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Supplementary Table 1. Generation and basic characterization of the Atp1a2 G301R knock-in mouse

Fig. S1a

Aim

Cloning information

Procedure information

Vector background

StrataCloneTMpSC-B 3.5kb (Stratagene Corp) using StratagClone Blunt CPR
(#200184)

pSC-B-N
(intron 6 to intron 8)

P1: 5- CGG ATC GAT GCA GCC CAG AGA TGA AAG AC -3
P2: 5-CGG GCG GCC GCT GAC ACATCACAG TGG CTGA-3"

3.38 kb fragment from 129Svj DNA

pSC-B-C
(intron 7 to intron 13)

P3: 5- CCAACT GTT AGG AGT ATG GAA GTC AAG TGA G -3°
P4: 5- GCT CTAATAAAC CTT TAG TTT ATACTC ATG TGC TAATG -3

6.68 kb fragmet from 129Svj DNA

PfuUltra fusion HS DNA polymerase (Stratagene Corp, #600670-12)

pSC-B-N LoxP-Neo-
LoxP (Afill)

LoxP-Neo-LoxP (1.5kb) Clal-digested from pLoxP-PGK-Neo vector (4.512kb)

Cloned blunt in into the Aflll-digested pSC-B-N vector (intron 7)

pSC-B-N-loxP-Neo-LoxP
(Aflll)- LoxP (BstEll)

pSC-B-N PCR fragment (564bp):

P5: 5- ATT AAC CCT CAC TAAAGG GA -3

P6: 5'- CAT CTC TAG AAT TGT TGG CCACCG TGACTG T -3’

P7: 5- GTC ACATAA CTT CGT ATA ATG TAT GCT ATA CGA AGT TAT -3
P8: 5- GTG ACATAACTT CGT ATA GCA TAC ATT ATA CGA AGT TAT -3

The 564bp PCR fragment was subcloned. Annealed LoxP oligos (P7 and P8) cloned
into this, using BstEll restriction sites. This partial pSC-B-partial-N-LoxP (BstEll) was
digested with Hindlll and Mscl (518bp) and the 518 bp fragment was cloned into the
Hindll- and Mscl-digested pSC-B-N LoxP-Neo-LoxP (Aflll), generating pSC-B-N-LoxP-
Neo-LoxP (Aflll)-LoxP(BstEll).

Hindlll(R0104S) and Stul (R0187S) from New England Biolabs.

Mutagenesis of G_>A
encoding the G301R
mutation

(exon 8)

PCR-1 generates fragment of 623 bp
P9: 5- CGA TAA GCT TGA TAT CCA CTG TGG AA -3’ (Hindlll)
P10: 5- CTG TGT TCC TGA GGG TCT CCT TCT -3’

PCR-2 generates fragment of 1 097 bp

P11: 5"- AGA AGG AGA CCC TCA GGA ACA CAG -3’

P12: 5’- CCA GGC CTA CCC GCT TCC ATT GCT C -3 (Stul)
PCR-3: template is fragments from PCR’s 1 and 2

P9: 5- CGATAA GCT TGA TAT CCACTG TGG AA -3
P12: 5'- CCAGGC CTACCCGCT TCCATT GCTC-3°

Pfu DNA polymerase (EP0572, FermentasTM) generated PCR 3, was Hindlll and Stul-
digested and the 622 bp product was subcloned into the Hindlll and Stul-digested pSC-
B-"N"-"LoxP-NEO-LoxP(Aflll)"-

"LoxP(BstEll)", generating the pSC-B-"N"-
"LoxP-NEO-LoxP(Aflll)"-"LoxP(BstEll)"-"G—A" vector.

Combination of "N”

Removal of pSC-B vector sequence flanking Hindlll-site in pSC-B-"N"-"LoxP-

Hindlll and BstEll-digested pSC-B-"N"-"LoxP-NEO-LoxP(Aflll)"-

and’C’ NEO- LoxP(Aflll)™-"LoxP(BSIEIl)-"G—A". "LoxP(BstEll)"-"G—A" was SAP-treated and fragment purified after agarose gel
P13: 5'- GCA AGC TTA GCT GAG AAA TGT CAATGG ATT TG -3° separation. The 622 bp fragment was sticky- end ligated into pSC-B-"N"-"LoxP-NEO-
(Hindlll) P14: 5°- CGG TGG ATG TGG AAT GTG TG -3" LoxP(Aflll)"
PCR generates fragment of 1 406 bp which was Hindlll and BstEll digested and a "LoxP(BstEll)"-"G—A" (SAP, Hindlll and ligase informations above). This
fragment of 622 bp was purified generates pSC-B-"N"-"LoxP-NEO-LoxP(Aflll)"-
"LoxP(BstEll)"-"G—A""trim"
PCR generates a 4.39 kb fragment of pSC-B-"C” Hindlll-digestion of pSC-B-"N"-"LoxP-NEO- LoxP(Aflll)"-"LoxP(BstEll)"-"G—A"-"trim”
P15: 5’- CTC ATC CTT AAT GCT GCT GC-3° generated a 4.39 kb fragment -> blunt-end ligated into
P16:5"- TGC TCT AAT AAA CCT TTAGTT TA- pSC-B-"N"-"LoxP-NEO-LoxP(Aflll)"-"LoxP(BstEll)-"G—A"-"trim". This generates pSC-
3 B-"N"-"LoxP-NEO-LoxP(Aflll)"-"LoxP(BstEll)"-
"G—A™"trim"™-"C”
2TK 2xTK amplified from plasmid (pBSSK-TK2-14) by PCR generating Sacll Plasmid pBSSK-TK2-14 from DAGMAR Facility, AU.
. - 2 Sacll-digested pSC-B-"N"-"LoxP-NEO-LoxP(Afll)"-
sies. PA7. 5- CGC ACC GCG GGT AATACG ACT CACTAT AGG -3 "LoxP(BstEll)"-"G—A"-"trim"-"C” was purified. The 2xTK fragment was ligated into
(Sacll) ) pSC-B-"N"-"LoxP-NEO-LoxP(Aflll)"-"LoxP(BstEIl)"-
P18: 5’- GCG TGG CGC CAATTA ACC CTC ACT AAA GGG AA -3 (Sacll) "G—A"-"trim"-"C". This generates the final targeting vector of 16.69 kb.
PCR product of 3652 bp is digested with Sacll and purified
Fig. S1b
Test Aim Primers Genotype Target Genomic DNA ECR: (lengths, Information
source )
P19: 5'-ATC AGC GAG CTCAGG ACATT WT (+/+) B C1:129/SvJ 0 )
-3'P20: 5-CAG GAC GTG ACA AAT GGA S'end: Exon 4 Doplte, 20019
. 10 ) . 0
AG-3 WT (+/+) itron 7 C2: MDX/BL6 0 Lona PCR )
P19 locates to exon 4 outside targeting construct nfron ong enzyme mix
P20 locates to intron 7 (NEO-specific) KI(+) IIH6 ES cell clone 4679
P21: 5'-TGC TAT TGT CTT CCC AAT CCT WT (+/+) B C1:129/SvJ 0 )
Homologous oo £ 3’end: Intron 7 Template:50 ng
PCR recombination -3 P2'2. 5'- GTG GCA GAA TGG AGC AAG ) DMSO: 4%
TC-3 WT (+/+) _01 " C2: MDX/BL6 0 Long PCR )
P21 locates to intron 7 (NEO-specific) intron ong enzyme mix
P22 locates to intron 13 outside targeting construct KI(+/-) IIH6 ES cell clone 7595
P20: 5'- CAG GAC GTG ACA AAT GGA AG WT (+/+) C1:129/SvJ 0 .
-3'P21: 5-TGC TAT TGT CTT CCC AAT NEO: Intron 7 Template: 200 ng
CCT-3" Long PCR enzyme mix
P20 locates to intron 7 (NEO- WT (+/+) C2: MDX/BL6 0 (K0182, Fermentas TM)
specific) P21 locates to intron 7
(NEO-specific) Kl (+/-) 1IH6 ES cell clone 1329




Supplementary Table 1. Generation and basic characterization of the Afp1a2 G301R knock-in mouse - continued

Genomic DNA:
. . g . . Genomic Kpnl and Spel . 3
Test Aim Primers (and probe-related information) Genotype DNA sourcel Reagents digest (probed Information Figure
lengths, bp)
Probe length: 500 bp (template: plasmid with 129/SvJ genomic i
Homologous DNA) WT (+/+) |ES cells Kol enzyme (R0142S) 9692 Double-digest of
Southern blot recombination Spel enzyme (R0133S) approx. 51019 . 1c
(5 end) P19: 5'- ATC AGC GAG CTCAGG ACATT - IIH6 ES New England Biolabs genomic DNA using
3'P23: 5'- CAG TCT CCT AAC CAC GCT KI(+F) cells Ltd 9 9692; 11340 |Kpnl and Spel
CC-3’
. ) y . . Genomic  |PCR: (length, bp) . PCR: (length, bp) Y
Test Aim Primers (and PCR-related information) Genotype DNA source| BstEll-digest Information BsfEll and Bglll-digest Figure
IH6Cre 14 1632/1 610/1 599; 1610; 1 032; 935; 902
P3:  5-CCAACT GTT AGG AGT ATG GAA GTC AAG TGA - |KI (+/-) (Partial Cre) 1031; 546/506 697, 546/506
3'P24: 5'- GAG GGA TAC AGT ATG GGA AC -3’ ~3 bands BstEll enzyme ~6 bands
oartol C P3locates to intron 7 o 20011509, |RO1629) 1324;1031; 902;
PCR artial LTe-enzyme | b>4 locates to intron 11 Ki (+5) 1031; 506/546 gl enzyme 697, 546/506  |S1d
treatment (Full Cre) ~ 4 bands (RO144S) ~ 5 bands
Template: 50 ng New England
Long PCR enzyme mix . X . Biolabs Ltd 1031; 902;
(K0182, Fermentas™) Thermo Fisher Scientiic Inc wr | C4:12918w)) 15991 031; 546/506 697; 5461506
(WT) ~ 3 bands ~ 4 bands
. ) PCR: PCR: BstEll-digest] " y
Test Aim Primers Genotype (length, bp) Reagents (length, bp) Information Figure
WT (+/+ 1876 1031; 516; 329 Abolishment of BstEIH
P6: 5 CAT CTC TAG AAT TGT TG CCACCG TGACTGT-3 | ) D;T?ng:sqelj(’égomz site due to 3 LoxP (33
. P24: 5'- GAG GGA TAC AGT ATG GGAAC -3’ E y ™) Th ' 1393:1031: | bp) insertion in intron
PCR Genotyping X KI (+) |1876/1909 ermentas™) Thermo g " g 1e
P6 locates to exon 8/intron 8 Fisher Scientific Inc 516; 329
P24 locates to intron 11
n BstEll enzyme (R0162S) X
KICH) 1909 New England Biolabs 1395;516
Ltd
Test Aim Primer Genotype Amount of genomic DNA (ng/L) Information Figure
Sequencing Detection of G->A |P25: 5°- CAG TCATTG GCA AAC CCAG Kl (+/-) 10 ng/pL (15 pL) Sequencing (Eurofins MWG Operan st
mutation -3 P25 locates to intron 7 WT (+4) 10 ng/uL (15 L) facility, Germany)
Sex Genotype/ . y
Test (FIM) Measurement Animals (n) Mean and s.e.m. Statistical test P-value Figure
F WIzT Not shown T ANOVA Gi P=0.928
Ki=11 Not shown oAy enotype: =0
Body weight Body weight (g) WT=7 Not shown S1g
M Two-way ANOVA Gi 1 P=0.004
Kl=6 Not shown woway enolype




Supplementary Table 2. Western blotting

Age

Sex

Load

ap-protein amount

GAPDH-protein amoun

Reagents

Relative o.,-level

Test (days) (F/M) Genotype (Mg prlane) (Arbitrary Units, AU) | (Arbitrary Units, AU) | (or indicated information)  |quantification Information Figure
(%)
WT (+4) 30 3355 752 2732798 Rabbit anti human «, aa 100
E175 KI (+) 30 2299512 2422080 | *32-455 (07674, Upstate) &
Millipore Corp )
KI (-1-) 30 962 072 2724203 1:5 000 dilution 29 ay-isoform:~ 110 kDa
New WT (+4) 30 11839 549 67 277 802 Rabbit anti human GAPDH 100 GAPDH:~ 35 kDa
born KI (+) 30 6119 085 59089 772 aa 59
(0 days) 1-335 (5c-25778)
KI(-F) 30 431997 56 240 436 Santa Cruz Biotechnology 4
WT (+4) 25 192 587 9643299 100
- Hippocampus, HC
3\,235:19; o KI (+1-) 2% 123548 9724 048 64 S2a
WT (+4) 25 257109 8228 897 100
Cerebellum, CRBL Brain areas were
00 y KI (+) 25 118 848 9506 595 40 dissected from two
WT (+4) 25 155 539 9766 206 100 mice of each genotype
Cortex, CTX and pooled
KI (+) 25 107 716 11050 225 61
WT (+4) 25 260 909 6267 243 100
Brain stem, BS
KI (+) 25 90 246 9842 882 22
Adult M+F [C5: WT brain lysate 25 - Whole brain - Pool of two mice brain
WT (+/4) =1 30 3355 752 (AU) 2732798 (AU) 100
KI (+-)= 1 30 2299512 (AU) 2422 280 (AU) 77 S2a
Rabbit anti human o, aa
Kl () =1 30 962 072 (AU) 2724203 (AU) | 432-455 (07674, Upstate) 2
- Millipore Corp
WT (+/4) =1 30 127484 (QL) 15267 001 (QL) 8 o0 it 91 aisoform:~ 110 kDa
E175 WT (+/4) =1 30 117625 (QL) 11813043 (QL) 109
KI(+) =1 30 108 806 (QL) 19488 227 (QL) ::bb" anti human GAPDH 56 GAPDH:~35kDa
KI (+-)= 1 30 54176 (QL) 16568 309 (QL) | 1-335 (sc-25778) 33
Kl ()= 1 30 44384 (QL) 25 354.080 (QL) ﬁ"’c”'a Cruz Biotechnology 18
KI (--) =1 30 26650 (QL) 20449931 (QL) | 1:200 dilution 13
WT (+/+)=3 100 5
E175 KI(+-)=3 See above See above See above See above 55 +13 See above S2c
Kl (--)=3 20 45
WT (+/4) =1 30 11839 549 (AU) 67 277 802 (AU) 100
SDS-page KI (+)= 1 30 6119 085 (AU 59,089 772 (AU 59 S2b
Western blot (+h)= (AU) (AY)
KI (--) =1 30 431997 (AU) 56 240 436 (AU) 4
WT (+/4) =1 30 38583 437 (AU) 79240 591 (AU) | Rabbit anti human o, aa 100
Ki (+-)=1 30 13 640 643 (AU) 46778927 (AU) | 432:455 (07674, Upstate) 60
Millipore Corp
’:ew WT (+4) =1 30 95802 (QL) 134502(QL) | 1:5 000 dilution 109 ay-isoform:~ 110 kDa
orn
(0 days) WT (+/4) =1 30 93790 (QL) 168938(QL) | Rabbit anti human GAPDH 85 GAPDH:~ 35 kDa
WT (+/4) =1 30 153979 (QL) 21425(QL) |@@ 106
1-335 (5c-25778)
KI(+-)=1 30 78500 (QL) 205570 (QL)  |santa Cruz Biotechnology 58
- Inc
KI (+-)= 1 30 82460 (QL) 195920(QL) |10 diuton 64
Ki (+4)=1 30 75448 (QL) 186 024 (QL) 62
KI (--) =1 30 13104 (QL) 197 134 (QL) 10
WT (+/+)=5 100 +4
New
born WT (+-)=5 See above See above See above See above 611 See above S2c
(0 days) WT ()=2 743




Supplementary Table 2. Western blotting — continued

Test Age Sex G Load ap-protein amount GAPDH-protein amount |Reagents Relative o,-level Inf i Fiqure
es (days) (F/M) enotype (lg pr lane) (Arbitrary Units, AU) (Arbitrary Units, AU) (or indicated information) quantification (%) niormation 9
WT (+/+) 30 2024 365 2932729 100
New See above for
born Kl (+-) 30 1205 054 2867 534 See above for antibodies 61 .
(0 days) expected protein
Kl (--) 30 208788 3330428 9 sizes
WT (+/+) 25 68558 2017 685 100
Hippocampus, HC
KI (+/-) 25 48008 2248 450 63
SDS-page S2b
Western blot WT (+4) 25 9758 1620 436 100 Brain areas were
Cerebellum, CRBL dissected from
188-197 F o [KI(+-) 25 73674 1807 271 68 .
two mice of each
WT (+/+) 25 75862 2172274 100 genotype and
Cortex, CTX pooled
KI (+/-) 25 68164 2450 003 80
WT (+/+) 25 173217 1575130 100
Brain stem, BS
KI (+/-) 25 79042 1614753 45
Adult M+F [C5: WT brain lysate 25 - - Whole brain Pool of two mice
brains
WT (+/+) 20 148208 155029 Brain stem, BS 100
KI (+5) 20 149972 151417 (pool from two mice) 04
WT (+/4) 20 133690 162681 Hippocampus, HC 100
. Kl (+5) 20 121805 134875 (pool from two mice) 10
WT (+/4) 20 212654 153383 Gerebellum, CRBL 100
Ki (+/-) 20 222356 139433 (pool from two mice) 115
WT (+/4) 20 185274 141085 Cortex, CTX 100
Kl (+-) 20 272220 155605 (pool from two mice) 133
WT (+/4) 20 15451 16427 Brain stem, BS 100
Kl (+5) 20 15092 16250 (pool from two mice) 99
WT (+4+) 20 11200 19654 Hippocampus, HC 100
Kl (+/-) 20 9668 19652 (pool from two mice) 86 Mouse anti
F hicken S2d
WT (+4+) 20 18859 13616 Cerebellum, CRBL 100 polypeptide of
KI (+5) 20 21175 14356 (pool from two mice) 106 1020 aa (DM
Fambrough,
WT (+/+) 20 20131 16959 Cortex, CTX 100 ??%%2) s
KI (+1) 20 18966 16806 (pool from two mice) 95 A D diden
WT (+/+) 20 120574 115503 Brain stem, BS 100 hRjnl:ZIri] anti
KI (+1) 20 103744 115737 (pool from two mice) 86 GAPDH aa
1-335 -
WT (+/+) 20 96499 170680 Hippocampus, HC 100 25778) (sc
y Kl (+) 20 84293 163087 (pool from two mice) 91 Santa Cruz
SDS-page Adult M Biotechmoloay |
iotechnology Inc
Western blot WT (+14) 20 109916 111803 Cerebellum, CRBL 100 1200 dilution
KI (+5) 20 113856 122457 (pool from two mice) %
Molecular weights:
WT (+4) 20 139838 140863 Cortex, CTX 100 aisofor: ~ 110
KI (+1) 20 178021 139586 (pool from two mice) 128 kDa
GAPDH:~ 35 kDa
WT (+/+) 20 11923 12902 Brain stem, BS 100
KI (+1-) 20 12720 14088 (pool from two mice) 98
WT (+/4) 20 9303 21282 Hippocampus, HC 100
M K (+F) 20 6784 21469 (pool from two mice) 7
WT (+/4) 20 22211 12306 Gerebellum, CRBL 100
KI (+-) 20 15859 10371 (pool from two mice) 85
WT (+/+) 20 18456 15959 Cortex, CTX 100
KI (+1-) 20 13412 11263 (pool from two mice) 103
WHE WT (+1+) =4 Brain stem, BS 100
Ki (+-)= 4 (pool from two mice) 97 +4
M WT (+/+) =4 Hippocampus, HC 100
KI (+-) = 4 (pool from two mice) 90 +8
See above See above See above See above S2f
wer [T =4 Cerebellum, CRBL 100
KI (+-) = 4 (pool from two mice) 100 +7
wer [T L) =4 Cortex, CTX 100
KI (+-) =4 (pool from two mice) 115 +9




Supplementary Table 2. Western blotting — continued

Relative o.,-level

Age Sex Load a,-protein amount GAPDH-protein amount |Reagents WA ' )
Test (days)  |(Fmy | emobPe () (1g prlane) (Arbitrary Units, AU) | (Arbitrary Units, AU) | (or indicated information) ?;a)'gﬁgf'fr:‘) Information Figure
0) (X S.€.1T1.,
WT (+/4) 2 235821 142913 Brain stem, BS 100
KI (+1-) 20 133120 135984 (pool from two mice) 59
WT (+/4) 2 103624 153216 Hippocampus, HC 100
e [Ken 20 97514 163488 (ool from two mice) 88
WT (+/4) 20 201348 144467 Cerebellum, CRBL 100
KI (+-) 20 141156 141085 (pool from two mice) 72
WT (+/4) 2 140766 141085 Cortex, CTX 100
KI (+-) 20 136007 155605 (pool from two mice) 88
WT (+/4) 2 235821 142913 Brain stem, BS 100
KI (+-) 20 133120 135984 (pool from two mice) 59
WT (+/4) 20 93253 179697 Hippocampus, HC 100 i
00l from two mice Rabbit anti human o,
o aen 20 78174 186786 (p ) 79 o 430455 )
WT (+/+) 20 171441 139993 Cerebellum, CRBL 100 (07674, Upstate)
r - Millipore Corp
Ki (+) 20 124104 144467 (ool from two mice) 70 15 000 dilution
WT (+/+ 20
() 122066 141085 Cortex, CTX 100 Rabbit anti human
KI (+) 20 72263 155605 (ool from two mice) 53 GAPDH aa 1-335
(s0-25778)
WT (+/4) 20 226421 127707 Brain stem, BS 100 Santa Cruz
KI (+-) 20 116729 134376 (pool from two mice) 49 Biotechnology Inc
1:200 dilution
WT (+/4) 20 89199 153216 Hippocampus, HC 100
SDS-page K1 (+- 2 (pool from two mice) Molecular weights:
Western blot Adult M i) 62611 163488 68 o-isoform:~110 kDa -
WT (+/4) 20 147506 124047 Cerebellum, CRBL 100 GAPDH:~35 kDa
KI (+1-) 20 112679 134763 (pool from two mice) 70
WT (+/4) 20 97709 168624 Cortex, CTX 100
KI (+-) 20 65783 144650 (pool from two mice) 78
WT (+/4) 2 244055 14027 Brain stem, BS 100
KI (+-) 20 124953 12995 (pool from two mice) 55
WT (+/+) 20 80043 17595 Hippocampus, HC 100
KI (+1-) 20 50545 19154 (pool from two mice) 58
M S2d
WT (+/+) 2 179391 12032 Cerebellum, CRBL 100
KI (+1-) 20 100373 14437 (pool from two mice) 47
WT (+/4) 2 114012 16591 Cortex, CTX 100
K (+-) 20 47975 17100 (pool from two mice) 41
Y WT (+1+) =6 Brain stem, BS 100
Kl (+-)=6 (pool from two mice) 48 46
MeE WT (+/+) =6 Hippocampus, HC 100
KI (+-) = 6 (pool from two mice) 70 45
See above See above See above See above S2e
MeE WT (+14+)=6 Cerebellum, CRBL 100
Ki (+-)= 6 (pool from two mice) 6146
Y WT (+1+) =6 Cortex, CTX 100
KI (+-)=6 (pool from two mice) 67 +7




Supplementary Table 2. Western blotting — continued

Relative o;-level

Age Sex Load a-protein amount GAPDH-protein amount Reagents A ' )
Test (days)  [EM) [CEOYPE) o tane) (Arbitrary Units, AU) | (Arbitrary Units, AU) (or indicated information) ?;a)'gﬁgf'fr:‘) Information Figure
0) (X S.€.1T1.,
WT (+/4) 20 150399 94140 Brain stem, BS 100
KI (+1-) 20 198658 92460 (pool from two mice) 134
i WT (+/4) 20 11770 80556 Cerebellum, CRBL 100
Ki (+-) 20 147849 112936 (ool from two mice) 94
WT (+/4) 20 139249 130709 Cortex, CTX 100
Ki (+-) 20 118444 122524 (ool from two mice) 91
WT (+/4) 20 21665 8126 Brain stem, BS 100
Ki (+-) 20 18991 13904 (ool from two mice) 51
WT (+/4) 20 5583 13329 Hippocampus, HC 100
KI (+1-) 20 7889 18225 (pool from two mice) 103
F
WT (+/4) 20 8604 12237 Cerebellum, CRBL 100
KI (+1-) 20 10736 12645 (pool from two mice) 121
WT (+/4) 20 9424 10056 Cortex, CTX 100
Ki (+-) 20 13522 10056 (ool from two mice) 143
WT (+/4) 20 161216 108086 Brain stem, BS 100 o
(pool from two mice) Rabbit anti rat
KI (+1-) 20 216706 121813 19 1, 30 320514
! 06172,
y WT (+4) 20 41485 187226 Hippocampus, HC 100 I(Jpsme)
KI (+-) 20 43255 216017 (pool from two mice) 90 Millipore Corp
WT (+/+) 20 46201 137354 Cerebellum, CRBL 10 |11 000diution
KI (+-) 20 54160 129385 (pool from two mice) 124 Rabbit anti
human GAPDH
WT (+4) 20 10436 15449 Hippocampus, HC 100 o 133 (s
KI (+-) 20 9006 21749 (ool from two mice) 61 25778)
Santa Cruz
y WT (+/+) 20 7068 14595 Cerebellum, CRBL 100 Biotechnology Inc |55
KI (+-) 20 5485 15290 (pool from two mice) 74 1:200 dilution
SDS-page
Western biot ¢! WT (+14) 2 12405 22008 Cortex, CTX 100 |Volecular weights:
Ki (+) 20 7411 16430 (pool from two mice) 80 ag-isoform: ~ 110
kDa
WT (+/+) 20 6632 21403 Hippocampus, HC 100 GAPDH:~ 35 kDa
KI (+-) 20 5146 20475 (pool from two mice) 81
; WT (+/+) 20 3527 13960 Cerebellum, CRBL 100
KI (+-) 20 3178 16084 (pool from two mice) 78
WT (+4) 20 4048 14851 Cortex, CTX 100
Ki (+) 20 3627 14960 (pool from two mice) 89
WT (+4) 20 20413 14947 Brain stem, BS 100
Ki (+) 20 19654 15100 (pool from two mice) 9
WT (+4) 20 7089 16555 Hippocampus, HC 100
KI (+-) 20 8548 20934 (pool from two mice) 95
M
WT (+4) 20 5158 12322 Cerebellum, CRBL 100
KI (+-) 20 6741 13334 (pool from two mice) 121
WT (+4) 20 6522 13956 Cortex, CTX 100
Ki (+) 20 10558 15195 (pool from two mice) 149
Y WT (+1+) =4 Brain stem, BS 100
Ki (+-)= 4 (pool from two mice) 100 +18
W WT (++) =5 Hippocampus, HC 100
KI (+)=5 (pool from two mice) 86 +7
See above See above See above See above S2e
W WT (+4+)=6 Cerebellum, CRBL 100
Kl (+-)=6 (pool from two mice) 102 49
Y WT (+14) =5 Cortex, CTX 100
Ki (+-)=5 (pool from two mice) 110 +15




Supplementary Table 3. CSD Electrophysiology

Age Sex Genotype/ . - Correction and/or y
Test (days) (FIM) Measurement Animals () Information | Mean s.e.m Statistical test post hoc test P-value Figure
- i WT=7 31.2 35 i
Electro: 175-245 M CSD propagation speed } Unpalred : Genotype: P=0.1202 | Data not
physology (um/s) two-tailed t-test
shown
KI=8 479 8.9
W=7 lprecsD 0.043 0.004 Pre vs. post CSD
Electro- 1=7 -3t0 -2 min 0.053 0.007 P <0.001
hysiol 175-245 M |ECoG (mV) ~ effect of CSD Linear mixed models Paired t-test 1b
physiology WT=6 1.5 min 0.020 0.004 WT: P <0.001
Ki=7 post CSD 0018 0.002 KI: P <0.003
W=7 |pecsp | 10000 | 000
Ki=7  |3to-2minf 40000 0.00
WT=7 {04 min 4945 3.40
Ki=7  |PostCSD | 4634 7.25
WT=6  |12min 4.32 4.38
Ki=7  |PostCSD | 3665 6.88
WT=7 |93 min 4337 3.99
Ki=7  |PostCSD | 3506 5.95
WT=7 (34 min 4959 5.20
Ki=7  |PostCSD | 3587 562
WT=7 |45 min 54.32 557
Ki=7  [PostCSD | 3809 531
WT=7  |56min 58.43 6.30
Ki=7  |PostCSD | 4247 577
WT=7 (6.7 min 61.36 6.46
Ki=7  |PostCSD | 4478 4.96
WT=7 |78 min 63.54 6.27
) . o Ki=7 post CSD 48.92 5.36 Linear mixed models
E:f?:)‘o 175-245 M %%C)S%(rﬁgvzre CSDh) (pre CSD values were used - Genotype: P <0.001 13
physiology g Wr=7 8-9 min 62.76 6.28  |for normalization)
Ki=7  |PostCSD | 5100 563
WT=7  lg40min | 6370 6.27
Ki=6  [PostCSD | 509 6.17
WT=7  [10-41min | 6433 6.82
Ki=7  |PostCSD | 5470 571
WT=7  [1142min | 6514 6.49
Ki=7  |PostCSD | 563 6.60
WT=7  |1o43min | 6429 6.58
Ki=7  |PostCSD | 5793 6.34
WT=7  |4344min | 6504 6.25
Ki=7  |PostCSD | 6170 6.91
WT=7 [0 min 63.62 6.56
Ki=7  |PostCSD | gg4p 6.89
WT=7 |45 min 64.32 7.29
Ki=g  [PostCSD | 6562 7.23
WT=6  [g0min 62.96 6.32
Ki=g  [PostCSD | 6329 6.32
Test
éjgaeys) (SFSIKII) Measurement E:i::g:z) Information  |Mean s.em. Statistical test P-value Figure
- i WT=8 : 86 8
Electro 174-245 M EVOked potentials 15 min Linear mixed models Genotype: P=0.2 1e
physiology (% of pre CSD) Ki=8 post CSD 89 8 i




Supplementary Table 3. CSD Electrophysiology — continued

Age

Sex

Genotype/

Correction and/or

Test (days) (M) Measurement Animals (n) Information | Mean s.e.m Statistical test post hoc test P-value Figure
WT=8 100 0.00
pre CSD
Ki=7 100 0.00
WT=8  |5minpost | 7740 345
Ki=7 csD 7370 340
WT=8  |10min 75.12 298
Ki=7  |PoStCSD | 7364 249
WT=8  |15min 7246 245
Ki=7  |PostCSD | 7907 251
Ilszs;)rler 175:245 w  |Cerebralblood fow (C8F)  [WT=8 _ 120min P00 | 288 e mixed models Outer correction | Genotype: P>03 | 1€
flowmetry (% of pre CSD baseline) Ki=7 post CSD 7331 287 1f
WT=8  |30min 7545 2.80
Ki=7  |PostCSD | 7667 389
WT=8  |40min 7742 369
Ki=7  |PostCSD | 507 456
WT=8  |50min 78.56 5.11
Ki=7  [PoStCSD | 7998 443
W=7 |gomin 81.11 579
Ki=7  |PostCSD | g449 555




Supplementary Table 4. Behavioral testing

Age Sex Compound Genotype/ . . Correction and/or |, y
Test (days) (FIM) Measurement (time pretest) |Animals (n Information{ Mean s.e.m. Statistical test post hoc test P-value Figure
WT=13 24.91 2.01 i
Distance travelled (m) Unpalred - Genotype: P=0.010 |2a
Kl =18 18.69 126 |two-tailed ttest
WT=13 41.52 335 | Unpai
. paired . p=
Mean velocity (cm/s) K18 oy 210 |two-taled ttest - Genotype: P=0.010 |2b
WT=13 0.69 0.36 i
49-100 F  |Faecal boli (n) - Unpaired - Genotype: P=0.021 |2c
Kl =18 239 052 |two-tailed t-test
o WT=13 0.00 0.00 | Two-sided
Urinations (n) K1 03 012 |Fisher's exact test - Genotype: P=0.028 |2d
WT=13 0.28 0.07 i
Center/perimeter ratio U”pa'Ted - Genotype: P=0.402 |2e
Kl =18 0.22 0.04 |two-tailed t-test
WT=12 23.75 1.12 i
Distance travelled (m) U”pa'Ted - Genotype: P=0.095 |2g
K =13 20.78 108 |two-tailed ttest
WT=12 39.88 180 |Unpai
. paired . p=
Mean velocity (cm/s) K13 2186 207 |two-taled test - Genotype: P=0.083 |2h
WT=12 117 0.34 i
Openfield |50-87 F |Faecal boli (n) DZ%pgprovera U”pa'fledd ; Genotype: P=0449 | 2i
(20 days) Ki=13 162 046 |two-tailed ttest
o WT=12 0.00 000 | Two-sided )
Urinations (n) K13 008 008 | Fisher's exact test - Genotype: P=1.000 2]
WT=12 0.27 0.06 Unpaired
Center/perimeter ratio two-tailed Hest Welch’s correction | Genotype: P=0.235 |2k
KI=13 0.18 0.03 - 3
WT=21 24.18 1.45 i
Distance travelled (m) tL‘jvnpalred - Genotype: P=0.213 [S3a
Ki=23 21.76 127 o-tailed t-test
WT=21 40.31 241 | Unpai
. paired p=
Mean velocity (cm/s) K2 %23 210 |two-taled ttest - Genotype: P=0.207 [S3b
WT=21 1.38 0.37 i
43-100 M |Faecal boli (n) - Unpaired - Genotype: P=0.057 |S3c
Kl =23 252 044 |two-tailed t-test
WT=21 0.05 0.05 i
Urinations (n) K2 0% o tL\j:opjaIETedd test Welch’s correction | Genotype: P=0.092 | S3d
WT=21 0.17 0.02 i
Center/perimeter ratio U”pa'Ted - Genotype: P=0.562 [S3e
Kl =23 0.15 0.02 |two-tailed t-test
Age in dayg
Sex Compound Genotype/ . - y
Test (Sa:?;a)g)e E: (FIM) Measurement (time pre test) Animals (n) Information  [Mean s.e.m. Statistical test P-value Figure
Day 1 110.25 9.77
11‘)"195 (187 Wr=4  |Day2 13150 18.13
Day 3 133.88 18.62
- Two-way ANOVA  [Genotype: P=0.018 |2
174195 (184 Day 1 94.10 6.34
+4) Ki=5 Day 2 98.90 10.42
Acceleratin Day 3 106.80 11.40
g rotarod F o |Latencytofall(s) Day 1 102,50 9.21
12‘)"226 (207 wT=8  |Day2 105.13 734
Day 3 123.06 9.22
Depoprovera .
(21-28 days) Day 1 105.39 516 Two-way ANOVA  [Genotype: P=0.132 (2|
11113')217 (178 Ki=9 Day2 12022 827
Day 3 136.00 7.56
Test éjgaeys) (SFSIKII) Measurement 2:;::3:%) Mean s.em. Statistical test gg;ﬁﬁf?e:{]d/w P-value Figure
WT=13 8.28 0.32 i
51-102 F wop?alﬁeedd ttest Welch’s correction |Genotype: P =0.126 Sda
KI=17 7.7 0.14 : :
Grip strength Grip strength/body weight
WT=22 7.14 0.26 Unpaired
45-102 M two-tailed test Welch’s correction |Genotype: P =0.131 S4b
KI=23 6.69 0.14 : :




Supplementary Table 4. Behavioral testing - continued

Age Sex Compound | Genotype/ " - Correction andfor | ,, )
Test (days) (FIM) Measurement (time pre test) | Animals (n) Information Mean s.e.m. Statistical test post hoc test P-value Figure
None 11.29 1.82
80dB 10.64 1.15
90dB 14.85 244
(2/6) -
59-98 P=0.863 - WT=8 100 dB 2123 2.84
105dB 35.46 264
110dB 41.98 3.94
120 dB 40.32 4.54 4a
Two-way ANOVA - Genotype: P < 0.0001
None 8.16 0.64 4d
80dB 10.78 219
90dB 20.75 3.84
(5/4) _
59-98 P=0.805 - Ki=9 100 dB 38.74 5.08
105dB 52.63 3.63
110dB 55.67 5.50
120 dB 61.12 5.99
None 9.39 1.15
80dB 18.16 4.7
90dB 2454 743
. (413) _
78-103 P=0.886 WT=7 100 dB 25.17 4.55
105dB 39.69 449
110dB 37.12 4.98
Amantadine, 120 dB 43.04 354 4
AMA Two-way ANOVA - Genotype: P=0.814 44
(30 min) None 10.57 1.82
Acoustic 80dB 11.58 242
o
startle ASR (%) 90 dB 1667 | 351
response, 512)
ASR 78-103 P=0.096 Ki=7 100 dB 32.60 6.52
105dB 38.00 4.09
110dB 38.49 2.05
120 dB 41.72 472
None 8.05 0.59
80dB 7.60 1.07
90dB 10.28 1.38
g (715) PBS _
65-93 P=0.338 (30 min) WT=12 100 dB 20.39 235
105dB 28.62 3.58
110dB 28.94 3.82
120 dB 36.02 432
Two-way ANOVA - Genotype: P=0.0181
None 6.56 041 4c
80dB 5.39 0.38 4d
90dB 6.80 0.56
g (312) PBS _
78-93 P=0.695 (30 min) Ki=5 100 dB 20.11 5.15
105dB 36.20 9.49
110dB 37.61 5.55
120 dB 62.01 6.59
78-93 PBS WT=12 120 dB 36.02 432 Unpaired
iled Welch'’s correction Genotype: P = 0.0132
7893 PBS KI=5 120 dB 62.01 6.59 |two-tailed Hest
See
59-98 N WT=8 120 dB 40.32 4.54
above one Unodired None/AMA: P = 0,651
78-103 AMA WT=7 120 dB 43.04 3.54 par - None/PBS: P=0.515  [4d
two-tailed t-test AMA/PBS: P = 0.282
78-93 PBS WT=12 120 dB 36.02 432 ' ’

“All male and female data sets were statistically comparable (P > 0.05) and thus pooled. Test for pool of male and female data was carried out using two-way ANOVA.




Supplementary Table 4. Behavioral testing - continued

Age Sex Compound | Genotype/ " . Correction and/or y )
Test (days) (FM) Measurement (time pre test) Animals (n) Information Mean s.e.m. Statistical test post hoc test P-value Figure
WT=12 167 0.28 i
49-100 F - K18 278 033 th]O‘falﬁeedd ttest Outlier correction Genotype: P =0.024
Depoprovera WT=12 117 021 Unpaired .
So-87 F (20days)  |ki=13 123 023 |two-tailed ttest Genolype: P=0.839
WT=21 257 030 |ynpaired
Open field 43-100 M Groomings ) Ki=23 - 239 024 |two-tailed ttest Genotype: P=0638 |,
(n)
49100 F : w212 1o7 028 Unpaired Outlier correction Treatment: P =0.169
59-87 F Depoprovera |WT = 12 117 021 |two-tailed ttest o
49100 F : K=18 218 03 Unpaired Treatment: P =0.0013
59-85 F Depoprovera |KI =13 1.23 023 |two-tailed ttest
WT =25 8.52 112 |Unpaired Genotype: P =0.002
41-106 F - - two-tailed t-test
Ki=23 14.09 1.29 One-way ANOVA Tukey's post hoc Genotype: P <0.05, » «|4f
WT =31 13.84 111 | Unpai 4i
paired oo
41-104 M - k=12 11.00 196 |two-tailed Hest Genotype: P=0.184
. WT=11 291 0.74  |Unpaired Welch’s correction Genotype: P =0.626
Amantadine }
84-200 F B two-tailed t-test
(30 min) Ki=9 ° 4n 226 One-way ANOVA Tukey's post hoc Genotype: P> 0.05, ns
PBS WT=11 8.73 161 |Unpaired - Genotype: P =0.0004 49
84-195 F (30 min) K-8 19.38 ey two-tailed t-test ]
: - One-way ANOVA Tukey's post hoc Genotype:P<0.05, » x »
WT=18 9.44 1.34  |Unpaired - Genotype: P=0.702
62-196 F o |Marbles g;pggﬁze;T . two-tailed Htest 4
buried (n) ¥S) |KI=20 8.70 137 One-way ANOVA Tukey's post hoc Genotype: P> 0.05, ns
PBS vs WT=11 PBS 8.73 1.61 ; !
See above F . One-way ANOVA Tukey’s post hoc Genotype: P> 0.05, ns
Amantadine |WT = 11 Amantadine 291 0.74
PBS vs Ki=8 PBS 19.38 1.81 49
See above F . One-way ANOVA Tukey’s post hoc Genotype:P<0.05,  x |
Marble Amantadine (K| =9 Amantadine 411 2.26
burying Nonevs  |WT=25 None 8.52 112
See above F One-way ANOVA Tukey’s post hoc Genotype: P> 0.05, ns
Depoprovera |WT = 18 Depoprovera 9.4 1.34
Nonevs  |KI=23 None 1400 | 129 4
See above F One-way ANOVA Tukey’s post hoc Genotype: P < 0.05,
Depoprovera | K] = 20 Depoprovera 8.70 1.37
50-81 F Memanine "~ 1" 127 | 148 tUw"opifd ttest Genoype: P=0770
(30 min) Kl =10 1270 132 | One-way ANOVA Tukey's post hoc Genotype: P> 0.05, ns
PBS WT=15 ) 12.80 1.02 |Unpaired Welch’s correction Genotype: P =0.0051
41-76 F ; two-tailed t-test
Marbles (30 min) Ki=10 19.50 111 | One-way ANOVA Tukey’s post hoc Genotype: P <0.05, +
) 4h
buried (n) PBS vs WT=15 PBS 12.80 102  |Unpaired Genotype: P=0.725
Seeabove | F Memantine ~ |WT =11 Memantine 1521 | 1dp |aoalkd bt . .
- - One-way ANOVA Tukey's post hoc Genotype: P> 0.05, ns
PBS vs KI=10 PBS 19.50 1.1 Unpair;edd - Genotype: P=0.01
See above F " ) two-tailed t-test
Memantine K| = 10 Memantine 1270 1.32 One-way ANOVA Tukey's post hoc Genotype: P> 0.05, ns
Age Sex Genotype/ " . Correction and/or y )
Test (days) (FIM) Measurement Animals () Information Mean |[s.em. Statistical test post hoc test P-value Figure
57-65 (5/5) WT=10 14.77)  1.05 i
Distance (cm) Unpalred - Genotype: P=0.739 |S7a
5065  |(5/5) Ki=10 1530] 147  |two-tailed ttest
57-65 (5/5) WT=10 6.90 1.58 i
Open arm time (%) Unpalred - Genotype: P=0.878 | S7b
5065  |(5/5) Ki=10 724| 147 |twoailed tHest
57-65 (5/5) WT=10 2071|288 |ynpaired
Open arm entries (%) p - Genotype: P=0.337 | S7c
5065  |(5/5) Ki=10 2577|277  |two-tailed test
Elevated plus |5765 _|(85) | , WT=10 121G 716 |unpaired Genotype: P=0.556 |S7d
maze, EPM [0 (555) ine crossings (n) =10 10480 983 |two-tailed ttest ) enotype: P=0.
95-110  |(5/5) WT=10 1317 1.1 i
Distance (cm) Unpalred - Genotype: P=0.312 |S7e
106-110 |(5/5) Ki=10 177|076  |tWo-tailed ttest
95-110 5/5)" WT=10 443 1.63 i
8 Open arm time (%) Stress pre EPM Unpa|red - Genotype: P =0.626 S7f
106-110 |(5/5)" Ki=10 339| 133 |two-ailed ttest
95-110  |(5/5) WT=10 2056|166 |ynpaired
Open arm entries (%) two-tailed t-test Welch’s correction Genotype: P =0.437 |S7g
106-110 | (5/5) KI=10 1745 350 - :

*All male and female data sets were statistically comparable (P > 0.05) and thus pooled. Test for pool of male and female data was carried out using one-way ANOVA with Tukey’s post hoc comparison test (data sets with

same variance (Bartlett’s test) or Kruskal-Wallis with Dunn’s post hoc comparison test (data sets with unequal variance (Bartlett’s test); the latter is denoted with * .




Supplementary Table 4. Behavioral testing - continued

Age

Sex

Genotype/

Correction and/or

Test (days) (FIM) Measurement Animals () Information Mean s.e.m. Statistical test post hoc test P-value Figure
Stranger, S 161.00 14.88
85-100 F WT=5 Center,C 162.10 20.14 [ One-way ANOVA Tukey's posthoc |SvsE: P<0.05, » x
Empty, E 61.18 17.26
Stranger, S 138.10 12.28
96-100 F KI=5 Center, C 119.90 18.09 |One-way ANOVA Tukey's post hoc |Svs E: P>0.05, ns
Empty, E 100.10 8.53
Chamber time (s) 5a
Stranger, S 176.30 18.56
85-100 M WT=5 Center, C 90.98 16.84 | One-way ANOVA Tukey's posthoc |Svs E: P<0.05,  »
Empty, E 98.88 16.09
Stranger, S 126.00 8.39
85-100 M KI=5 Center, C 149.70 37.05 |One-way ANOVA Tukey's post hoc |S vs E: P>0.05, ns
Empty, E 97.74 6.07
Stranger, S 157.70 1791
85-100 F WT=5 One-way ANOVA Tukey's posthoc |Svs E: P<0.05,  »
Empty, E 63.84 14.86
Stranger, S 145.90 7.38
Three- 96-100 F Kl=5 One-way ANOVA Tukey's post hoc |Svs E: P>0.05, ns
Empty, E 95.52 10.64
chamber Sniffing time (s) 5b
social Stranger, S 167.30 | 2459
preference  |85-100 M WT=5 One-way ANOVA Tukey's posthoc |Svs E: P<0.05,  »
Empty, E 73.58 13.47
Stranger, S 133.30 27.05
85-100 M KI=5 One-way ANOVA Tukey's post hoc |S vs E: P>0.05, ns
Empty, E 84.74 7.96
Stranger, S 67.20 3.76
85-100 F WT=5 Center, C 13.00 2.30 |One-way ANOVA Tukey's posthoc |Svs E: P<0.05,  »
Empty, E 28.00 5.41
Stranger, S 72.80 6.28
96-100 F KI=5 Center, C 2440 240 |One-way ANOVA Tukey's post hoc |S vs E: P>0.05, ns
Empty, E 52.20 3.06
Chamber entries (n) 5¢c
Stranger, S 84.60 5.01
85-100 M WT=5 Center, C 20.60 112 |One-way ANOVA Tukey's posthoc |Svs E: P<0.05,  »
Empty, E 46.40 9.68
Stranger, S 61.60 9.79
85-100 M KI=5 Center, C 19.40 3.11 | One-way ANOVA Tukey's post hoc |Svs E: P>0.05, ns
Empty, E 36.60 423




Supplementary Table 4. Behavioral testing - continued

Test éjgaeys) (SISKII)‘ Measurement fgi':ﬁ;ysel Information Mean s.em. Statistical test gg;ﬁi??e:{]d/m P-value Figurg
0-2 min 2259 3.17
75-194  [(4117)" WT =21 2-4 min 42.89 2.98
4-6 min 45.53 5.08
Immobility (s) 0-2 min 29.96 390 Two-way ANOVA - Genotype: P =0.0033 | 6a
59-194  [(9/7)" Kl=16 2-4 min 56.73 6.33
4-6 min 59.38 6.84
0-2 min 48142 | 1864
75-194  |(417)" WT=21 2-4 min 33526 | 2042
Absolute turn angles 46 min 309221 3072 T )
(degrees) 0-2 min 40554 | 2333 |Two-way ANOVA - Genotype: P <0.0001 | 6b
59-194  [(9/7)" Ki=16 2-4 min 20327 | 2855
4-6 min 17242 | 2756
0-2 min 2.80 0.64
Tail 75-194  [(4117)" WT=21 2-4 min 2.19 0.67
suspension 46 min 129 | 035
(TsT) Rotations (n) 0-2 min 067 046 |Two-way ANOVA Outlier correctiony Genotype: P < 0.0001 | 6c
59-194  [(9/7)" Kl=16 2-4 min 0.07 0.07
4-6 min 0.00 0.00
0-2 min 97.42 3.17
75-194  [(4117)" WT =21 2-4 min 7.1 2.98
4-6 min 73.34 5.17
Mobility (s) 0-2 min 90.06 390 |Two-way ANOVA - Genotype: P=0.0014 | 6d
59-194  [(9/7)" Kl=16 2-4 min 63.29 6.33
4-6 min 55.88 6.92
75-194 | (4117) o WT=21 6 min 14.29 7.83 Unpaired L
so104|iom) | oaen ) Ki=16 6 min 5000 | 1291 |two-tailed ttest ) Genotype: P=0.0179) 6e

*All male and female data sets were statistically comparable (P > 0.05) and thus pooled. Test for pool of male and female data was carried out using one-way ANOVA with Tukey’s post hoc comparison test (data sets with
same variance (Bartlett’s test) or Kruskal-Wallis with Dunn’s post hoc comparison test (data sets with unequal variance (Bartlett’s test); the latter is denoted with «.

Age Sex Cages Genotype/ . . Correction and/on ,,_ N
Test (days) | (FMY s Measurement Animals Information Mean s.e.m. |Statistical test post hoc test P-values Figure
(n)
158-213 [(6/7) n=5 WT=13 97.59 0.46 0
- U”pa'Ted - Genotype: P =0.796
158-213 |(7/8) n=6 Ki=15 97.38 | 059 |two-tailed ttest
158-213 [(6/7) n=5 WT=13 97.78 0.40
- - Unpaired WT vs KI: P=0.368
158-213 |(4/3 =2 KI=7 95.96 0.92 -
@3 In Stress| two-tailed test WT vs Kia: P = 0,045
158-213 [(3/5) n=4 Kl-a=8 92.98 1.70
158-213 [(3/7) n=4 WT=10 96.82 0.32
158-213 |(3/0) n=1 |Sucroseintake (%) WT-a=3 8896 | 0.00 ‘ 6f
Stress Il Unpalred - WTvsKl-a: P=
158-213 [(0/3) n=1 KI=3 97.31 0.00 |two-tailed t-test 0.0012
158-213 [(7/5) n=5 Kl-a=12 91.28 0.90
158-213 [(6/7) n=5 WT=13 - 97.59 0.46
- - Unpaired None vs SI: P=0.217
158-213 |(6/7 =5 WT=13 Str | 97.78 0.40 -
Em__In ress two-tailed est None vs S2: P = 0.23(
158-213 [(3/7) n=4 WT=10 Stress Il 96.82 0.32
158-213 |(6/7 n=5 WT=13 13.78 2.79 0
(&) - U”pa'Ted - Genotype: P =0.265
Stress- 158-213 |(7/8) n=6 Ki=15 1023 | 144 |two-tailed ttest
'S”f;zzg 158-213 [(67)  |n=5 WT=13 1723 | 164
- - Unpaired WT vs KI: P=0.332
158-213 |(4/3 =2 KI=7 13.82 3.04 -
preference @3 In Stress| two-tailed test WTvs Kla: P= 0,011
158-213 [(3/5) n=4 Kl-a=8 10.40 0.77
158-213 [(3/7) n=4 WT=10 18.15 1.56
158-213 [(3/0) n=1 WT-a=3 7.74 0.00 Unpai
paired } D=
158213 [(0/3)  [n=1 Ki=3 Stress I 1207 | 000 |two-tailed ttest WTvs Kl-a: P=0.001
Liquid/mouse/day (g) 6g
158-213 [(7/5) n=5 Kl-a=12 9.57 0.74
158-213 [(6/7) n=5 WT=13 - 13.78 2.79
- - Unpaired None vs SI: P=0.318
158-213 |(6/7 =5 WT=13 Str | 17.23 1.64 -
Em__In ress two-tailed est None vs S2: P = 0.24
158-213 [(3/7) n=4 WT=10 Stress Il 18.15 1.56
158-213 [(6/7) n=5 WT=13 - 13.78 2.79
- - Unpaired . WT vs Kl-a Sl: P=
158-213 [(3/5) n=4 Kl-a=8 Stress | 10.40 0.77 . Welch’'s
158213 |(75)  |n=5 K-a=12  |Stressll 957 | 074 oraled test correction s ,
- = -a = . . WT vs Kl-a SlI:

*All male and female data sets were statistically comparable (P > 0.05) and thus pooled. Test for pool of male and female data was carried out using one-way ANOVA with Tukey’s post hoc comparison test (data sets with
same variance (Bartlett’s test) or Kruskal-Wallis with Dunn’s post hoc comparison test (data sets with unequal variance (Bartlett’s test); the latter is denoted with «.



Supplementary Table 5. Etradiol and glutamate assays, and [3H] aspartate uptake

Age Sex Genotype/ . . Correction and/or |, .
Test (days) (FIM) Measurement Animals (n) Information Mean s.e.m Statistical test post hoc test P-value Figure
WT=8 Untreated 6.68 0.96 ;
Unpaired
48-123 F WT =10 Depoprovera, P8 6.47 0.57 | two-tailed t-test - Treatment: P =0.841
Estradiol Estradiol (pg/mL) WT =14 Depoprovera, P18 495 0.46 |(relative to no treatment) Treatment: P=0.079 |55
114 M WT=3 Untreated 4.50 140 -
Age Sex Compound Genotype/ . . Correction and/or |, .
Test (days) (FIM) Measurement (time pretest) |Animals (n) Information |[Mean  [s.e.m. Statistical test post hoc test P-values Figure
WT=2x5 3.40 0.12 Unpaired
Ki=2x5 | 399 | 0.6 |two-tailed test . Genotype: P=0009 |3a
WT=2x5 3.27 0.24 Unpaired
128242 | F . K=2x5 |C 405 | 021 |wo-tailed test - Genotype: P=0.026 [3b
WT=2x5 267 0.12 Unpaired
Ki=2xs5 |RE- 342 | 0412 |two-tailed ttest . Genolype: P=0.0007 3¢
WT=1x5 2.88 018 | ynpaired Genotype: P = 0.455
Glutamate Glutamate CTX p . - +-DP, WT: P=0.032 [3a
assay (nmoles/20 g protein) KI=1x5 273 0.07 |two-tailed t-test +/-DP. KI: P = 0.0003
WT=1x5 2.82 0.08 Unpaired - Genotype: P = 0.056
Depoprovera npaire 3 —
196-233 F (28 days) KI=1x5 He 2.59 0.04 |two-tailed t-test Welch's correction :; gg K\:TPP: 0%&35 %
WT=1x5 240 0.06 p Genotype: P =0.942
Unpaired N D
] - /- DP, WT: P=0.169
Ki=1xs |CRE- 239 | 012 |two-tailed ttest 1D KE P=0.0004 s
a,-protein
Age ; Load amount | Actin-protein amount | Reagents Relative o - " y
Test (days) In vitro cultures Genotype (Mg prlane)| (Arbitrary | (Arbitrary Units, AU) |(or indicated information) |level Information Figure
Units, AU) quantification
WT (+/+) 100 61115 645 Rabbit anti-human o 100 0~ 110 kDa
SDS-page 17 Mixed culture of astrocytes and | | (+-) 100 17984 581 (Q7§74, Upstate): .1:3 000 3 2
Western blot neurons dilution Mouse anti- fine~ 42 kD:
(passage 1) KI(-F) 100 467 569 chicken actin (612656, <1 actin: a
3 BD): 1:3 000 dilution
Test Age In vitro cultures Genotype Samples Measure [Mean* |s.e.m Statistical test Correction and/or P-values Figure
(days) (n) post hoc test
WT (+/+) n=22 [*H}-D- 100.0 29
Glutamate Mixed culture of astrocytes || (+/- n=23 aspartate 89.6 2 Tukey's post hoc WT: P>0.05 ns
uptake E17 and neurons (h) ~ uptake One-way ANOVA y' P : , 3d
(passage 1) Kl (--) n=13 (% of WT) 834 g Tukey’s post hoc WT: P<0.05, x%
*Absolutte numbers below
[3H]-D-aspartate uptake (absolutte values)
(Numbers sequencially, seperated by (/))
Genotype Counts per minute (CPM) Protein ug/ul CPM/Protein Days in culture
(mean +/- SD)
10201/9254/6729/7449/8363/95 0,517651573/0,51315914/0,454908643/0,434104894 19706,30541/18015,8537/14791,98098/17159,44716/20
43/7826/6223/6743/6417/5732/ 10,413301146/0,461843226/0,371693648/0,1447595 234,64026/20662,85583/21054,97377/42988,54096/461
WT (n=22) 5729/5296/6284/7719/7640/640 07/0,146018285/0,166788128/0,184411024/0,16427 79,14791/38473,96147/31082,74043/34875,38859/2852 23,86+/-1.36
5/1718/3286/1343/5006/2328 0571/0,185669803/0,179375911/0,185669803/0,173 3,75522/35032,5747/41573,8041/44140,92249/4889,31
082019/1,31/0,46/1,06/0,49/1,17/0,71 2977/3734,782609/3100/2740,816327/4278,632479/327
8,873239
8078/2243/7390/8614/7694/698 0,421047583/0,122122026/0,431331061/0,54505822 19185,48006/18366,8751/17133,01142/15803,81627/18
6/7454/7123/7879/2099/5653/5 2/0,411914229/0,511772224/0,470164726/0,420235 678,64584/13650,60407/15854,01794/16950,01048/145
Kl (+/-) 664/6770/4527/4260/6982/6833 728/0,542284389/0,053498079/0,159235458/0,1372 29,27682/39235,05387/35500,88704/41280,74167/3954 23.65+/-1.30
(n=23) 14264/3903/2890/2952/8078/22 06837/0,171193852/0,162382404/0,125877832/1,52/ | 5,81269/27878,63647/33842,33684/4593,421053/5600,
43 1,22/1,51/1,41/0,9/1,03/0,421047583/0,122122026 819672/2823,84106/2768,085106/3211,111111/2866,01
9417/19185,48006/18366,8751
4881/6754/7264/7327/5792/657 0,521297007/0,39370683/0,511772224/0,539510556 9363,184395/17154,89669/14193,81448/13580,82789/3
Kl (-) (n=13) 4/6119/5570/3338/2740/632/28 10,17245263/0,168676295/0,156088512/0,14538889 3586,03458/38974,0597/39202,1163/38311,04124/5383 23.38+/-1.56
64/4881 6/0,62/0,94/0,34/1,26/0,521297007 ,870968/2914,893617/1858,823529/2273,015873/9363,
184395




Supplementary Table 6. HPLC measurements

Age Sex Genotype " . Correction and/or y y
Test (days) (FIM) Measurement Animals (n) Information Mean s.e.m. Statistical test post hoc test P-value Figure
(9/9) WT =18 Frontal cortex, 1.06 0.15 Unpaired i Genotype: P = 0384
(8/9) Kl =17 Frontal CTX 127 049 two-tailed t-test pe: .
(9/9)" WT=18 Occipital cortex, 0.98 026 Unpaired B Genotype: P= 0,578
(819)° Kli=17 Occipital CTX 0.80 0.19 two-tailed t-test ' :
9/9 WT=18 59.51 8.29 i
©9) Striatum, STR A et ; Genotype: P = 0454
51103 (8/9) Dopamine, DA . Kl =17 67.63 6.65 e
(7/8)  |(pmolesimg wet tissue) WT=16 0.46 0.14 Unpaired G P=0437
Hippocampus, HC . Welch’s correction | Genotype: P = 0.
(8/8) Ki=16 0.69 0.26 two-tailed t-test
412 WT=6 0.10 0.02 i
i Cerebellum, CRBL Unpaired ; Genotype: P = 0.860
(302 Ki=5 0.10 0.02 two-tailed t-test
(9/9) WT=18 0.62 0.04 i
Brain stem, BS Unpalr;edd - Genotype: P =0.084
(8/9) KI=17 0.70 0.03 two-tailed t-test
(9/9) WT=18 Frontal cortex, 241 015 Unpaired A Genotype: P=0.780
(819) Kli=17 Frontal CTX 235 0.18 two-tailed t-test pe: .
(9/9) WT=18 Occipital cortex, 203 0.14 Unpaired A Genotype: P=0.721
(819 Ki=17 Occipital CTX 197 0.09 two-tailed ttest pe:m=0
(9/9)~ WT=18 244 0.09 Unpaired
Striatum, STR two-tailed Htest Welch’s correction |Genotype: P = 0.281
(8/9)" in 5| Kl =17 270 0.22 o-tailed t-tes
51-108 Serotonin, 5-HT S6b
(9/9)" (pmoles/mg wet tissue) WT=18 395 0.22 Unpaired
Hippocampus, HC iled - Genotype: P =0.482
(8/9)° KI=17 3.06 0.15 two-tailed t-test
(9/8)~ WT=17 0.83 0.10 Unpaired
Cerebellum, CRBL two-tailed Htest Welch’s correction | Genotype: P = 0.764
(8/8)" Kl =16 0.79 0.05 o-lalled -tes
(9/9)~ WT=18 422 0.31 i
Brain stem, BS Unpa'rfdd - Genotype: P=0.233
(819)° Ki=17 471 0.25 two-tailed Hest
HPLC
(9/9) WT =18 Frontal cortex, 2.38 014 Unpaired B Genotype: P=0.410
(819) Kli=17 Frontal CTX 220 0.16 two-tailed t-test pe: :
(9/9) WT=18 Occipital cortex, 1.74 0.11 Unpaired B Genotype: P=0.931
(8/9) Ki=17 Occipital CTX 172 013 two-tailed t-test pe: F=0.
(9/9) WT=18 1.12 0.11 i
Stiatum, STR m’gﬁi et . Genotype: P=0.545
51108 (8/9) Noradrenaline, NA Ki=17 1.02 0.1 S6c
(909)- (pmoles/mg wet tissue) WT=18 221 0.07 Unpaired
Hippocampus, HC . Welch’s correction | Genotype: P =0.277
(819)° Ki=17 240 0.16 two-tailed ttest
(9/9) WT=18 2.39 0.12 i
Cerebellum, CRBL U”pa'fledd . Genotype: P= 0447
(8/9) KI=17 252 0.13 two-tailed t-test
(9/9) WT=18 4.1 0.15 i
Brain stem, BS Unpalr;edd - Genotype: P=0.713
(819) Ki=17 420 0.21 two-tailed Hest
(9/9) WT=18 Frontal cortex, 265 017 Unpaired B Genotype: P= 0,841
(8/9) Kli=17 Frontal CTX 270 0.18 two-tailed t-test pe: :
(9/9)~ WT=18 i 2.39 0.13 i
Occ!p!ta\ cortex, U”pa'Ted Welch’s correction | Genotype: P =0.174
(819)° Kli=17 Occipital CTX 281 027 two-tailed t-test
(9/9)~ WT=18 324 0.16 Unpaired
Striatum, STR . Welch’ i Gi 1 P=0.29
(8/9)- | Gamma-aminobutyric acid,  |K| =17 riaium 381 051 two-tailed t-test elch’s correction | Genotype
51-108 GABA S6d
(9/9) i WT=18 455 0.26 i
(nmoles/mg wet tissue) Hippocampus, HC Unpalr;edd } Genotype: P=0.862
(819) Ki=17 449 0.23 two-tailed Hest
(9/9)~ WT=18 261 0.17 i
Cerebellum, CRBL U”pa'fledd - Genotype: P = 0.756
(8/9)° Ki=17 269 0.19 two-tailed t-test
(8/9) WT=17 5.47 0.59 Unpaired
Brain stem, BS . - Genotype: P =0.694
(8/9) Ki=17 5.84 073 two-tailed test

*All male and female data sets were statistically comparable (P > 0.05) and thus pooled. Test for pool of male and female data was carried out using one-way ANOVA with Tukey’s post hoc comparison test (data sets with same variance (Bartlett's
test) or Kruskal-Wallis with Dunn’s post hoc comparison test (data sets with unequal variance (Bartlett’s test); the latter is denoted with «.
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Figure S1. Targeting Strategy Screenings and Basic Characterization of the a,”**"'® Knock-in Mice

(a) Diagram of the targeting strategy showing the oligonucleotide primers (grey triangles: P3, P6, P19-P22,
and P24), the 5° Southern probe (black square), and the restriction enzyme sites used for screenings and
genotyping. Introduction of a 3" LoxP site (dark triangle flanking Exon 8) abolished an endogenous BstEII
site. Partial Cre-excision removed the NEO cassette and left a LoxP site in intron 7. (b) PCR screenings
verified homologous recombination in the IIH6 clone, which was not observed for two negative controls (C1
and C2). (¢) Southern blotting analysis verified heterozygous homologous recombination in clone IIH6 not
observed for control (ES cells). (d) Partial Cre-excision of LoxP-NEO-LoxP cassette in the IIH6Cre14 clone
was verified by PCR and not observed for two controls (C3 and C4). (e) Crossing of two a,”“*'® mice
gained homozygous (-/-), heterozygous (+/-) and WT (+/+) newborn pups identified by PCR-based
genotyping. (f) Sequencing confirmed a heterozygous G— A base exchange in position 901 in the genomic
DNA of a a,"“*"® mouse which was not present in WT. (g) Body weights (g) of a,"“*'® (females n=11 and
males n=6) and WT (females n=7 and males n=7) mice at the indicated ages (days) were determined. Data
shown as means, with s.e.m. omitted for clarity.

For additional informations, see Supplementary Table 1.

M; molecular DNA marker, bp; base pair, HO; No template control where DNA was substituted with water.
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Figure S2. In vivo Protein Expression Analysis

(a) Western blot analyses of brain lysates from WT (+/+), heterozygous (+/-) and homozygous (-/-) embryos
(E17.5), newborn pups, and various adult male brain lysates, probed with antibodies raised against a, (~110
kDa) and glyceraldehyde 3-phosphate dehydrogenase (GAPDH) (~35 kDa) showed reduced o, protein level
in lysates from embryos/pups/mice harboring a mutation(s). C5; WT adult brain lysate (control), HC;
hippocampus, CRBL; cerebellum, CTX; cortex and BS; brain stem. (b) Western blot analyses of brain
lysates from WT (+/+), heterozygous (+/-) and homozygous (-/-) newborn pups, and various adult female
brain lysates, probed with antibodies raised against a, (~110 kDa) and glyceraldehyde 3-phosphate
dehydrogenase (GAPDH) (~35 kDa) showed reduced a, protein level in lysates from pups/mice harboring a
mutation(s). (¢) Densitometric quantification showed reduction in the a, protein level in lysates from
homozygous and heterozygous E17.5 embryos/newborn pups compared to WT. Error bars represent + s.e.m
(see Supplementary Table 1). (d) Western blot analyses of lysates from various adult brain regions, as noted,
probed with antibodies raised against o;, a, and oa; (~110 kDa) and glyceraldehyde 3-phosphate
dehydrogenase (GAPDH) (~35 kDa) showed reduced a, protein level in lysates, but the o, and o3 protein
levels were comparable to WT, for expression ratios see (e). For additional screening information and
protein quantifications, see Supplementary Table 2.

Abbreviations; C5; WT adult brain lysate (control), HC; hippocampus, CRBL; cerebellum, CTX; cortex, BS;
brain stem. M; molecular DNA marker, bp; base pair, HO; No template control where DNA was substituted
with water.



a b c d e
_ 9 3 0.4

g ? 2

= S = o ~ g
2 2 S 6ln o € 2 o g 03

0 = ° s ooo 2 2
o 8 = = ooo 2 E 02

- = - = 1 s oo S

° QT 3 © ]

: : P % L £
c c = = 0.1

®© ) —+— o

g g w mm 0 - mii. p— =
5 s 0 — l:ll:ll:l:l 8 0.0

WT KI WT KiI WT K WT KI WT Ki

Figure S3. Male a,"”%*'® Mice Behaved as WT in the Open Field Test

(a,b) In the open field test, male o, OROIR (n=23) and WT (n=21) mice travelled the same distance (m) (a)
and moved with the same mean velocity (cm/s) (b). (¢,d) Furthermore, male o """ and WT mice made the
same amount of droppings (n) (¢) and urinations (n) (d). (e) In addition, the center/perimeter ratios of male
o7 and WT mice were comparable.

Data shown as means =+ s.e.m.
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Figure S4. Female and Male a,"%""® Mice Had Front Paw Grip Strength Comparable to WT

Body weight (g) and front paw grip strength (g) were determined for each mouse.

(a,b) Front paw grip strength/body weight was the same for female (a) and male (b) a,”*'"® (n=17 and
n=23, respectively) and WT (n=13 and n= 22, respectively) mice.

Data shown as means + s.e.m.
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Figure SS. Depoprovera Lowered and Stabilized the Level of Estradiol in Serum from Female WT
Mice

Female WT mice (n=24) received Depoprovera (DP)-treatment at the time = 0 days, and after eight (P8)
(n=10) or 18 (P18) (n=14) days post injection they were decapitated and serum was obtained.

For reference, serum was obtained from untreated female (n=8) and male (n=3) WT mice, and all serum
samples were analyzed for the level of estradiol (pg/mL).

Data shown as scatter plots.
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Figure S6. Comparable Monoamine and GABA Levels Existed in Brain Lysates From a;
WT Mice

(a-d) Brain lysates (frontal cortex (CTX), occipital CTX, striatum (STR), hippocampus (HC), cerebellum
(CRBL) and brain stem (BS)) were HPLC-analyzed, and a,”“**'® and WT mice showed comparable levels
of dopamine (DA) in CTX (n= 17 and n= 18, respectively), STR (n= 17 and n= 18, respectively), HC (n= 16
and n= 16, respectively), CRBL (n= 5 and n= 6, respectively) and BS (n= 17 and n= 18, respectively) (a),
serotonin (5-hydroxytryptamine, 5-HT) in CTX (n= 17 and n= 18, respectively), STR (n= 17 and n= 18,
respectively), HC (n= 17 and n= 18, respectively), CRBL (n= 16 and n= 17, respectively) and BS (n= 17
and n= 18, respectively) (b), noradrenaline (NA) in CTX (n= 17 and n= 18, respectively), STR (n= 17 and
n= 18, respectively), HC (n= 17 and n= 18, respectively), CRBL (n= 17 and n= 18, respectively) and BS (n=
17 and n= 18, respectively) (c¢) and gamma-aminobutyric acid (GABA) in CTX (n= 17 and n= 18,
respectively), STR (n= 17 and n= 18, respectively), HC (n= 17 and n= 18, respectively), CRBL (n= 17 and
n= 18, respectively) and BS (n= 17 and n= 17, respectively) (d).

Monoamine levels were expressed as pmoles/mg wet tissue, GABA levels as nmoles/mg wet tissue.

Data shown as means + s.e.m.
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Figure S7. The a,”%""® Mice Were Not Anxious in the Elevated Plus Maze Test

(a-d) In the elevated plus maze (EPM), a,”“"'® (n=10) and WT (n=10) mice travelled the same distance
(cm) (a), spent the same relative amount of time (%) in the open arms (b), had the same relative amount of
open arm entries (%) (¢) and had the same number of line crossings (n) (d).

(e-g) Stress prior to the EPM experiment showed that o,”“*'® (n=10) and WT (n=10) mice travelled the

same distance (cm) (e), spent the same relative amount of time (%) in the open arms (f) and had the same
amount of open arm entries (%) (g).
Data shown as means + s.e.m.
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