427
Mmp17 78.2 64.3 0.825 0.0458
Cacnala 58.5 51.0 0.874 0.0458

x4 REBEAXEHBET

BRI L€ MIA BE o RTBERTEF CRBNEAD L T 2@ %73, (FiIE p fE<0.05)
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GO_ID GO_TERM p-value EENZRALHEGT
G0:0048511 rhythmic process <0.001 Arntl,Noct,Dbp,Sik1,Usp2,Bhlhe41,Nr1d1,Ciart,Enox1,Nrld2
G0:0032922 circadian regulation of gene expression <0.001 Arntl,Noct,Drd2,Usp2,Bhlhe41,Nrld1,Ciart
G0:0007623 circadian rhythm <0.001 Arntl,Noct,Dbp,Bhlhe41,Hs3st2,Nrl1d1
G0:0030534 adult behavior <0.001 Drd2,Sptbn2,Sptbn4,Shank2,Shank1
G0:0002028 regulation of sodium ion transport <0.001 Drd2,Sik1,Sptbn4,Camk2d
G0:0007626 locomotory behavior <0.001 Adora2a,Atp2b2,Drd2,Dscam,Ppplrlb,Rasd2
G0:0001963 synaptic transmission, dopaminergic <0.001 Adora2a,Drd2,Rasd2
G0:0007628 adult walking behavior <0.001 Cacnala,Drd2,Cntn2,Sptbn4
G0:0035418 protein localization to synapse <0.001 Homer1,Baiap2,Shank1
G0:0051705 multi-organism behavior <0.001 Shank2,Shank1
G0:0045892 negative regulation of transcription, DNA-templated <0.001 Arntl,Fzd1,Hes1,Hr,Six3,Bhlhe41,Hivep1,Nrld1,Ciart,Dusp5
G0:0007416 synapse assembly <0.001 Cacnala,Sptbn2,Shank2,Shank1l
G0:0021692 cerebellar Purkinje cell layer morphogenesis <0.001 Atp2b2,Sptbn2
G0:0001975 response to amphetamine <0.001 Adora2a,Drd2,Ppplrlb
G0:0048148 behavioral response to cocaine <0.001 Drd2,Ppplrlb,Homerl
G0:0045944 positive regulation of transcription by RNA polymerase Il <0.001 Arntl,Dbp,Drd2,Egr2,Egr4,Fos,Hes1,Hsph1,Cyr61,Junb,Six3
G0:0033693 neurofilament bundle assembly <0.001 Nefm,Nefh
G0:0045104 intermediate filament cytoskeleton organization <0.001 Dst,Nefm,Nefh
G0:0051124 synaptic growth at neuromuscular junction <0.001 Shank2,Shank1
G0:0097107 postsynaptic density assembly <0.001 Shank2,Shank1l
G0:0060716 labyrinthine layer blood vessel development <0.001 Hes1,Cyr61,Junb
G0:0048642 negative regulation of skeletal muscle tissue development <0.001 Tsc22d3,Usp2
(G0:0021853 cerebral cortex GABAergic interneuron migration <0.001 Drd2,Cntn2
G0:0007223 Wnt signaling pathway, calcium modulating pathway <0.001 Fzd4,Fzd2
G0:2001014 regulation of skeletal muscle cell differentiation <0.001 Ddx17,Nr1d2
G0:0061469 regulation of type B pancreatic cell proliferation <0.001 Errfil,Nrl1d1
G0:0003150 muscular septum morphogenesis <0.001 Fzd1,Fzd2
G0:0035567 non-canonical Wnt signaling pathway <0.001 Fzd1,Fzd4,Fzd2
G0:0031133 regulation of axon diameter <0.001 Nefm,Cntn2
G0:0060022 hard palate development <0.001 Fzd1,Fzd2
G0:2000463 positive regulation of excitatory postsynaptic potential <0.001 Baiap2,Shank2,Shank1
G0:2000650 negative regulation of sodium ion transmembrane transporter activity <0.001 Pcsk9,Camk2d
G0:0051968 positive regulation of synaptic transmission, glutamatergic <0.001 Adora2a,Shank2,Shank1
G0:0048512 circadian behavior <0.001 Six3,Usp2
G0:0060412 ventricular septum morphogenesis 0.0010 Fzd1,Hesl,Fzd2
G0:0045616 regulation of keratinocyte differentiation 0.0011 Errfil,Grhll
G0:0016043 cellular component organization 0.0011 Fmnl1,Inf2
G0:0021984 adenohypophysis development 0.0011 Drd2,Hesl
G0:0042753 positive regulation of circadian rhythm 0.0012 Arntl,Nr1d1
G0:0050767 regulation of neurogenesis 0.0013 Arntl,Hes1,Bhlhe41
G0:0045110 intermediate filament bundle assembly 0.0013 Nefm,Nefh
G0:0008306 associative learning 0.0014 Btg2,Drd2,Shankl
G0:0061564 axon development 0.0015 Nefm,Nefh
G0:0030855 epithelial cell differentiation 0.0016 Fzd1,Tagln,Fzd2
G0:0003149 membranous septum morphogenesis 0.0016 Fzd1,Fzd2
G0:0060052 neurofilament cytoskeleton organization 0.0017 Nefm,Nefh
G0:0071625 vocalization behavior 0.0018 Shank2,Shank1l

#* 5-1 Gene Ontology Enrichment f&fit

Gene Ontology Enrichment f#fric X v, BHEZHELRFAAREICRMHEIN TV GO X —LD )
b, AV T a2 EEI NS b0 ERT, (p<0.01)
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GO_ID GO_TERM p-value EENIHREMETT
G0:0007270 neuron-neuron synaptic transmission 0.0019 Cacnala,Drd2
G0:0035810 positive regulation of urine volume 0.0020 Adora2a,Drd2
G0:0007409 axonogenesis 0.0020 Drd2,Dst,Cntn2,Sptbhn4
G0:0021702 cerebellar Purkinje cell differentiation 0.0021 Atp2b2,Cacnala
G0:0006355 regulation of transcription, DNA-templated 0.0022 Adora2a,Arntl,Btg2,Dbp,Egr2,Egrd,Fos, Tsc22d3,Hes1,Hr,Junb
G0:0060070 canonical Wnt signaling pathway 0.0025 Fzd1,Fzd4,Ptpru,Fzd2
G0:0045475 locomotor rhythm 0.0027 Usp2,Ciart
G0:0035914 skeletal muscle cell differentiation 0.0028 Btg2,Egr2,Fos
G0:0048167 regulation of synaptic plasticity 0.0029 Atp2b2,Baiap2,Rims4
G0:0035815 positive regulation of renal sodium excretion 0.0029 Adora2a,Drd2
G0:0042752 regulation of circadian rhythm 0.0030 Noct,Nr1d1,Nr1d2
G0:0007212 dopamine receptor signaling pathway 0.0030 Drd2,Rgs9
G0:0060134 prepulse inhibition 0.0031 Adora2a,Drd2
G0:0090179 planar cell polarity pathway involved in neural tube closure 0.0032 Fzd1,Fzd2
G0:0042756 drinking behavior 0.0033 Drd2,Mmp17
G0:0060291 long-term synaptic potentiation 0.0034 Syt12,Shank2,Shank1l
G0:0043278 response to morphine 0.0035 Drd2,Ppplrlb
G0:0003151 outflow tract morphogenesis 0.0039 Fzd1,Hesl,Fzd2
G0:0050885 neuromuscular process controlling balance 0.0041 Atp2b2,Cacnala,Shankl
(G0:0000188 inactivation of MAPK activity 0.0042 Dusp1,Duspb
G0:0045598 regulation of fat cell differentiation 0.0044 Hes1,Nrld1
G0:0033993 response to lipid 0.0044 Nr1d1,Nrld2
G0:0006357 regulation of transcription by RNA polymerase || 0.0045 Dbp,Egr2,Egrd,Fos,Hes1,Junb,Ddx17,Grhl1
G0:0000060 protein import into nucleus, translocation 0.0046 Arntl,Six3
G0:0060997 dendritic spine morphogenesis 0.0052 Shank2,Shank1
G0:0042493 response to drug 0.0052 Drd2,Fos,Fzd1,Junb
G0:0071276 cellular response to cadmium ion 0.0052 Fos,Mt2
G0:0043153 entrainment of circadian clock by photoperiod 0.0054 Sik1,Usp2
G0:0048026 positive regulation of mMRNA splicing, via spliceosome 0.0056 Cirbp,Rbm3
G0:0048255 mRNA stabilization 0.0060 Noct,Cirbp
G0:0045893 positive regulation of transcription, DNA-templated 0.0061 Arntl,Egr2,Fos,Fzd1,Fzd4,Hes1,Fzd2,Nr1d1,Nr1d2
G0:0019226 transmission of nerve impulse 0.0063 Cacnala,Sptbn4
G0:0001570 vasculogenesis 0.0064 Fzd4,Junb,Tiparp
G0:0030182 neuron differentiation 0.0065 Atp2b2,Btg2,Casp3,Pcsk9
G0:1900273 positive regulation of long-term synaptic potentiation 0.0067 Adora2a,Drd2
(G0:0042220 response to cocaine 0.0069 Drd2,Ppplrlb
G0:0021983 pituitary gland development 0.0071 Hes1,Six3
G0:0006351 transcription, DNA-templated 0.0072 Arntl,Btg2,Dbp,Egr2,Egrd,Hes1,Hr,Junb,Ppplrlb,Six3,Ddx17
G0:0051899 membrane depolarization 0.0073 Adora2a,Cacnala
G0:0021537 telencephalon development 0.0076 Hes1,Six3
G0:0090102 cochlea development 0.0078 Atp2b2,Hesl
G0:0009987 cellular process 0.0080 Junb,Fmnll
G0:0045665 negative regulation of neuron differentiation 0.0081 Hes1,Six3,Cntn2
G0:2000311 regulation of AMPA receptor activity 0.0084 Shank2,Shank1
G0:0048854 brain morphogenesis 0.0088 Shank2,Shank1
G0:0007605 sensory perception of sound 0.0088 Atp2b2,Casp3,Fzd4,Sptbn4
G0:0051252 regulation of RNA metabolic process 0.0090 Cirbp,Rbm3
G0:0035335 peptidyl-tyrosine dephosphorylation 0.0092 Dusp1,Dusp5b
G0:0048741 skeletal muscle fiber development 0.0094 Homer1,KIhl40

#* 5-2 Gene Ontology Enrichment f&fit

Gene Ontology Enrichment f#f7ic X v, BREZHELRFAAREICRMHEIN TN GO X —L4D )
b, AV T a2 EEI NS b0 ERT, (p<0.01)



Pathway_ID AV LT E A HEITV)yFHAVPRAT HWIEpIE

mmu04070 Phosphatidylinositol signaling system -2.29 0.00542
mmu04360 Axon guidance -2.08 0.00542
mmu00562 Inositol phosphate metabolism -2.02 0.00542
mmu05032 Morphine addiction -1.98 0.00542
mmu04724 Glutamatergic synapse -1.94 0.00542
mmu04020 Calcium signaling pathway -1.93 0.00542
mmu04728 Dopaminergic synapse -1.89 0.00542
mmu04024 cAMP signaling pathway -1.88 0.00542
mmu04015 Rap2 signaling pathway -1.77 0.00542
mmu04915 Estrogen signaling pathway -1.77 0.00542
mmu04510 Focal adhesion -1.65 0.00542
mmu04810 Regulation of actin cytoskeleton -1.58 0.00746
mmu05016 Huntington's disease 1.84 0.00549
mmu05012 Parkinson's disease 2.00 0.00542
mmu_MO00340 Proteasome, 21S core particle 2.09 0.00542
mmu00982 Drug metabolism - cytochrome P451 2.12 0.00542
mmu00480 Glutathione metabolism 2.14 0.00542
mmu00980 Metabolism of xenobiotics by cytochrome P451 2.21 0.00542
mmu00190 Oxidative phosphorylation 2.54 0.00542
mmu03010 Ribosome 3.21 0.00542
mmu_MO00177 Ribosome, eukaryotes 3.46 0.00542

#* 6 Gene Set Enrichment Analysis iC & %27 = 4 f@#7
Gene Set Enrichment Analysis IC X 227 = [ T OFFREZRT, filEz vV vy F AV FRaT

k. TR ICHER T MIA HECEOREREL T2 002 HNCTRT, LR IR kL
MIA FECTHXHIC A b D2 b AMEICEEHE L 72,
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43 Y T7nxALPCRICKZHEIZEBEFDHNER

RNA-seq DR, ML X N RHLEBET D9 B Drd2 5 X O AdoraZA 12T
Y724 5 PCRICEZMHINERZITo 72, FREX 3 1C/RY, Drd213 MIA #T
T HEEE & LEER L 0.16 5 (p=0.017) ICHEICHHD L Tz, AdoraZA H MIA #f

TITAHRRE L LB L 0.36 5 (p=0.019) ICHEICHHD L Tz,
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4.4 FEBEBEEG IS0 T OB

4.4.1 HSERTEFIC 351 % Drd2 Fifiia o 25 5

O RIEREIC X Y FIEATENIC B % Drd2 B0 % E % 50l L 72, sHElES
BB L OREN LA R ERR 2 6 1R, MIREEIC 31T 2 FTSEAT
Brc o Drd2 MM EE1E 1218+ 165 /10 'mm?® TH - 72, MIA BEIC BT 2 i
SHATE D Drd2 MM ZEE X 792239 {#/10 'mm3 TH - 7=, XfHEEE & LKL,

MIA Tl A EIC Drd2 BBHEMAEZE MK T L CTwiz (p=0.04),

4.4.2 Drd2 B o BiSERTEF Ic B51F 2 CaMKIla & GAD67 @5

RTSERATEFIC 3510 % Drd2 BGMHEMAE2S & X 5 AfEEOMIETH 2 2 2L T 5 729,
P CaMKIl a fiifk 3 X O GADG67 Hifk % Fl v € “HASEREROZ T o 72, %
7B LUK 8itnd, CaMKlla GO IX, WS L O MIA ffics o
THEEIRD 20 572, GAD67 [GIHEMAL O % & it s L O MIABfIcBWTH

HEIRD D o7,

KiZ Drd2 BrEfiidic 3515 32 CaMKIl a 3 X 08 GAD67 DRI oW THEEEL 72,
Drd2 & X O CaMKII a % 356513 2 Ml %S 130 BElE & MIA B o cHE &2 20
7o 7. —77 Drd2 3 X U GADG67 % L34 2 e % FE 120 RE & Heie L MIA
THREIET LT (p<0.01), REMZRILREHBAFEGRE T T -] 2Bt

BROBY FRA, ITRT,
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AHFECIE MIA & 7 v~ v X DFEERTE T RNA-seq 1€ X 2 FEBIRB RN 21T\
MIA E7 A= 7 RITHEWT F =28 3 VHRERICH 20 3 B F RO T 2580 72,
FBLIEG T D 5 b, HEKRMIE L OBERL I NTws F =1 v D25
BRI OWT, BEHBILFIC X 2 Et 21T o 720 2 DFER, MIA €7 0= 7 X D]
BHATEFIC B W T N =33 v D2 AR Z IS 5 GABA {E#itEmeiid o) 2 58
7z, GABA {EB) MM RIEDRA FFED b0zl b b MIA €T A=
7 ZDEIEATEIC B VT, =8 I EBIMERE D A 25210 5 GABA {EEhIEFHFRE

ML D HAA] & HDEFE R AR I N D Z L HTRB I LTz,

51 MIA 5~ ZDEER L KEECTOEF LD Y1

MIA €7 V=7 ZE, R OBHEGEERIGIC X ) phft s R 2 B L 27
LEWITH DB, MIA EFAY APMHRFRZEREICESL 70w A TRBEIGE L
LCD IL-6 WP EELEZ LN TWS B, Poly :C 13V 4 VX RNA %7 %
TLR3 12052 YUY FTHY TLR3 2/ L 788 X b IL-6 bz et T 5, Z
D IL-6 FWDOHEIC L Y, MIA =7 2 iCB W TERERTHERBORKHEA T S h
52 ENRREINTEY IL-6 %4 L72REHIE MIA €7~ 7 2OEKICE W TIEFIC

BHETH LY, KFRICBEWTIX, A=Y A~ 20mg/kg @ Poly 1:C JEEN 5% 1C
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Mm#E IL-6 OBEFEREMZED TE Y BRESICH oI iliE S L7z 2 & 23Rl ¢
& oo SEATOIZE CIRFEDKHEDIMAE T TL-6 IRE T MIA €7 v =7 ZABERE L TH Y

AWFECOZYAFHIICLY) MIAET A Y ARMERINZLEZ NS 2,

b MBI B EHAGIEIRGE & A TR VW72 MIA €70~ 7 2D HEIRIEL ~ L
D DIEEEELLL TV 258 v d gD W TR HEEC H - 72, Bl X S H#E
KBV TRRZAHHOMEANT — 2 %185 S L BT EmRNICEHL W2, b Mgk
F B BHAGIEIRIE L S~V ZRE L 22 TR A W72 D TH 5, LD L 7R0s AR
1 =Fcolnd IL-6 RED EF & AT DMERMAEFIE Y A 7 OBE WL X
NTHY ., RUIEIC B CRIEZRE O FHENIC AT IL-6 IREZ w722 & 1374 T

HolebFZEzbiLd ¥,

5.2 RNA-seq IC X 3 FREZHER T B LR Y = 4 O]

MIA EF A= ZICENWT, N T v 227 ) 7 b —2DZLICOWTITEEA 7n
WER D B, & ICHITEAATEFO P 7 v A2 ) 7 b — L2 DWW CTEHiA—E L Tk
v 80, Connor 5 3 X U Stephen 5 D 2 D DIEFTHIFETlE, MIA EF A~ 7 X DHIHHE
AT CILBETFARREZHBIEF ICO T2 b LARERC R EHRE L TWw 5 290, —
FHCARMIETIE 99 ORALEBIE T 2RD Tz, TOXI RERPELZDICIE2D

DERBEZ LN, £F. LD EITHERTIZ 1 28T v TR RN % 17
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S TWVWEHTH 2, MIA E£7 )V~ 7 ZADHFEHRTE COBIETRHLE) L Z DTl
BTRELILMT 2 eMEfI Tl Y &, KK To 8K & R ICER A
LiztEzbNns, 95 1RE, EFFEOENTH S, Lo 2 o0if5EcldEls
TREMITE LT~4 2707 L4 ZH0TWw5 7, K Tld RNA-seq Z H 7z,
~A 27u7 L 4L RNA-seq ZHIEL 7254, RNA-seq (LB FRBALH 2T %
5LV YRIEL. XV ERFEHOBRT T RILH 2T 2 2 LB TE S o, Kiff
RICBWTHRHEEFH 2 HD 72 F =3I VRIS b 2 EETIEEEICE TR
MFBEL DR A4 72 uT v A4 R L 720ERT ORFFE C IR © % 722> o 72 Al g
D E . Z DT RNA-seq ZFIH L 72 AR0F781: X 0 5Hll B n 7R Z B L <

BOVEEVEHLLEEZOLNDS,

A5 D GO enrichment fETOFERZ ST 2L, =T 4TV I X LB LV
F—o¥ I VIC X 2 MHRIEIC 2D 5 Go term ICFEBIZTRBR T3 BICHRIF S L
T3 Z PR EN7z, Gene Set Enrichment Analysis T3 B2 s Rz <, /h
JIREIERC A 4 v F ¥ p V70 EOMRIGEICED 2 XA Y = 4 OEEHRD bz,

S D ICHhRAECHINEEIE & v o LR DI ICBD 2 X2 T = 4 DRE LD D

&

Nniz,

F—=HT 4T VY RXLCHHDb 5 EETHELEH 2L RNz 2 b ik, Ak

AHE B O FTHEATE T b R OGRS HE I N T B 2 L HETHEZ D & RELH
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RRWFERTH 2 S, L2 LARDBL, ¥—=AT7 4T VI XL 0b 5B T D%
IEH V) X L EHA L CRBAE) 2R AR IR R T OV v TR 9 K o 12
KED D —KFH O A THRINE Nz b DTH Y, BRI AY v TARNEDOY — 7 7 4
TYVIYRLIEOWTHRICERB LT A VICRoTELT, F—h T4 TV I XL

Chhb 2B TRERE 25T 5 2 & IZINEETH - 7,

— B ARWITE TS 21T 75 o 7= R A B T Drd2 3RERKIPED F—o% 3 VK
CBWTHENARBREREEINE F—I v D2 F8KEPa—FLTW3, ¥
QICINT X DI Adora?A D a— K377 73 A2a ZRMEITIF—o3 v D2 R

Re~Tr=w—%EK L., F—2%3 v D2 ZEKROBAE L BIRIC Db > T B %,

113

INSDHBFAEEMLTIZ MIA EFA~ Y R EHAERTFVEDIMEL LTEET S
ACHEHEGMALEZEZONDS,

¥ 72, IEEDORITIFRICE VT MIA 70~ 7 X DRTERTEF¢O Drd2 mRNA
FEBLR R T D D2 ZAEMAE A DK T 038E T 3 708, SEfTHFSE <l GABA
TEBIMEMRR R S b 28I T RIAET & F— 3 3 VEEIEMRIC 2200 b 2 8T
FEHZE 3 IS (M ST 3835, S b OB O W CHRBSEIICRET L 7=

B T o1,
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FT I IEEKaA AMPA/NMDAZ!
F—)= > D2 A OINA I BRI

AFOY—
R—)C=> D2k 75 )R ERa2A ‘
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} S
®@— &) @ .

X9 F=rIvD2REGLTT vV a2AZBEOMHAEERICOWTD Y F 7 2AEEEXX

F—,%v3 v D2 ZFKIE cAMP 5 X 0 DRPP32 %/ L T F 7 A miEicxf L TG Ic @ < & S h
2, 7T/ VB a2A I N — Iy D2RERE~T o~ —%BKT 2L TF—oI v D2%
AL co7rAT ) v 74 verx—L LTRSS, cAMP: ¥ 4279 v 2 AMP,PKA: 7
a7 A4 vFF—+A DRPP32: F =3I v ¥4 2V v AMP itk ) vk s v <28 32, PP1: 7
B7A v T4 A7 7 E—%1, (Ferré b DRk % b L1C BioRender (https://app.biorender.com/)
QU 1)
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5.2. 1 AHARAE R AT Dt R DT

AHFFE Tl RNA-seq Z I L. HIREHEE - S0671C 22220 & FHIBHATEF I 0 B I5 T
RIEHZBH L 72, ROBEBEE LT, RNA-seq ICL WAL IR o7z F—o¥ T v
D2 ZHEEICoOVWT, MBABRETIC X Y 200 M e LEE2FHEL 7z, MIA €T L~
7 ZCIRETERTEIC 3 C R —o% 3 v D2 ARG TEMIIE S EE 239800 L T v 72 23,
6 D&EH MIA E7 N~ 7 AHFEHRTEFICEH T 2 M0 Z 0 b DX L Tweizn
b, F =83V D2 ZERBGHEMEA R R L Cn e FE X b b RIC,
WAL F =3 v D2ZRERBHEMES DX 5 7Tu 7 7 AL OfilaTd 2 0%
PR B 72w, WHEMRIIEOR RN~ — 7 —Td 2 GAD67 ¥ X CELE MM
faoREy~—7—TH % CaMKlla & ® 2 B E{To 72, % DFEHE, MIA 574
<7 ZICH W TIE GAD67 & Drd2 % HFH 4 2 MBI L Twnwd 2 & A8

Hﬂgﬁ)k&")f:o

IAIC B W EIC Drd2 #5332 GABA {EB 4 M 13 4 5tk oo vh A ik
Ml TH 5, MBI L, BERSEERL — 7 IcB 1T 2 K OZE ZH > T\ 3
60970 —J7CRMEE I D Drd2 ##I9 3 GABA {EHMRMIEAZFZEL TEB L .,

REN TR S %,
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5.3 HIBHATHEFIC I T 5 N —-¥ 3 v D2 ZAM & G mRE & o BfR

HIBHATETIC B 1 25 B —o% 3 v AN I3 MIERIGE R IS E S 2 F —% 3 v fEE)

TEMREEAIE L VI T s, F= I VORAKITITT G 2 v 37 gz

BIRT, ZOGMEEEIAA Y F vy AV UZEAEI D BN, T2, v F T REZTT

7z < R ok PHIIARIC D I L T b L WO  FE»H 5, F—-¥ 1 v

DRI FAME R > F 7 A2 SRR ICERE F— I v R L b

MERINT VL, TNHDRED O F— I VIZZ Db DRERIELZHS L) X

b, FHEEI O IFHmE 2 B3 5 it mE B E & L CoREIPEE T T

b) z) 710

HIBHRATEFIC 0403 2 W —o% 3L Vv RERITZ D% < 2 D1 ZBE T, D2 XEMEITD

2\, D1/2 8B b OFERE B ICHHAMINE - ME= 2 — v it 525, D2 %

BARITHEINTE = 2 — a0 VICE S HKHLTWw3 B8, D2 /R ENE=2—a v %

I L CHEARMINE DS 2 filliHl L. RISHATEFBRE IS B2 5 A T e EZ b TV D

", WA I B O IR INITIE T I3, ATSEATEF C D GABA FEIME M E= = — o V&

BB ORBULT A E TN T3 P, =7 A TIIHBARTEF TV 7T A 73

YIGHENME= 2 — v v D D2 RERFAERZKT 45 2 & T, MAKMERDITHIHR

WHARX L Z ERMEINT WS T,

TN DRATHED LELE T 5 &, A KIE CIIATEERT ONME= 2 — v v ifi]
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ODBDBERERHY ., BHILOFNICE —o3 v D2 ZERPBEE L T B [Re 2 #

ZbND, RIFECER L= MIA EF A~ 2T [AREIC, BRI ONE= 2 —

0y CTR—=I Vv D2ZABEOREBZMETNT LT Y, HELTEICE T % FEdoBE

BRI LEZLND,

5.4 HRHAGREIEIC X 2 EERE ~D A =X 4

1929 FICHEMEELF ICEWTELXDOHENRFREICSL W &M I N 778, YY)

FAFDREMELF P EE S N0, BICKTICTHITS 2 EAYE D BHAKS: & D 52

UGS NG XS ICho e Py RFFETRIFHRIC T~ 7238 b BHARIEIIE &

ST R DO W CER L 72 MIA EF v~ ZDOFEATEFICE W TAE=S 2 —

oOyDREEWIFTRZEZ, 202 Lid MIA 74~ 20, FHBENEEIC XY

FEREIT 28 o =i RAIE DI REE B 2 FH 3 2 Al REME 2 /R 5 % b D D, 72 BHAR

ERIE LSRR OERE 2 ZREITDR, &0 HICOWTIEANETIIARAHO E £

TH b, FHEGERIEIC X 2 RFEERICE 3 A = AL I13EA REDS D 2 238

FECTC—HLERBIEONTHRWIL-6 3 X VIL-6 DRl %ZZ 1T CT~L 3—T17

ML O b En s IL-17 B FEELRZRH 2R T e G INTnsH0D 0 %

NS DRI A M A A4 VRERICED X ) L clRIRoMRRICHELY RIT

D& & T HIERMHTH 5, IL-6 1TNRBLEEMED 70 23, BHED B SITIE

CTHRBETCOIRWINTWE I ERHL2 L o T2 8, IL-6 X RFEWEY A P A A
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v e L CHEOMRMICRE 2 KT 325, & I GABA fFEiEMREMIEs L O F
— % L VAEBN R IR B A ST C L AUR S T W» B 828, GABA fEEhME:
D NP AR AR A L 1 i A B I R R AR R CFE 2R L IRR & & b IS RIMET Ic B 8 3
BH, IL-6 132 OBEFRICHEMICERAT 2 2 EAMEIN T B 8, T, [L-6 1T F
=8 I VEBN MR O AR IS E R 5 2 T 3 8 B EIREENC LT F—o¥ 3
v VEBYPE AT A O RTSEATEF ~ DI IC B W C IR FERN T TH 2 A P ) v 1 A
EE R &E % FFO 2 B, KL CHifT L 72 RNA-seq Tl MIAFETA U v 1 0%
KTH 2% DSCAM DHEELRFBUL T %2380 7= (£ 3), £72% D% D GSEA T T
Axon Guidance IC2>2>b 2 BIEFRBLB P AR ICEM I LTz, 5% 2 0%
DIFFEIC X Y BEIRRIETETEL & B —o% I ViR R & DB b Y 23] X L 5 Al e

H2H 5,

DLE2 S, FHAGREIRE IC L Y BRIz IL-6 25 F — % 3 VAEBEERMIE o %
ExHEST 25, R F—o% 3 VAEEIPEARREHIAC © RiTBERTE ~ D15t 5 L U8 GABA fE
BENME=2—m v~ V= I VA DHEF I NS, R L L CHIBHRTE © GABA
EEIENTE = 2 — 1 v OBREK T I X W ITEIRBIBNCEEMREL 5, LI A H =X

LSRG R IHE O BT SH AT A AE 1< B 3 2 IEIR IS B L T 2 AlREME S HERI 2 L 5

59



55 AWFEDIRF & SR OHE

I N o DGR 2 AW TE DGR 2 DIREES 2 ICIZA T ORARH 5,

AWZETIZ, MIA 70~ 2D 8 BEEIRD A TDRRIT Z 1T o 72, HIRFER T
Z RIS % M Tl MIA £ 7 v~ v A DFIEBENT 75 & I ¥ —o% 3 AEB) g
IR DET D T DB EIIRT %2 . BRZEH 2> & pliE £ CHRERAI TN 32 2 & 28

VELEEZHND,

S DICAIIE TIZFEBRAT DRGSR ICHD & | AHIARIITTEIC X 5 #HFE R ORERGL

ZENT L 720 AR ICE W CIIRIREEH DML S Wz Drd2 DEEEFEY)CTH 5 F — ¥

/4

v D2 SZEMRIT O THOE SIS L A RIWNT 21T > 72, Adora2A b FEBIZLE) % 3%
DTNz DD, KIMKETORRED V2 I o NEiCcH o7, 72 F—o%
IV D2 ZFARGHMEOBEED bF 2 5 & WG/ R LS I b K —
NIV D2REBEFRBL T MIEBTES 2 L ARBI N, SITITIRT
AbBFA LIz YTICD V=83 v D2ZEEBFEI L T 3 AlReE2 R %
ENTW D% OHEENCTOWTIIIAMETIE A\, RIFFETRE®D 72 Drd2 LA o FIE

HhE{R T B X O AL LAS IS 2w C b AT 21T 5 B B B,

T2, AR CRD LN EBEPEBIITHRFEMOERE L L TCERKHI N DL
W ELED T, GABAEFINE =2 —v vy ~D F =8I v ATTDKTIC X 2178

R D FEF 0T, BREM BT 21T 5 C & TRHASRIRGG I X 2 it R R

60



ANZRXLDFEHD[REE Z 2 b b,

MIA T~ T AW, HERFEDRED A% ET VL L 28T T L Tldzmn»

EWVWIORTHDE, MIA ET M~ v REZORBAD SIAERIVEE T VEY L LT

TR BEAARZ P 7 AE0E)ET L E L CHEAINL TS, 20720,

AT TR o N AR 13, HMUICHAKRFIEDRREBICHLE S NS b D Tida <. HM

AT T LIER E S B Tl 2 MR FERE 2 B L T B RIRETEDS D B

ARWPFE TIERHARIZIIG I X 2B ET v~ 2 2B L. % DHIEHATEF IC B

WC, F =8I VIIREEIC 0200 b 2 BT RILDOE T B LU F =¥ v D2 ZAK

ZFEH S 5 GABA fFENIEMEMIIE O 2072 2 & b BHAREIEIC XY F

— o3 I AEENERRE D A1 2 21T 5 GABA TFEN AL i fi] & 2> 0 BF 234 X

NBZEVRINT, TN DFERIT, BHARRE L HERTEDFHIES L % OJFlE

AHOBAGRE RIS 2 L CHEERFIALEZ b,

61



LN |

BT

Alnzs, D. er al. Brain Heterogeneity in Schizophrenia and Its Association With

Polygenic Risk. JAMA Psychiatry 76, 739-748 (2019).

McCutcheon, R. A., Reis Marques, T. & Howes, O. D. Schizophrenia—An

Overview. JAMA Psychiatry 77, 201-210 (2020).

Jaaskeldinen, E. et al. A Systematic Review and Meta-Analysis of Recovery in

Schizophrenia. Schizophrenia Bulletin 39, 1296-1306 (2013).

Kahn, R. S. et al. Schizophrenia. Nature Reviews Disease Primers 2015 1:11, 1-

23 (2015).

Prince, M. et al. No health without mental health. 7he Lancet 370, 859-877

(2007).

Salomon, J. A. et al. Common values in assessing health outcomes from disease
and injury: Disability weights measurement study for the Global Burden of

Disease Study 2010. 7he Lancet 380, 2129-2143 (2012).

Correll, C. U. & Schooler, N. R. Negative Symptoms in Schizophrenia: A Review
and Clinical Guide for Recognition, Assessment, and Treatment.

Neuropsychiatric Disease and Treatment 16, 519 (2020).

62



10.

11.

12.

13.

14.

15.

Nishioka, M. er al Identification of somatic mutations in monozygotic twins

discordant for psychiatric disorders. np; Schizophrenia4, 7 (2018).

D, S. C. et al. Association within a family of a balanced autosomal translocation

with major mental illness. Lancet (London, England) 336, 13-16 (1990).

Ripke, S. et al. Biological insights from 108 schizophrenia-associated genetic loci.

Nature 511, 421-427 (2014).

Lindstrom, L. H. er al Increased dopamine synthesis rate in medial prefrontal
cortex and striatum in schizophrenia indicated by L-(8-11C) DOPA and PET.

Biological Psychiatry 46, 681-688 (1999).

Howes, O. D. & Kapur, S. The Dopamine Hypothesis of Schizophrenia: Version

[II—The Final Common Pathway. Schizophrenia Bulletin 35, 549-562 (2009).

DH, I. & G, F. Abnormalities of cerebral blood flow distribution in patients with

chronic schizophrenia. Acta psychiatrica Scandinavica 50, 425-462 (1974).

Shenton, M. E., Dickey, C. C., Frumin, M. & McCarley, R. W. A review of MRI

findings in schizophrenia. Schizophrenia research 49, 1 (2001).

van Erp, T. G. M. er al Subcortical brain volume abnormalities in 2028

individuals with schizophrenia and 2540 healthy controls via the ENIGMA

63



16.

17.

18.

19.

20.

21.

consortium. Molecular Psychiatry 21, 547-553 (2016).

Rimol, L. M. er al. Cortical Thickness and Subcortical Volumes in Schizophrenia

and Bipolar Disorder. Biological Psychiatry 68, 41-50 (2010).

Salvador, R. er al. Overall brain connectivity maps show cortico-subcortical

abnormalities in schizophrenia. Human Brain Mapping 31, 2003-2014 (2010).

Vita, A., de Peri, L., Deste, G. & Sacchetti, E. Progressive loss of cortical gray
matter in schizophrenia: a meta-analysis and meta-regression of longitudinal

MRI studies. Translational psychiatry 2, €190 (2012).

Nakamura, M. er al. Surface morphology of the orbitofrontal cortex in individuals

at risk of psychosis: a multicenter study. European archives of psychiatry and

clinical neuroscience 269, 397-406 (2019).

Mednick, S. A., Machon, R. A., Huttunen, M. O. & Bonett, D. Adult
Schizophrenia Following Prenatal Exposure to an Influenza Epidemic. Archives

of General Psychiatry 45, 189-192 (1988).

Kentner, A. C. et al. Maternal immune activation: reporting guidelines to improve
the  rigor, reproducibility, and  transparency @ of the  model.

Neuropsychopharmacology 44, 245-258 (2019).

64



22.

23.

24.

25.

26.

217.

28.

Selten, J.-P. & Termorshuizen, F. The serological evidence for maternal influenza
as risk factor for psychosis in offspring is insufficient: critical review and meta-

analysis. Schizophrenia Research 183, 2-9 (2017).

Khandaker, G. M., Zimbron, J., Lewis, G. & Jones, P. B. Prenatal maternal
infection, neurodevelopment and adult schizophrenia: A systematic review of

population-based studies. Psychological Medicine 43, 239-257 (2013).

Severance, E. G. et al. Discordant patterns of bacterial translocation markers and

implications for innate immune imbalances in schizophrenia. Schizophrenia

Research 148, 130-137 (2013).

Atladéttir, H. O. et al Maternal infection requiring hospitalization during
pregnancy and autism spectrum disorders. Journal of Autism and Developmental

Disorders 40, 1423-1430 (2010).

Brown, A. S. & Patterson, P. H. Maternal infection and schizophrenia:

Implications for prevention. Schizophrenia Bulletin 37, 284-290 (2011).

Winship, . R. er al. An Overview of Animal Models Related to Schizophrenia.

The Canadian Journal of Psychiatry 64, 5-17 (2019).

Shi, L., Fatemi, S. H., Sidwell, R. W. & Patterson, P. H. Maternal Influenza

65



29.

30.

31.

32.

33.

Infection Causes Marked Behavioral and Pharmacological Changes in the

Offspring. The Journal of Neuroscience 23, 297-302 (2003).

Gambill, J. D. & Kornetsky, C. Effects of chronic d-amphetamine on social

behavior of the rat: Implications for an animal model of paranoid schizophrenia.

Psychopharmacology 1976 50:350, 215-223 (1976).

NABESHIMA, T., MOURI, A., MURAI, R. & NODA, Y. Animal Model of
Schizophrenia: Dysfunction of NMDA Receptor-Signaling in Mice following
Withdrawal from Repeated Administration of Phencyclidine. Annals of the New

York Academy of Sciences 1086, 160-168 (2006).

Featherstone, R. E., Kapur, S. & Fletcher, P. J. The amphetamine-induced
sensitized state as a model of schizophrenia. Progress in Neuro-

Psychopharmacology and Biological Psychiatry 31, 1556-1571 (2007).

Nagai, T., Ibi, D. & Yamada, K. Animal Model for Schizophrenia That Reflects
Gene-Environment Interactions. Biological & Pharmaceutical Bulletin 34, 1364—

1368 (2011).

Mukai, J. et al Palmitoylation-dependent neurodevelopmental deficits in a

mouse model of 22q11 microdeletion. Nature Neuroscience 11, 1302-1310

(2008).

66



34.

35.

36.

37.

38.

39.

Ellegood, J. et al. Neuroanatomical phenotypes in a mouse model of the 22q11.2

microdeletion. Molecular Psychiatry 19, 99-107 (2014).

Zuckerman, L., Rehavi, M., Nachman, R. & Weiner, I. Immune activation during
pregnancy in rats leads to a postpubertal emergence of disrupted latent inhibition,
dopaminergic hyperfunction, and altered limbic morphology in the offspring: A
novel neurodevelopmental model of schizophrenia. Neuropsychopharmacology

28, 1778-1789 (2003).

Ozawa, K. et al Immune activation during pregnancy in mice leads to
dopaminergic hyperfunction and cognitive impairment in the offspring: A

neurodevelopmental animal model of schizophrenia. Biological Psychiatry 59,

546-554 (2006).

Malkova, N. V., Yu, C. Z., Hsiao, E. Y., Moore, M. J. & Patterson, P. H. Maternal
immune activation yields offspring displaying mouse versions of the three core

symptoms of autism. Brain, Behavior, and Immunity 26, 607-616 (2012).

King, B. H. & Lord, C. Is schizophrenia on the autism spectrum? Brain Research

1380, 34-41 (2011).

Smith, S. E. P, Li, J., Garbett, K., Mirnics, K. & Patterson, P. H. Maternal

immune activation alters fetal brain development through interleukin-6. Journal

67



40.

41.

42.

43.

44.

of Neuroscience 27, 10695-10702 (2007).

Mandal, M., Marzouk, A. C., Donnelly, R. & Ponzio, N. M. Maternal immune
stimulation during pregnancy affects adaptive immunity in offspring to promote

development of TH17 cells. Brain, Behavior, and Immunity 25, 863-871 (2011).

Hwang, Y. er al. Gene expression profiling by mRNA sequencing reveals
increased expression of immune/inflammation-related genes in the hippocampus
of individuals with schizophrenia. Translational Psychiatry 2013 3:10 3, e321-

e321 (2013).

Chow, K.-H., Yan, Z. & Wu, W.-L. Induction of Maternal Immune Activation in
Mice at Mid-gestation Stage with Viral Mimic Poly(I:C). Journal of Visualized

Experiments €53643-e53643 (2016) doi:10.3791/53643.

JJ, G. et al. Interferon induction and its dependence on the primary and secondary
structure of poly(inosinic acid).poly(cytidylic acid). Biochemistry 17, 4214-4220

(1978).

Martins, K. A., Bavari, S. & Salazar, A. M. Vaccine adjuvant uses of poly-IC and
derivatives.  https.//doi.org/10.1586/14760584.2015.966085 14, 447-459

(2015).

68



45.

46.

47.

48.

49.

50.

51.

Lovick, T. A. Estrous cycle and stress: influence of progesterone on the female

brain. Brazilian Journal of Medical and Biological Research 45, 314-320 (2012).

Prieto, C. & Barrios, D. RaNA-Seq: interactive RNA-Seq analysis from FASTQ

files to functional analysis. Bioinformatics 36, 1955-1956 (2020).

Chen, S., Zhou, Y., Chen, Y. & Gu, J. fastp: an ultra-fast all-in-one FASTQ

preprocessor. Bioinformatics 34, 1884-1890 (2018).

Patro, R., Duggal, G., Love, M. L., Irizarry, R. A. & Kingsford, C. Salmon provides

fast and bias-aware quantification of transcript expression. Nature Methods 2017

14:414, 417-419 (2017).

Love, M., Anders, S. & Huber, W. Differential analysis of count data-the DESeq2

package. (2014) doi:10.1101/002832.

Ge, S. X., Son, E. W. & Yao, R. iDEP: An integrated web application for
differential expression and pathway analysis of RNA-Seq data. BMC

Bioinformatics 19, 1-24 (2018).

Young, M. D., Wakefield, M. J., Smyth, G. K. & Oshlack, A. Gene ontology
analysis for RNA-seq: accounting for selection bias. Genome Biology 2010 11:2

11, 1-12 (2010).

69



52.

53.

54.

55.

56.

57.

58.

Kanehisa, M., Furumichi, M., Sato, Y., Ishiguro-Watanabe, M. & Tanabe, M.
KEGG: integrating viruses and cellular organisms. Nucleic acids research 49,

D545-D551 (2021).

Kanehisa, M. Toward understanding the origin and evolution of cellular
organisms. Protein science : a publication of the Protein Society 28, 1947-1951

(2019).

Kanehisa, M. & Goto, S. KEGG: kyoto encyclopedia of genes and genomes.

Nucleic acids research 28, 27-30 (2000).

Korotkevich, G. et al. Fast gene set enrichment analysis. bioRxiv 060012 (2021)

doi:10.1101/060012.

Otsu, N. THRESHOLD SELECTION METHOD FROM GRAY-LEVEL

HISTOGRAMS. /EEE Trans Syst Man Cybern SMC-9, 62-66 (1979).

Allen Institute for Brain Science. Allen Reference Atlas — Mouse Brain [brain

atlas] (2011). Available from atlas.brain-map.org.

Gumusoglu, S. B., Fine, R. S., Murray, S. J., Bittle, J. L. & Stevens, H. E. The role
of IL-6 in neurodevelopment after prenatal stress. Brain, Behavior, and Immunity

65, 274-283 (2017).

70



59.

60.

o1.

62.

63.

64.

Allswede, D. M., Yolken, R. H., Buka, S. L. & Cannon, T. D. Cytokine

concentrations throughout pregnancy and risk for psychosis in adult offspring: a

longitudinal case-control study. 7he Lancet Psychiatry 7, 254-261 (2020).

Connor, C. M. et al Maternal immune activation alters behavior in adult
offspring, with subtle changes in the cortical transcriptome and epigenome.

Schizophrenia Research 140, 175-184 (2012).

Meyer, U., Engler, A., Weber, L., Schedlowski, M. & Feldon, J. Preliminary
evidence for a modulation of fetal dopaminergic development by maternal

immune activation during pregnancy. Neuroscience 154, 701-709 (2008).

Labouesse, M. A., Dong, E., Grayson, D. R., Guidotti, A. & Meyer, U. Maternal
immune activation induces GAD1 and GAD2 promoter remodeling in the

offspring prefrontal cortex. Epigenetics 10, 1143-1155 (2015).

Meyer, U. Prenatal Poly(I:C) Exposure and Other Developmental Immune

Activation Models in Rodent Systems. Biological Psychiatry 75, 307-315 (2014).

Wang, C. et al. The concordance between RNA-seq and microarray data depends

on chemical treatment and transcript abundance. Nature Biotechnology 2014

32:932,926-932 (2014).

71



65.

66.

67.

68.

69.

70.

71.

Seney, M. L. er al. Diurnal rhythms in gene expression in the prefrontal cortex in

schizophrenia. Nature Communications 10, 1-11 (2019).

Ferré, S. et al. Adenosine A2A-dopamine D2 receptor-receptor heteromers.
Targets for neuro-psychiatric disorders. Parkinsonism & Related Disorders 10,

265-271 (2004).

Singh, B. er al. Early life exposure to poly [:C impairs striatal DA-D2 receptor
binding, myelination and associated behavioural abilities in rats. Journal of

Chemical Neuroanatomy 118, 102035 (2021).

Mundorf, A. et al Maternal immune activation leads to atypical turning

asymmetry and reduced DRD2 mRNA expression in a rat model of schizophrenia.

Behavioural Brain Research 414, 113504 (2021).

MR, D. Primate models of movement disorders of basal ganglia origin. 7rends in

neurosciences 13, 281-285 (1990).

Cazorla, M. er al. Dopamine D2 Receptors Regulate the Anatomical and

Functional Balance of Basal Ganglia Circuitry. Neuron 81, 153-164 (2014).

Quintana, C. & Beaulieu, J. M. A fresh look at cortical dopamine D2 receptor

expressing neurons. Pharmacological Researchvol. 139 440-445 (2019).

72



72.

73.

74.

75.

76.

77.

78.

Hurd, Y. L., Suzuki, M. & Sedvall, G. C. D1 and D2 dopamine receptor mRNA
expression in whole hemisphere sections of the human brain. Journal of Chemical

Neuroanatomy 22, 127-137 (2001).

Khlghatyan, J., Quintana, C., Parent, M. & Beaulieu, J]. M. High Sensitivity
Mapping of Cortical Dopamine D2 Receptor Expressing Neurons. Cerebral

Cortex29, 3813-3827 (2019).

Estes, M. L. & McAllister, A. K. Maternal immune activation: Implications for

neuropsychiatric disorders. Science (New York, N.Y.) 353, 772-7 (2016).

Taylor, S. F. & Tso, I. F. GABA abnormalities in schizophrenia: A methodological

review of in vivo studies. Schizophrenia Research 167, 84-90 (2015).

Tomasella, E. et al Deletion of dopamine D2 receptors from parvalbumin

interneurons in mouse causes schizophrenia-like phenotypes. Proceedings of the

National Academy of Sciences 115, 3476-3481 (2018).

Tochigi, M., Okazaki, Y., Kato, N. & Sasaki, T. What causes seasonality of birth

in schizophrenia? Neuroscience Research 48, 1-11 (2004).

Tramer M. Uber die biologische bedeutung des geburtsmonates, insbesondere

fiir die psychoseerkrankung. Schweiz Arch Neurol Psychiatr 24, 17-24 (1929).

73



79.

80.

81.

82.

83.

84.

Selten, J.-P. & Termorshuizen, F. The serological evidence for maternal influenza

as risk factor for psychosis in offspring is insufficient: critical review and meta-

analysis. Schizophrenia Research 183, 2-9 (2017).

Choti, G. B. et al. The maternal interleukin-17a pathway in mice promotes autism-

like phenotypes in offspring. Science 351, 933-939 (2016).

Hsiao, E. Y. & Patterson, P. H. Placental regulation of maternal-fetal interactions

and brain development. Developmental Neurobiology 72, 1317-1326 (2012).

Corradini, 1. er al. Maternal Immune Activation Delays Excitatory-to-Inhibitory
Gamma-Aminobutyric Acid Switch in Offspring. Biological Psychiatry 83, 680—

691 (2018).

Meyer, U. & Feldon, J. To poly(I:C) or not to poly(I:C): Advancing preclinical
schizophrenia research through the use of prenatal immune activation models.

Neuropharmacology 62, 1308-1321 (2012).

Aguilar-Valles, A., Rodrigue, B. & Matta-Camacho, E. Maternal Immune
Activation and the Development of Dopaminergic Neurotransmission of the

Offspring: Relevance for Schizophrenia and Other Psychoses. Frontiers in

psychiatry 11, 852 (2020).

74



85. Reynolds, L. M. et al. DCC receptors drive prefrontal cortex maturation by

determining dopamine axon targeting in adolescence. Biological psychiatry 83,

181 (2018).

75



8 it

Kz 210 H 7z o T, MIREAELLKE, B0 R THRECHHEZBD Y X

L 72U R AR M R A E M AR — Bl e s SEFRE B e, O R R = <t

Fi=a—uA V7)Y v ZEEFREEERECE R CEH 2 LT,

e, ARICECTE KRR S TIEE - T2 wiziZvniz, FETRFA R

JERBEREPRERL R 2 v 7 DRI E LR L L £ 4,

76



