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EHMT1 mutation identified in a Kleefstra syndrome patient
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Neuronal progenitor cells (NPCs) derived from iPSC
generated from a Kleefstra syndrome (KS) patient
show lower H3K9me2 level compared to the control Bio

(CONT) cell line analysed with flow cytometry. RESEARCH
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Previously estabilished

Establishment of EHMT1 mutant induced pluripotent stem cell (iPSC) line from a
11-year-old Kleefstra syndrome (KS) patient with autism and normal intellectual
performance.

Varga E, Nemes C, Tancos Z, Bock |, Berzsenyi S, Lévay G, Roman V, Kobolak J, Dinnyés A.

Stem Cell Res. 2016 Nov;17(3):531-533. doi: 10.1016/).scr.2016.09.031. Epub 2016 Oct 2.

Altered neurite morphology and cholinergic function of induced pluripotent stem
cell-derived neurons from a patient with Kleefstra syndrome and autism.
Nagy J, Kobolak J, Berzsenyi S, Abraham Z, Avci HX, Bock |, Bekes Z, Hodoscsek B, Chandrasekaran A,
Téglasi A, Dezso P, Kovanyi B, Voros ET, Fodor L, Szél T, Németh K, Balazs A, Dinnyés A, Lendvai B, Lévay
G, Roman V.
Transl Psychiatry. 2017 Jul 25;7(7):e1179. doi: 10.1038/tp.2017.144.
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Neurons differentiated from human induced pluripotent stem cell (hiPSC)-derived neuronal precursor
cells (NPCs). Representative images of CTL1, CTL2 and KS-ASD cells expressing the neuronal markers class
[l beta-tubulin (TUJ), Neurofilament 200 (NF200), and microtubule-associated proteins TAU and MAP2 on
day 35 of terminal differentiation. The neurons are also positive for the glutamatergic subtype-specific

marker vesicular neurotransmitter transporter 1/2 (vGLUT1/2).

2.5

c

S CTL1 - KS-ASD T 20

R 5 1 %

[} w

5 8 & 8 Y15

= E = 7 =

E —~ E ~ @

2L 6 35 6 T 40

SE 5 Cin g "

84 4 85 4 3

- o E

i : m 33 2

1 1 _— ==
E ol £ olE= 0.0
Z 0 10 20 30 40 50 = UA 10 20 30 40 50 CTL1 KS-ASD
Glu Time (sec) Glu Time (sec) i F

o A X0

2 a 1l

s 10 g 10 = 25

[ 9 @ 9 E

B8 g 8 % 20

B T 2o T =

£s 6 E= & 2 15

5 W = WL =

2= 5 2@ 5 =

54 4 cd 4 3 10

B 3 B 3 E

% 2 % 2 < 05

1 ) 1 ) -
P L E =2 00
2 0* 10 20 30 40 50 Z ﬂ* 10 20 30 40 50 CTL1 KS-ASD

ACh Time (sec) ACh Time (sec)



Experimental workflow
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Spheroid formation and growth over time
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Neurite outgrowth

DAPI GFAP TUBB3

Spheroids at TD21 were placed on laminin coated plate and
immunostaining was performed for neuronal (TUBB3) and
astorcytoc (GFAP) markers.

Neurite outgrowth of TD56 spheroids placed on
laminin coated plate.



Proliferation and growth of NPCs in control and Kleefstra cell lines
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Proliferation and growth of 3D_TD56 in control and Kleefstra cell lines

Flow cytometry analysis of Ki67, p-AKT and p-mTOR
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gPCR analysis reveals diffrences in neuronal subtypes of the KS 3D_TD56 spheroids

Relative expression
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gPCR measurement of main cell types
from 3D _TD56 spheroids. Graphs
represent normalized relative
expression values usind the ddCt

method. Mean values and + SEM of four
biological replicates (n=4).

Relative expression (fold change)
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gPCR measurement of neuronal subtypes from 3D _TD56
spheroids. Graphs represent normalized relative
expression values usind the ddCt method.

Mean values and + SEM of biological replicates (GAD1:
n=3; GRIN1, TH n=4; CHAT, SLC6A4 n=5). Significance was
determined by unpaired t test with Welch’s correction.

GRIN1:Glutamate lonotropic Receptor NMDA Type Subunit 1;
GAD1: Glutamate Decarboxylase 1;

CHAT: Choline O-Acetyltransferase;

TH: Tyrosine Hydroxylase;

SLC6A4: Solute Carrier Family 6 Member 4
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Neuronal network dysfunction
in a model for Kleefstra
syndrome mediated by
enhanced NMDAR signalling

Nature Communications, Frega

etal 2019 BD
Dl

RESEARCH

lentum



ICC staining of the spheroid sections confirms the qPCR data on protein level
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ICC staining of the spheroid sections confirms the qPCR data on protein level
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Oxidative stress response of control and KS cell lines in 3D_TD56:
72 hours post treatment with doxorubicine, paraquat, bardoxolone and rotenone
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Oxidative stress response: EC50 values of control and KS cell lines at NPC and 3Dstage:
72 hours post treatment with doxorubicine, paraquat, bardoxolone and rotenone
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CONT 0.02 20.22 0.42 1.89 0.097 0.280

91.59 19.16

KS 0.017 12.54 0.35 1.88 0.067 0.123

54.53 3.63
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Gene expression of SOD2, CAT, GPX1 and LDH in 3D_TD56 exposed to 10uM PQ for
6 or 24 hours
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Summary

- The 3D organoid culture is a feasible disease model for drug screening and toxicology assays in KS

- Differences in the subtypes of neurons were assessed

- Altered growth and metabolic pathways identified

Future experiments:
- Analyse additional cell lines
- Investigate the contribution of astrocytes

and microglia to the diseased phenotype
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