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Policy information about availability of data

All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

Research involving human participants, their data, or biological material
Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender

Reporting on race, ethnicity, or
other socially relevant groupings

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences Behavioural & social sciences Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

All materials generated from this project will be made freely available with no restrictions. RNA-seq data are provided in the Supplementary Information.

Overrepresentation analysis and functional annotation was performed using DAVID (the database for annotation, visualization and integrated discovery) to

identify the enriched biological terms associated with the differentially expressed genes. A source data file containing the data and statistical values for all the

figures in this study are provided with this paper. The unprocessed fluorescence microscopy images for figures 2, 3 and 4 are available from Figshare at DOI:

10.6084/m9.figshare.24187503, while the unprocessed fluorescence microscopy images for the figures in the Supplementary Information are available from

Figshare at DOI: 10.6084/m9.figshare.24195102. All source material and unprocessed images are also available upon request from the corresponding author.
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N/A

N/A

N/A

For all in vitro experiments, three independent biological replicates were used at minimum. No statistical method was used to predetermine
sample size for the in vitro experiments.

For in vivo experiments, the expected effect and SD were informed from published literature (Becker et al. Nature 544, 367-371, 2017). From
this information, the target sample size for behavior measurements was determined by power calculations using a = 0.05 and b = 0.80. The
sample size reflects the number of independent biological replicates.

1. For qPCR, if no or minimal amplification was observed for the housekeeping transcript (GAPDH), the samples were repeated. If no or

minimal application of the housekeeping transcript was observed again, the sample was excluded.

2. For SG analysis, images that were identified to have less than two cells by Cell Profiler and/or presenting an imaging artifact that posed risk

for confounding the analysis, were excluded from the blinded analysis.

3. For the quantification of pathological hallmarks in mouse tissues, images with artifacts were excluded from the analysis to avoid Cell Profiler

identifying them as cells or inclusions. Only one mouse, which had a severally undersized brain and was in the negative control group, was

excluded from the blinded analysis. This animal was replaced by another mouse for this analysis.

1. All in vitro studies were performed with at least 3 independent biological replicates. 2-3 technical replicates per independent biological

replicate were conducted for all qPCR measurements. The number of independent biological replicates is specified in the Figure Legends.

2. For all behavior, each session for each animal comprised of 3 independent trials, which were averaged and normalized to the day 16 value

for that animal. The number of replicates for each measurement are indicated in the Figure Legends.

3. For analyses involving cell counting, >80 cells were counted for each in vitro biological replicate and >80 cells were counted for each in

vivo biological replicate.

All attempts at replication were successful for cell counting experiments.
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Randomization

Blinding

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Materials & experimental systems
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Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Clinical data

Dual use research of concern

Plants

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

Mice were randomized by sex into treatment groups. Sex of neonatal mice was not determined before injections. Experiments other than

those involving mice were not randomized and the proper statistical analysis was performed as indicated in the "Statistical analysis

and reproducibility section."

Image acquisition, automated quantification of inclusions and cell counts by Cell Profiler, and by cell counts by observation were

performed by a blinded investigator. All behavior measurements and behavior scoring were performed by a blinded investigator.

In vitro studies: Rabbit anti-G3BPI (1:500; MLB International, RN048PW), mouse anti-TDP-43 (1:100; clone 2E2-D3, Abnova,
H00023435-M01), chicken anti-HA (1:Abcam, ab9111), rabbit anti-ubiquitin (1:200, Proteintech, 10201-2-AP), rabbit anti-ataxin-2
polyclonal antibody (1:500; Proteintech, 21776-1-AP) for mouse ataxin-rabbit anti-ataxin-2 polyclonal antibody (1:2000; Novus
Biologicals, NBP1-90063) for human ataxin-2; and rabbit anti-beta-actin monoclonal antibody (1:1000; Cell Signaling Technology,
4970L).

Tissue analysis: Rabbit anti-HA (1:500, Cell Signaling Technology, C29P4), chicken anti-GFAP (1:1000, Abeam, ab4674), goat anti-lbal
(1:800, NOVUS, NB100-1028SS), mouse anti-NeuN (1:500, EMD Millipore Corp, MAB377), mouse anti-pTDP-43 (1:3000, CosmoBio,
ps409/410), and chicken anti-NeuN (1:500, EMD Millipore Corp, ABN91), rabbit anti-pTDP-43 (pS409/410) polyclonal antibody
(1:1000; CosmoBio, CAC-TIP-PTD-P07).

In vitro studies:

- Rabbit anti-G3BPI was used by the following references: Sundararaman B et al. Resources for the Comprehensive Discovery of
Functional RNA Elements. Mol Cell. 61, 903-13 (2016) (PMID:Context-Dependent and Disease-Specific Diversity in Protein
Interactions within Stress Granules. Cell 172, 590-604.eB (2018) (PMID:29373831); Koyuncu S et al. The ubiquitin ligase UBR5
collapse in pluripotent stem cells from Huntington's disease patients. Nat Commun. 9, 2886 (2018)(PMID:30038412))

- Mouse anti-TDP-43 was used by 11 references on supplier website: https://www.sigmaaldrich.com/US/en/product/sigma/
wh0023435ml

- Chicken anti-HA was used by 15 references on supplier website: https://www.abcam.com/products/primary-antibodies/ha-
tagantibody-ab9lll.html

- Rabbit anti-ubiquitin was used by 310 references on supplier website: https://www.ptglab.com/products/ubiquitin-
Antibody-10201-2-AP.htm

- Rabbit anti-ataxin-2 polyclonal antibody (1:500; Proteintech, 21776-1-AP) was used by 43 references on supplier website: https://
www.ptglab.com/products/ATXN2-Antibody-21776-1-AP.

- Rabbit anti-ataxin-2 polyclonal antibody (1:2000; Novus Biologicals, NBP1-90063) for human ataxin-2was used by 6 references on
supplier website: https://www.novusbio.com/products/ataxin

- Rabbit anti-beta-actin monoclonal antibody (1:1000; Cell Signaling Technology, 4970L) used by 5636 references on supplier website:
https://www.cellsignal.com/products/primary-antibodies/_requestid=3764601

Tissue analysis:

- Rabbit anti-HA was used by 2244 references on supplier website: https://www.cellsignal.com/products/primary-antibodies/ha-
tagc29f4-

rabbit-mab/3724

- Chicken anti-GFAP was used by 405 references on supplier website: https://www.abcam.com/products/primary-antibodies/
gfapantibody-

ab4674.html

- Goat anti-lbal was used by 274 references on supplier website: https://www.novusbio.com/products/aif-l-ibalantibody_

nbl00-1028

- Mouse anti-NeuN was used by 4601 references on supplier website: https://www.sigmaaldrich.com/US/en/product/mm/mab377

- Mouse anti-pTDP-43 used by lnukai, Y. et al. Abnormal phosphorylation of Ser409/410 of TDP-43 in FTLD-U and ALS. FEBS Lett. 582,
2899-2904 (2008) and provider:

https://www.fishersci.com/shop/products/NC0877946/NC0877946

- Chicken anti-NeuN was used by 101 references on supplier website: https://www.sigmaaldrich.com/US/en/product/mm/abn9l




