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Supplementary figure 1. Characterization of control and SETD14"- iPSCs. Related to Figure 1. (a)
Sanger sequence of control and SETDIA"- iPSCs. (b) Representative images showing reduced
expression of SETD1A in SETD1A4*" iPSCs. Scale bar = 100 pm. (¢) Representative images of control
and SETDIA"" iPSCs stained for pluripotent markers. Scale bar = 50 pm. (d) SETDIA"- iPSCs

maintained a normal karyotype. (e) Top five potential off-target sites have been sequenced and no



mutations were detected for both clone 1 and clone 2. (f) Representative figures of H3K4me3 (green)
and MAP2 (purple) from iNeurons at DIV49 (scale bar = 10 um) and quantification of H3K4me3
intensity from control (n = 124 cells) and SETDIA"" iNeurons (n= 121 cells from clone 1). ***p < 0.001,

unpaired Student’s t test was performed between control and SETDI1A4*" cultures.

A 4 B Control Il SETD1A™ ] W Control WM SETD1A*
& Pre-PTX Post-PTX Pre-PTX Post-PTX E 4 c ‘E
1 ©
< 3 TR B T T M8 T % o g 25 2 16
= W L hihs c®3 320 2212
g 2 T — —— - o5 'g © 2. fg AR o
< [T —— - 87372 No 33
o —— ry ] - D= = £15 Npos
01 I — iim 1 I R4 E‘E ® 3
= ERARCEE  Em A EZ1 £ 10 E“04
L aiimy S S
0 e e e = 2, zZ s 2 0
- 5s
c X
3 P -
53 2 15 220 g
4 [ e e © s o 5 40 e Control
o % E10 315 82 4] T4~ sETDIA*
% >e wax 21.0 Lo ‘
ap .y e R L S X c 20
E €55 f £ \\'_;\. £ -
2 ) 205 € o
3 5§ g EE10) TN
S E Y S — goolr—r—r—r— 2
NP oD D N oD Qo RIS
I I I &V R\
S SN D
D F
1 [l Control
S S g B scrpiat-
~ e
4 [ =t = i c40
€ P Wk F——% t:]F g £ o
o = — 3= — - =
© 3 B —— h— ' B30 8
D o
[ § 20
. s
recording time (sec) 120 £10
g
@0
3 0.8
X g
E ™ 0.6
W B
® 3 0.4

recording time (sec) 120

c
15 Soble
H SETDIA exon 7 exon 19 | ‘% <
- [ 1 11 o5
oo TR S oo
o
¥ i n
ol 409b2 WT Allele ATGGTCCTTGGGGCCAGAGATACAGGGAGTGAGGTG y-tubulin g . g ‘505
‘emale ®
PEGs SETD1A* ATGGTCCTTGGGGCCAGAGA -------- GTGAGGTG E 0.0
J Control SETD1A" K L
o 1 1 1 I I B BT | I | . s
T T R T | 1 1 2
T T 1 “n I8 18 8 _m I mmimil 2 E-
[ [ [T W T ] €58 8 g—E‘
1 1 L1 "N TR T = ° 8L
1 1 1 [ [Tl 1 & | m§ mil SE6] o S‘E’
1 1 & 11 [T T} ] [ [ T -:E S5
ETEN I TI W TTH I W I TH T T T TI T  T T 1 [T T ] 24 L=
1 1 ] i L A Al 2 | i1 B 23
| 1 | | | | [ WY NN TV (VRN NUT AW YN 22 3
] 1 I %% 5 8l im imu im z
1 1 1 T T N | 183 0
10s
M ? S N g3, _= 2
Control SETD1A SETD1A* + H89 2 %
1 Ll 1l [N D B T | 1 1 1 £
. g 1 111 1 1 1 3
THT 1 [T ] [TTI T Bl g
[TTIT TN I TR TI T) T T R 1 1 1 3% °
7 T TN 1 1 1 1 1 1 1 o
Lim [T T . 1 1 1 1 1 1 11 ®
1 1 1 1 1 1 1 1 1 1 1 =
RTTNRE AV TRRTTNN I W WANTTiTiie 1 1 1 1 1 1 1 510
[ [T 1 [T 1 1 2
JITTI NN TN . 1 1 1 11 1 1l Il 1 *
[ 1 1 11 1l 1 1 1 §
1 1 [ 1 | E 1 1 1 1 1 1 g
—_— Zz 0
5s

Supplementary figure 2. SETDIA" neurons exhibit dysregulated neuronal network activity,

Related to Figure 1. (a) Quantification of MAP2 and GABA co-localized neurons in networks derived
2



from control and SETDIA"- iPSCs at DIV49. (b) Representative raster plots of 20 sec showing the effect
of acute treatment of 100 uM picrotoxin on control and SETD 14"~ E/I networks at DIV49; Quantification
of network burst duration, mean firing rate and network burst rate normalized to their respective baseline
recording. n = 3 individual wells for control. n = 5 individual wells for SETDIA"" from clone 1. (c)
Quantification of network parameters using MEA recording as indicated. (d) Representative ROIs in the
field of view showing calcium fluctuations in control (upper panel) and SETD1A4"" (lower panel) neurons
at DIV70. Scale bar = 50 um. Representative videos can be seen from Supplementary Video 1 for control
and Supplementary Video 2 for SETDI1A*". (e-f) Changes in calcium signal from 30 neurons showed by
temporal calcium traces (¢) and heatmap (f) in a 2 min recording from control (upper panel) and
SETDI1A"" (lower panel) neurons. (g) Quantification of synchronous burst rate. n = 23 for control. n =
34 for SETDIA"" from clone 1. *p < 0.05, **p < 0.01, ***p < 0.001, unpaired Student’s t test was
performed between control and SETD1A™" cultures. SETDIA"" neurons in 409b2 background exhibit
dysregulated neuronal network activity and this network phenotype can be rescued by H89 (h-n). (h)
Generation of SETDIA isogenic line using CRISPR/Cas9 in 409b2 iPSC line. Schematic diagram
showing position of sgRNA and indels generated in SETDIA"" iPSC line. (i) Western blot showing
reduced SETD1A expression in SETD1A4™iPSC line. Control: n= 4, SETDIA"" n = 4. (j) Representative
raster plots of electrophysiological activity exhibited by control and SETDIA"" neuronal networks at
DIV49. Gray and pink shadows show the examples of network burst event. (k) Quantification of network
burst rate. Sample size: control n = 12 MEA wells. SETDIA™ n = 12 MEA wells. (I) cAMP
concentrations for control (n = 6) and SETD1A"" cultures (n = 7). (m-n) Representative raster plot for 30
sec recorded by MEA (m) and quantification of network burst rate (n) showing the effect of PKA inhibitor
H89 (2 uM) SETDI1A"" cultures (sample size: control n = 6 wells, SETDIA™ + H89 n = 12 wells,
SETDI1A"- n = 12 wells). Data represent means = SEM. *P <0.05, **P < 0.01, ***P < 0.001, one-way

ANOVA test and post-hoc Bonferroni correction.
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Supplementary figure 3. Basic passive and active intrinsic electrophysiological properties of
control and SETDI1A* neurons in E/I networks during development. Related to Figure 1. (a)
Glutamatergic neurons: Representative whole-cell patch-clamp recordings of action potential firing
pattern and quantitative analyses of basic intrinsic properties of control and SETDIA"" at DIV 21 and
DIV49. DIV 21: Control (passive properties n = 18, active properties n = 15), SETDIA"" (passive
properties n = 15, active properties n = 11 from clone 1). DIV 49: Control (passive properties n = 28,

active properties n = 15), SETDIA*" (passive properties n = 27 (clone 1 = 13, clone 2 = 14), active

properties n = 12 from clone 1). (b) GABAergic neurons: Representative whole-cell patch-clamp
recordings of action potential firing pattern and quantitative analyses of basic intrinsic properties of
control and SETD1A*" glutamatergic neurons at DIV 21 and DIV49. DIV 21: Control (passive properties
n = 11, active properties n = 9), SETDIA"" (passive properties n = 11, active properties n = 8). DIV 49:
Control (passive properties n =27, active properties n = 14), SETDI1A™" (passive properties n = 27 (clone
1 =13, clone 2 = 14), active properties n = 11 from clone 1). Groups were compared using Students’ T-

test with Bonferroni correction for multiple testing. Except for the resting membrane potential (Vrmp),

parameters were determined at a holding potential (Vi) of -60 mV. Action potential (AP), after-
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hyperpolarization (AHP).
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Supplementary figure 4: Reconstruction and immunocytochemistry results related to Figure 2. (a-
d) Quantitative morphometrical analyse parameters related to reconstructions in Figure 2. Representative

somatodendritic reconstructions of glutamatergic (a,c) or GABAergic (b,d) neurons and Sholl analysis



in control and SETD1A"" neurons at DIV21 and DIV49. Red arrows indicate the neurons selected for
reconstructions in the Figure 2. Scale bar = 100 pm. (e) Representative images of immunocytochemistry
stained for glutamatergic synapse (Synapsin as a presynaptic marker and Homerl as a postsynaptic
marker) and GABAergic synapse (VGAT as a pre-synaptic marker and Gephyrin as a post synaptic
marker) at DIV49 on each cell type. White arrows indicate the co-localized Synapsin/Homerl or
VGAT/Gephyrin puncta. Scale bar = 2 pum (f) Quantification of the density of co-localized
Synapsin/Homerl and VGAT/Gephyrin puncta on glutamatergic neurons (Synapsin/Homerl: n = 22 for
control, n = 23 for SETDI1A"" from clone 1, VGAT/Gephyrin: n = 22 for control, n = 22 for SETD1A""
from clone 1) and GABAergic neurons (Synapsin/Homer1: n = 20 for control, n = 20 for SETDI1A4"" from

clone 1, VGAT/Gephyrin: n = 20 for control, n = 20 for SETD1A"" from clone 1).
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Supplementary figure 5. Electrophysiological, morphological and transcriptomic effect of SETD1A

haploinsufficiency in glutamatergic neurons. Related to Figure 4. (a) Intrinsic properties of

Glutamatergic neurons in glutamatergic cultures at DIV 21. Control/SETDIA™ n = 33/32 (passive

properties) and 18/20 (active properties). (b) Intrinsic properties of glutamatergic neurons in

glutamatergic cultures at DIV 49. Control/SETDIA" n = 17/12 (passive properties) and 16/11 (active

properties). Groups were compared using Students’ T-test with Bonferroni correction for multiple testing.



Except for the resting membrane potential (Vrmp), parameters were determined at a holding potential (Vi)
of -60 mV. Action potential (AP), after-hyperpolarization (AHP). (c-d) Representative somatodendritic
reconstructions of glutamatergic neurons and Sholl analysis in control and SETD1A4*" networks at DIV21.
(sample size: n = 45 for control glutamatergic neurons. n = 49 for SETDIA"" glutamatergic neurons)
Scale bar = 40 pm. Data represent means £ SEM. *p < 0.05, **p <0.01, ***p <0.001, two-way ANOVA
with post hoc Bonferroni correction. (e¢) Heatmap showing fold change of all the parameters compared
to control in reconstruction for glutamatergic neurons at DIV21. *p < 0.05, **p < 0.01, ***p < 0.001,
unpaired Student’s t test. (f) Representative images of control and SETDIA"" glutamatergic neurons
stained for MAP2 (green) and Synapsin (red) at DIV21 and DIV49 (Scale bar =20 um) and quantification
of Synapsin puncta per pm. (sample size: n = 41 for control glutamatergic neurons. n = 35 for SETDI1A""
glutamatergic neurons at DIV21 from clone 1; n = 37 for control glutamatergic neurons. n = 36 for
SETDIA"" glutamatergic neurons at DIV49 from clone 1). (g) PCA showing tight clustering of 3
replicates for each genotype from RNA-seq analysis. (h) Volcano plots of -log10 (FDR) versus the log2
(fold change) of transcript levels for all genes. Relative to control, significantly up or down-regulated
genes are shown in green. Top 3 upregulated and downregulated genes are labeled. (i) Disease terms of
DisGeNET database associated with differentially expressed genes (DEGs). (j) Gene Ontology (GO)

term analysis of DEGs.
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Supplementary figure 6. Control networks treated with Forskolin mimic the phenotype of
SETDIA"" networks. Related to Figure 5. (a-b) Representative raster plot for 1 min and quantification
of network burst rate showing the dose-dependent effect of AC agonist forskolin on control networks
(sample size: control n= 4 wells, control + forskolin n = 4 wells) (¢) Control networks were treated with
1 uM forskolin for 1 hour. Quantification of network parameters recorded by MEA as indicated. (sample
size: control n =10 wells, control + forskolin n = 12 wells, SETD1A"- n= 28 wells). Data represent means

+ SEM. *P <0.05, **P < 0.01, ***P < (0.001, one-way ANOVA test with post hoc Bonferroni correction.
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Supplementary figure 7. The phenotype of SETD14"" networks can be rescued by SQ22536 and
H89 or KT5720. Related to Figure 5. (a-b) Representative raster plot for 1 min and quantification of
network burst rate showing the effect of adenylate cyclase inhibitor SQ22536 (100 uM) on SETD1A4""
networks (sample size: control n = 11 wells, SETD14" + SQ22536 n = 13 wells, SETDIA" n = 13
wells). (c-d) Representative raster plot for 1 min and quantification of network burst rate showing the

dose-dependent effect of PKA inhibitor H89 on SETDI1A"" network. (sample size: SETDIA™ n = 10
10



wells, SETDIA"" + H89 n = 10 wells) (¢) SETDI1A™" networks were treated with 2 pM H89 or 1 uM
KT5720 for 1 hour. Quantification of network parameters recorded by MEAs as indicated. (sample size:
control n = 15 wells, SETDIA"- + H89 n = 18 wells, SETDIA™ + KT5720 n = 8 wells, SETDIA™ n=
22 wells). Data represent means £ SEM. *P < 0.05, **P <0.01, ***P <0.001, one-way ANOVA test with

post hoc Bonferroni correction.
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Supplementary figure 8. The phenotype of SETDIA™- networks can be rescued by H89 and
ORY1001. Related to Figure 5(I-m). (a-b) Representative raster plot and quantification of network
burst rate showing the effect of PKA inhibitor H89 (2 uM) on SETDIA"" networks at DIV 21 (sample
size: control n = 8 wells, SETDIA"" + H89 n = 8 wells, SETDIA"" n = 8 wells from clone 1). (c-d)

Representative raster plot and quantification of network burst rate showing the effect of PKA inhibitor
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HS89 (2 uM) on SETD1A™ networks at DIV 35 (sample size: control n = 8 wells, SETDIA"- + H89 n =
8 wells, SETDIA" n = 8 wells from clone 1). (e-f) Representative traces and quantification of
spontaneous excitatory postsynaptic current burst showing the effect of PKA inhibitor H89 (2 uM) on
SETDI1A*" cultures at DIV 35 (red arrows indicate burst events). (sample size: control n = 19 cells,
SETDIA™-+H89 n= 19 cells, SETD1A*- n = 20 cells from clone 1). (g-h) Representative raster plot and
quantification of network burst rate showing the effect of LSD1 inhibitor ORY 1001 (1 uM) on SETD14*"
networks at DIV 51 (ORY1001 treatment started from DIV10) (sample size: control n = 7 wells,
SETDI1A" + ORY 1001 n =10 wells, SETDI1A"- n =9 wells from clone 1). Data represent means + SEM.

*P <0.05, **P < 0.01, ***P < 0.001, one-way ANOVA test with post hoc Bonferroni correction.
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Supplementary figure 9. Separation of mixed-species RNA-seq reads according to species of origin.
Related to RNA-seq (Figure 3 and S5 and STAR Methods). (a) Mapped reads (in millions) per sample
per species after bioinformatically separating human neuronal reads from rat astrocytic reads. Average
sequencing depth per sample (sum of rat and human reads) was 49.1 million reads. (b) PCA plot of
samples showing complete separation of clusters according to species of origin. Top 1000 genes with
largest variance across samples were used as input. (¢) Deconvolution of cell type proportions showing
no contamination of astrocytic reads in human samples after species separation. (d) Expression of

SETDI1A from RNA-seq for control and SETDI1A*" (isogenic) cultures.
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Supplementary table 1: Cell type specific electrophysiological properties of neurons in E/I cultures

during development. Related to Figure 1. Statistical testing compared genotypes per cell class and DIV.*

= based on KS-test on cumulative data.

E/I co-culture

Glutamatergic neurons

GABAergic neurons

DIV 21 Control SETDIA"  p-value Control SETDIA*-  p-value
Passive intrinsic
n=18 n=15 n=27 n=27
properties
Resting membrane 451 +3.1 -385=%13 -46.6 +£ 3.6  -42.1 + 3.1
potential (mV)
Membrane resistance 976 + 68 1157 + 123 1044 + 84 1223.0 + 161
MQ)
Membrane capacitance 36.7 + 1.8 322+ 2.0 289 + 1.5 293 + 2.7
(pF)
Active intrinsic
(n=15) (n=11) p-value (n=14) n=11) p-value
properties
AP threshold (mV) 279 £ 1.1 253+ 14 266 £ 13 270+ 1.4
Rheobase (pA) 18.1 + 2.7 213 +£23 175+ 1.9 17.7 £ 2.3
1st AP amplitude 984 + 22 98.7 £ 3.4 99.2 + 2.6 99.6 + 4.8
1st AP Half time (ms) 1.6 £ 0.1 20+ 0.2 1.9 + 0.1 1.8 +£0.2
Adaptation rate 8- 2.0+ 0.3 3.6 £ 0.7 42 + 0.8 41+ 1.1
9rd/2-3rd AP
Ist AP AHP time (ms) 8.0 = 0.8 83+ 1.2 86+ 1.4 86+ 13
Ist-2nd AP AHP 2.8 +0.5 05+14 0.8 + 1.1 0.6 +09
amplitude (mV)
Synaptic inputs/
(n=23) (n=22) p-value (n=21) (n=22) p-value
postsynaptic events
sEPSC amplitude (pA) 31.0 + 2.0 30.3 £ 2.6 28.9 £ 3.9 25.6 £ 1.6
sEPSC frequency (Hz) 1.8 + 0.5 1.9 £ 04 1.6 £ 0.3 1.8 £ 0.6
sEPSC synchronous 0.5+03 0.7 £ 0.2 1.9 + 04 1.6 + 0.4

inputs (n/min)
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DIV 49

Passive intrinsic

(n=28) (n=27) p-value (n=27) (n=27) p-value
properties
Resting membrane 453 +16 -446 =+ 1.6 444+ 16 -403+14
potential (mV)
Membrane resistance  435.0 + 44.4 361.0 + 42.9 386.3 £ 38.5 4153 + 46.2
MQ)
Membrane capacitance 73.5 + 4.6 829 £ 6.0 76.6 £ 5.2 64.0 £ 4.1
(PF)
Active intrinsic
(n=15) (n=12) p-value (n=14) n=11) p-value
properties
AP threshold (mV) -320+19 277+ 13 288+ 1.7 270+ 1.0
Rheobase (pA) 75.0 £ 9.8 103.8 + 134 89.0 £ 11.0 929 + 129
1st AP amplitude 104.5 £ 2.5 994 + 3.1 104.6 £ 2.7 106.7 = 2.5
Ist AP Half time (ms) 1.2 £0.1 1.3 £ 0.1 1.3 £ 0.1 1.2 £ 0.1
Adaptation rate 8- 23+ 04 1.9 £ 0.2 2.0 £ 0.2 1.4 + 0.1 0.005
9rd/2-3rd AP
Ist AP AHP time (ms) 4.9 + 0.4 37+£03 4.7+ 0.5 41+03
1st-2nd AP AHP 1.8 £03 22+ 0.5 1.7 £ 0.7 1.7 £ 0.7
amplitude (mV)
Synaptic inputs/
(n=15) (n=13) p-value (n=18) (n=16) p-value
postsynaptic events
sEPSC amplitude (pA) 24.8 + 2.4 224 + 1.0 223+ 1.9 24.0 £ 2.5
sEPSC frequency (Hz) 2.5 + 0.7 22+ 0.6 1.6 £ 0.3 1.6 £ 0.4
sEPSC synchronous 1.1 £0.2 20+ 04 0.031 0.8 + 0.1 1.6 + 0.3 0.009
inputs (n/min)
(n=17) (n=16) p-value (n=16) (n=13) p-value
mEPSC amplitude 173 £ 1.0 20.2 £ 1.5 <0.001* 16.6 + 1.2 19.5 £ 2.1 <0.001*

(pA)
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mEPSC frequency 14+03 2.0 £ OE.5 <0.001* 1.1 £03 2.8 £ 0.6 <0.001*

(Hz)

Supplementary table 2: Transcriptomic analyses based on DEGs. Related to Figure 3.

ABCB1,ADNPALDHIA2,APOL2,ASTN2,BACE1,BCL9, CACNGS,CCDCS86,
CCND2,CDKNIC,CHGA,CHGB,CNIH3,CPLX1,CRH,DCC,DKK3,DLG2,D
NMT3B,DRD2,DTNBPI1,FABP5,FADS2,FASTKDS5, GDNF,GFRAI, GRIK3,GR
IN24,GRM3,GRM4,GSK34,HDAC2, HLAC,HTR3B,HTR7,KCNB1,KLF12,K
MT2A4,LPARI,MAGII,MAOB,MBPMET MYO16,NR3CI,NRXN3,PANK2,PB
RM1,PCDH17,PHOX2B,PLCB1,PLXNA2,PNPO,PTPN21,PTPRA,S100B,SL
C1245,SLC25A427,SLC6A2,SLIT3,SNCB,ST3GALI1,SULT441, TNFRSF1A,TP

11,UCP2,ZSCAN31

DTNBPI,MAOB,SYT17,SLC547,PARK7, GRM4,NAPB,PNKD,SNAP25,V
AMP1,8YT2,CRH,DRD2,CADPS,GDNF,CPLX1,TRH,BACE1,VAMP2, PR
AF2

DTNBPI1,SYT17,SLC547, GRM4,NAPB, PNKD,SNAP25,VAMP1,SYT2,DR
D2,CADPS,CPLX1,BACE!,VAMP?2
DTNBPI1,SNCB,AMPH,SYNDIGI1,SYT17,PACSIN1,NAPB,SNAP25, VAMP
1,SYT2,DRD2,CADPS,CPLX1,BACE1,VAMP2
DTNBPI1,SYT17,NAPB,SNAP25,VAMPI1,SYT2,DRD2,CADPS, CPLX1,BA
CEl,VAMP2

DINBPI1,SNCB,AMPH,SYNDIG1,SYT17,PACSINI,NAPB,SNAP25, VAMP

1,SYT2,DRD2,CADPS,CPLX1,BACE1,VAMP2

Upregulated genes: SLITRK4,PDZD2,POSTN,RASGEF1B,ATP6VIF,UCP2,

PARVA



Down-regulated genes:

ARID4A,FGF11,KMT2A,ZNF462

ADNPALDHIA3,ASTN2,ASXL3,ATP1A3,ATP2B2,CACNA2D3,CADPS,CAM

K4,CDHS,CDHY9,CELF6,CEP290,CHD3,CHRM3,CPEB4,CSNK2A41,DCC,D
LG2,DLX6,DPYSL3,DRD2,EPC2,FABP5,FHIT FOXG1,GLRA2, GPR37,GRI
K3,GRIN2A,HLADPBI,ILIRAPLI1,INPPI,KCNBI,KCND2,KCTD13,KDM5
B, KIRREL3, KMT2A,LAMBI,LRRC4C,MACROD2,MAOB,MBD5,MEGF11,
METMKX, MRTFB,MYO16,NEGRI,NEOI,NINL, NRXN3,NUAK1,PATJ,PCD
HA10,PCDHA4,PCDHA6,PLCB1,PRICKLE2,RALGAPB,RBFOXI,RPS6KA
2,SATB1,SH3RF3,SLCI12A45,SLC25427,SLC9A9,SNAP25,STAG1,SYT17,TSH

Z3,TTN,UNC5D,VAMP2,ZMYNDS8,ZNF462,ZNF827

Supplementary table 3: Cell type specific electrophysiological properties of neurons in glutamatergic

cultures during development. Statistical testing compared genotypes per cell class and DIV.* = based

on KS-test on cumulative data. Related to Figure 4.

Glutamatergic cultures

DIV 21 Control SETDIA™"

Passive intrinsic properties (n=33) (n=32) p-value
Resting membrane potential (mV) 364 + 14 -380 + 1.8

Membrane resistance (M) 827 + 64 967.0 + 52

Membrane capacitance (pF) 441 £+ 30 323 £+ 1.5 <0.001
Active intrinsic properties (n=18) (n=20) p-value
AP threshold (mV) -30.7 + 1.4 294 + 15

Rheobase (pA) 20.1 = 3.0 169 + 22

Ist AP amplitude 1073 + 1.7 107.8 + 24

1st AP Half time (ms) 14 + 0.1 14 + 0.1

Adaptation rate 8-9rd/2-3rd AP 14 £ 0.1 1.5 + 0.1
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Ist AP AHP time (ms) 64 + 04 56 + 04

1st-2nd AP AHP amplitude (mV) 0.1 £+ 04 04 =+ 05

Synaptic inputs/ postsynaptic events (n=27) (n=23) p-value
sEPSC amplitude (pA) 293 £+ 2.6 264 £+ 2.2 0.038
sEPSC frequency (Hz) 34 £ 05 36 = 0.8

sEPSC synchronous inputs (n/min) 1.1 £ 02 32 + 05 <0.001
DIV 49

Passive intrinsic properties n=17) (n=12) p-value
Resting membrane potential (mV) -45.0 + 19 475 £ 2.6

Membrane resistance (M) 368.8 = 514 3675 + 474

Membrane capacitance (pF) 56.6 + 3.7 748 + 7.2 0.020
Active intrinsic properties (n=16) (n=11) p-value
AP threshold (mV) -333 + 12 -29.1 £ 09 0.020
Rheobase (pA) 84.1 =+ 134 609 =+ 0.1

Ist AP amplitude 103.0 + 1.3 985 + 2.5

1st AP Half time (ms) 1.0 + 0.1 1.2 =+ 0.1 0.010
Adaptation rate 8-9rd/2-3rd AP 1.7 + 0.2 21 + 04

Ist AP AHP time (ms) 39 £ 05 52 += 0.8

Ist-2nd AP AHP amplitude (mV) -1.0 £ 0.6 0.1 =+ 038

Synaptic inputs/ postsynaptic events n=9) n=12) p-value
sEPSC amplitude (pA) 304 + 2.8 28.1 £ 3.0

sEPSC frequency (Hz) 1.3 + 04 23 + 04

SEPSC synchronous inputs (n/min) 0.8 + 0.3 59 + 1.0 <0.001
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Supplementary table 4: Upregulated DEGs involve in second messenger signaling. Related to Figure

ADCY2,PTHLH,CHGA,GSK3A4,GLPIR,
GHRH,GRM4,RAMP1,SSTRI,HTR7,DR
D2,ADCYS8,GRIK3,GPR37,ADGRG2,G
RM3
ADCY2,PTHLH,CHGA,GSK3A4,GLPIR,
GHRH,GRM4,RAMP1,DRD2,ADCYS8,G
RIK3,GPR37,ADGRG2, GRM3
TMEM384,ADCY2,PTHLH,FKBPIA,S
LCY941,CHGA,NCALD,GSK3A4,GLPIR,
VEGFA,NR5A2, GHRH,RAMP1,EPHAS,
CRH,GSTOI1,DRD2,ADCYS,PRNPNU

DT4,ADGRG2,GRIN2A
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