Transcriptome-based in silico screening in human motor
neurons with ALS-associated mutations in TARDBP/TDP-43
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RESULTS

INTRODUCTION

Accumulating evidence implicates perturbed RNA homeostasis in ALS. A A TDP-43552Tys. Isog Cir B TDP-434 s, Isog Cirl C 1DP-43 variants (Combined) vs. Isog Ctr
pathological hallmark of this disease is the nuclear depletion and cytoplasmic |
aggregation of the RNA-binding protein TDP-43, involved in nearly all aspects of RNA v

processing [1]. Furthermore, a subset of ALS patients carries mutations in TARDBF W ——

(coding for TDP-43). Yet, how disease-associated mutations in TARDBP affect RNA

processing remains poorly understood. Determining the transcriptome alterations . .

that arise in presence of mutations may inform the development of transcriptome- —

correcting therapies able to normalize several disease pathways simultaneously. MR

This drug discovery paradigm known as “transcriptome reversal® was previously o g P S g cmuen .

applied to neurological diseases including epilepsy [2], schizophrenia [3], and T ey O o e L T - ot T ™ oo
frontotemporal dementia [4], and yet remains largely unexplored in the ALS field. I i 7 o - % e R e
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We aimed to identify transcriptomic alterations induced by TARDBP mutations and
investigate potential transcriptome-correcting therapeutic strategies in human motor
neurons (MNSs) derived from induced pluripotent stem cells (iPSCs).
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derived motor neurons (MNs) _ _
(4) RNA sequencing (RNA-seq)  (5) RNA signatures , S . , . .
@OS\\ Isog Ctrl iPSCs + Figure 2. Identification of a shared gene expression signature in TDP-43%%%2"T and TDP-43 MNs by
| TDP-434%2T iPSCs TDP-43/382T  TDP-436345C RNA-seq. (A-D) Volcano plots (A-C) and Venn diagram (D) comparing differentially expressed genes
N TDP-43°%C jPSCs small RNA-seq y N (DEGs) in TDP-43 MNs relative to isogenic control (false discovery rate of 5%). (E) Scatter plot showing a
strong correlation between fold changes of overlapping DEGs. n=5.
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Neural Induction Patterning Expansion Differentiation ) signatures. Each data point represent one compound of the CMap library. Arrow heads show selected
g po p y . :
21 14 5 0 28+ compounds. (C) Description and 1 scores of selected compounds. (D) Heatmap of MN survival relative
i i i to DMSO control after treatment with compounds (0.1 pM and 1.0 yM) in culture conditions without
B C D neurotrophic factors (NFs) supplementation. (E) Overview of phenotypic screens. (F) MN viability after
Merge Hoechst NF-H  TDP-43 ctem) Nuclear/Cytosolic TDP-43/Nuclei treatment with MLN4924. (G) Mean firing rate of MNs treated with candidates compounds (1.0 yM). n=4.
ratio correlation All data shown as mean + SEM. *p<0.05, **p<0.01., ***p<0.001, ****p<0.0001.
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