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Small-Molecule-Driven Direct Reprogramming
of Mouse Fibroblasts into Functional Neurons ol Sterm Cl

Xiang Li,"-® Xiaohan Zuo,?® Junzhan Jing,*® Yantao Ma,'+* Jiaming Wang,' Defang Liu,? Jialiang Zhu,' Xiaomin Du,’ 17,195-203
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- Identification of Neuronal Fate-Inducing Small Molecules

(A) Diagram of the small-molecule screening for candidate compounds.

(B and C) Four small molecules were found to substantially potentiate fibroblast-to-
neuron conversion with Ascll. (B) Quantification of TUJ1-positive cells with circular
cell bodies and neurite outgrowth that is at least 3-fold longer than the cell body.
Ten randomly selected visual fields (203) were used to determine the cell number,
and the graph represents the percentage of the qualified TUJ1-positive cells relative
to DAPI-stained cells. (C) Representative TUJ1-positive cells induced by A only and
A+SMs. (D) Diagram of the SM induction process. FM, fibroblast medium; IM,
neuronal induction medium. (E) Representative TUJ1-positive cells induced by SMs.
(F) Quantification of TUJ1-positive cells induced by SMs (ten 203 visual fields were
randomly selected to determine the number relative to DAPI-stained cells).

A, Ascll; Control, not induced (NI); S, SB431542; C, CHIR99021; I, ISX9; F, Forskolin;
DMSO, vehicle control.
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Age-Dependent TDP-43-Mediated Motor Neuron
Degeneration Requires GSKS3, hat-trick, and xmas-2

Jemeen Sreedharan,’-2°* Lukas J. Neukomm,' Robert H. Brown, Jr.,2 and Marc R. Freeman':*
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- Loss-of-Function Mutations in hat-trick and xmas-2 Suppress TDP-43Q331K.
Mediated Motor Neuron Degeneration

(A) Motor axon and NMJ morphology of, from left to right, GFP control, TDP-43 control,
TDP-43 in line 71 background, and TDP-43 in line 45 background. (B) Quantification of
active zones in GFP and TDP-43 background. (C) Quantification of axon and NMJ
degeneration in hat-trick and xmas-2 mutants and in rescue experiments with duplication
stocks DC353 and DC325. (D) The hat-trick gene is shown with newly isolated alleles: red
arrows indicate premature stop mutations in line 71 (L982*) and 47 (Q2145*) and green
arrow indicates the intronic donor splice site mutation in line 39 (IVS2+2T > A). (E) Agarose
gel electrophoresis of PCR products from cDNA extracted from third-instar larval brains of
homozygous hat-trick mutant lines. Location of PCR primers is indicated in (D). (F) The
xmas-2 gene is shown with the line 45 premature stop mutation (Q241*, red arrow) and the
PBac insertion (blue arrow). (G) Western blotting for xmas-2 in third-instar larval brains from
homozygous xmas-2 mutants. (H) Immunohistochemistry for TDP-43 of thoracic ganglia
motor neuron cell bodies at 7 dpe. (I) Western blotting for TDP-43 and GFP of third-instar
larval brains. Note that the molecular weight of GFP is at 50 kDa as it is bound to mCD8
protein. (J) Third-instar larval brain qRT-PCR. Homozygous animals of each genotype were
used. Expression normalized to that of control brains. Values are the average of three
biological replicates and given as mean + SEM
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