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A heterozygous deletion in the glutamate decarboxylase 67 gene nhances
maternal and fetal stress vulnerability
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A heterozygous deletion in the glutamate decarboxylase 67 gene enhances maternal and fetal stress

vulnerability
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Hﬁb‘i‘ﬁ;ﬁODEP*EffEFfé%% EEPE CRHAN A F L AEZ T 5 &, RIEOMRMIORE, >
T AR I RE N R S, KRR OREME N T Z ENmbh TV 5, ji
*%ﬁﬂ%%%%%‘@ﬁlff’ﬁﬂma}%ﬁf y—7 X BEEA(GABA)YA R Th 5 75 X R IR R
F (glutamate decarboxylase 67, GAD67)DJ/b NG ST\ 5D, ZD I LD GAD6T & A
b U 23T B DBIRD B 2 FIREMEN 8 D, BN D GAD6T I8 08 BHA R L OMRfFO A K
VRIGED Y A7 KL LT < rigettE 2 il 57, T4 13 GAD67-GFP knock-in ¥ 7 A
ZAWTRAR MLV RAEREIT o7, ~7T AR TIL, GAD67 2N iEH D5y LFEEL L
TR,

(5]

T B A IR(/GFP)IE & B AR (+/H)fE, F 72 13+/GFP Rl L Z27EL L, & % OFERHIC
MU AEMEIT STz, RIFIEEE 1S BEORKREZER3Icm DT T AF v 7 Fa—TIZA
AUy 150 W O FEYET 50 em 12 45 pfElERE L7z, Zhva—HIZ 3 [\ 404 17 H B £ Thilt
72 A N U ASOMEFHEE RHE, JR{FORE & CORT(CORT)EIZ TRl L7, #aHENTIX 4
FELE BRI X 2 on Bl & 50 B i GEAB LR 1 (GF) %t A b L A K (SF)). post-hoc & L T
Tukey-Kramer test & VN, 2 BEFLEZ 1T Student’s t-test 2 V72, {13 mean = SEM TR L7z,

(i 5]

DUFHERHA+/GFP D A kL R RZ, IEIR+H+3 L OGP 13 A b L A AR H I3 AREIC
FEMTRIN o T=(++29.74 + 0.94 g, +/GFP 31.99+ 0.69 g), A kL A% DR 14 H H & DIKE
AT, SF 22038 5 72(GF Fy ;5= 2.15,p=0.16; SF F; 15 =29.4, p <0.01), SF T® post-hoc
TlI+A+, +/GFP & HITIREHIMA I Z 5472 (++ p < 0.01; +/GFP p < 0.05), REAIMH CORT
B, WA EZR’H -2, (GFFi 7 =56.7,p<0.01; SF F|;;=45.1,p<0.01), SF TiI+/+,
+/GFP #:(Z1fiH CORT &EAMEAN L 7= (+/+ p < 0.01; +/GFP p < 0.01), F7=. +/GFP EH&IZA k
L A G HE S T CHARMA L D ifilH CORT #REEAS R )> - 72 (control(c)p < 0.01; stress(s)p <
0.01), (BHMAKEZE(LER(%), ++,c119+2.4(n=7),s 103+ 1.6 (n=>35), +/GFP, ¢ 113+ 1.9 (n=4),
s 102 £2.6 (n=6); RHAMH CORT &E(ng/ ml)+/+,¢c618+70n=7,s 1272+ 195n= 5, +/GFP ¢
1378 £99 (n = 4), s 2482 + 138 (n = 5))DIELTARMEME(NP)+HGFP DA kL AR, WiE{s 15
NP ~ 7 ZADEREDERITA b U AEROFEREN 2D > T2(Fi 12 = 3.69, p = 0.15), ML.H
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CORT &L A2 7238 > 72(GF F 16 = 8.13, p < 0.05; SF F, 15 = 8.89, p < 0.01), post-hoc ®
fi e, NP+A+MLH CORT &L A b LA CTHAME A 72 5 7= (p = 0.058), NP+/GFP D ifi.! CORT
BIXA P VAT L 72(p <0.05), GEUREE & IRHBASIC, FEA B L A5 T C© NP+/GFP Ifi
B CORT & 1X NP+/A+Z T > 72(p < 0.05), (NP AKEEZE{LH(%), ++ 92.0 £ 1.4 (n = 5),
+/GFP,92.5 + 4.6 (n = 9); NP Ifi.-' CORT ®E(ng/ml), +/+, ¢ 73.8 £ 10 (n = 5),s 159 = 37 (n = 5),
+/GFP, ¢ 42.8 + 7.7 (n=5), s 76.4 £ 6.5 (n = 5))@+/GFP FHAD AT ~D A kL ZADEHE RHA
® GAD67 KIBTORF~DHBELFHD720, A N L AEO+/+, +/GFP [fiEHATO+/A+R
FOIRHE & CORT &2 i~ 7o, Ja AR I T K+ THEDN & > 7o (RHA GF Fps = 21.6, p < 0.001;
SF Fios = 17.3, p < 0.001), MEHRDIRAFAREIZA b L A2 XV D L(+/+ mother p < 0.001;
+/GFP mother p < 0.05), +/GFP RHADJRAAEIZH+RMA L D & 2 b U A il S04 Tl -
72(c p<0.01,s p<0.01), CORT EI|X SFIZ L 5738 - 72(FHAGF Fy 5, = 1.66, p=0.21, SF F, 3,
=16.3, p < 0.001; SF post-hoc, +/+ FHA p <0.01, +/GFP £:HA p <0.01), (+H+IEFIARE (), +/+
BRI, ¢ 0.877 £ 0.015 (n =34,) 5 0.796 £ 0.012 (n = 28), +/GFP £:{£,c 0.785 + 0.028 n = 17, s0.677
+0.038 n = 20; +/+#51F CORT E:(ng/ml), +/+FHA, ¢ 23.5+£2.9 (n=18), 56.5 £ 10 (n=9), +/GFP
,c241£37(n="7),s403£3.6 n=11)DIRF OB FARUTKT HRHER N L ZADFE, +/+
FHAR DO+/GFP G D i & s AR A E & CORT &% J§~7= IREIL W A 1220835 - 7= (R
¥ GF Fy 103 = 11.9, p < 0.001; SF Fy 103 = 42.6, p < 0.001), Fi}A{FTA b L AIZ XY (RE TR
L(++8E1Fp <0.001; +/GFP fi5{Fp < 0.001), A k L A% D+/GFP fE IR B 13+/+I61F X 0 K->
72(p <0.01), CORT £ T & [ K253 8 U (1 GF Fy0 = 17.0, p < 0.001; SF Fy 29 =33.1, p <
0.001), MifEFIZA b L AT CORT &M L(H/+E1F p <0.01; +/GFP 5+ p < 0.01), +/GFP
EAF CORT &l G54 T+ ITxE L CTHEAN L7=(c, p < 0.01; s, p < 0.05), (I6 1A H (g),+/GFP
JIBAF ¢ 0.845 £ 0.014 (n = 22), 5 0.720 = 0.021 (n = 23); 5{F CORT & (ng/ml), +/GFP }5{F ¢ 46.2
+3.7(n=9),s86.2+30(n=7))
(E%2]

GAD67 D ~7 v KB TR ST DA b L A JSEMED TUHE LTz, GAD67 DI s 4
72 UBMIN GAD67 DB 1T A N L AJE 2 T L, FEMIRED U 27 [R1-12725 £ 5 2
ST, FHERDZ N L AMEFNEIL, N D GABA ZFEORER N TIRRRCZ L L, KT
H— TR — R — 58 TO GABA MIEATIRRE & (TR 72 565 % 77T DT, GAD6T ~7
BRIBIZED A N UVRAIREDENEEL D EE X7, BT Tlk GAD67 K & A N L A MaH
MO ERER R BRIT AT DS, HAEEH T H+/GFP i+ OIREIK T~ & CORT EHANMN L5
NeDThEERREELEZ D,

Ut i

TERG R O 72 A b L AL GAD6T DIEAR T ¥ L IRTHEMIRBIIED Y AV K1 L7210
GAD67 BInfDO~T u K & RHAR U A ZEDbE e 20T T VISR E O A H
Th %, +/GFP ¥ U AT GABA {EFEIPEMRAINLIZ GFP %8l L Tk Y, +/GFP fHAR kL
2= 7 ZNIAEMEBRIZE T 5 GABA OGO AT 5 L THARRET AL THL L E
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IR OA RV AT ELORMERY A7 N@mEDLZ &, £, FBHRERE DR
M Ty—7 X/ BElE (GABA) A ElEFE CTh 5 7 V4 I IRl R BEE% 5 (glutamate decarboxylase
67, GAD67) N5 Z ERMEINTND, L7edi> T, GAD6T & A b L A5
DORRN S 2 FHEVENH D, & Z THFEE X, GAD67-GFP knock-in ~ 7 2 Z T, fi4
N D GAD67 /D 3 RHAS L OMAIF D A b L R ISEIZANMAI 72 5 58 % RIE T IS D0V TRET
L7,

GAD67 7N D0y LinsBL L nA~T n #5814k (+/GFP) HEL BpARY (+/4+) ME, E721%
+/GFP [l L& L, &4 DR 1S HE2H 17 HEETO 3 BificHiz>T 1\ 455D
WRA ML A% 1 A 3 EEx7Z, AN LUAMESEZ, RS IRTFE bIC, KEL 2 LF 2
A7 mr (CORT) & TiHiiL 7=,

ZORER, A L AARIC LY BT CORT &id+/+, +/GFP LIZHINN L7223, +/GFP
R CORT JEEEII A b L AFEE-SAMT CTHARHE L W mvo 7z, F72. WRHADIFAE
XA R LA X VD LTS, +/GFP RHERD AR EIF+HA+RHMA L D & A b L A5 Ml 54
T o T2, EBIT, +H+EHED+/+ L +/GFP OB+ RUARF O T, A L RITLD
WREAFORENAD LI, A b L AR O+H/GFP MAFAEREITHHETF L W& -T2, — 75,
Wi fR{FD CORT BT A b L ATHIML7Z2%, +/GFP 3{f CORT &iT A b L AF 54T
HAHIBF LD S o To, 2R E ORERN B HFEE 1L GAD6T DRI #% 72 LI GAD67
OFFIIRHFR ST DA b U AWegstE 2 iS5 L HERR LT\ 5,

FAELZBETIE, H/GFP ¥ 7 X% GABA {FEIEMFMIILIC GFP 238l L TH Y, GAD67
B O~NT B RBERMER N L 22D~ T AT WIEMEBRICEIT 5 GABA ©
B 5- OMtE A IFFe T 5 ECHM L 7e b ke 2R Lo m < BRI L 72,
PLEIZE Y, Rt (B%) OFLOBHGICSIb LW EEREE2E STl L
77
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