


2

n
atu

re
research

|
rep

o
rtin

g
su

m
m

ary
A

p
ril2020

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

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

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Human research participants

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

this paper. Repbase database is available at https://www.girinst.org/repbase/. GRCh38 human reference genome and Ensemble annotation GRCh38.94 are available
from Ensembl database (https://ensembl.org).

Sample size for each experiment was indicated in legends. Sample size was chosen based on previous experimental experience with similar
assays and/or sized generally employed in the field (references include Shibata S. et al. Cell Chem. Biol. (2020) 27(12):1472-1482; Ajiro M. et
al. Nucleic Acids Res. (2016) 44(4): 1854-1870; Yoshida M. et al. Proc. Natl. Acad. Sci. USA (2015) 112(9):2764-2769). No statistical methods
were employed to predetermine sample size.

No data were excluded.

Replication study was conducted with repeat number indicated in each figure legends, and all attempts were successful.

All samples used in this study, including transgenic mice and cultured cells, were allocated randomly to each condition.

Evaluation for fluorescence intensities from microscopic analysis of splicing reporter assay was conducted in a blind manner. For RT-PCR,
Western blot, and biochemical assay, cell or compound types were known when prepare the samples or set up the assay.

anti-U1-70k mouse monoclonal antibody (9C4.1) (#05-1588, Merk Millipore, Burlington, MA) 1:500

anti-SmB/B# mouse monoclonal antibody (Y12) (#MA5-13449, Thermo Fisher Scientific, Waltham, MA) 1:500

anti-CLK1 rabbit polyclonal antibody (#ARP52021_P050, Aviva systems biology, San Diego, CA) 1:500

anti-CLK2 rabbit polyclonal antibody (#ab65082, abcam, Cambridge, UK) 1:500

anti-CLK3 rabbit polyclonal antibody (#3256, Cell Signaling Technology, Danvers, MA) 1:500

anti-CLK4 rabbit polyclonal antibody (#ab104321, abcam, Cambridge, UK) 1:500

anti-!-actin mouse monoclonal antibody (Ac-15) (#sc-69879, Santa Cruz Biotechnology, Dallas, TX) 1:4,000

anti-SR protein (1H4G7) mouse monoclonal antibody (#33-9400, Thermo Fisher Scientific, Waltham, MA) 1:200

anti-Lamin B1 (EPR8985) rabbit monoclonal antibody (#ab133741, abcam, Cambridge, UK) 1:500

anti-OCT4 rabbit monoclonal antibody (T.631.9) (#MA5-14845, Thermo Fisher Scientific, Waltham, MA) 1:400

anti-SSEA4 mouse monoclonal antibody (MC-813-70) (#MA1-021, Thermo Fisher Scientific, Waltham, MA) 1:500

anti-SOX10 rabbit monoclonal antibody (EPR4007) (#ab155279, abcam, Cambridge, UK) 1:250

anti-BRN3A mouse monoclonal antibody (5A3.2) (#MAB1585, Merck Millipore, Burlington, MA) 1:200

anti-beta III tubulin (TUBB3) rabbit monoclonal antibody (EP1569Y) (#ab52623, abcam, Cambridge, UK) 1:500

anti-U1-70k mouse monoclonal antibody (9C4.1) (#05-1588, Merk Millipore, Burlington, MA)

(https://www.merckmillipore.com/JP/ja/product/Anti-U1-70K-Antibody-clone-9C4.1,MM_NF-05-1588)
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Eukaryotic cell lines
Policy information about cell lines

Cell line source(s)

Authentication

anti-SmB/B# mouse monoclonal antibody (Y12) (#MA5-13449, Thermo Fisher Scientific, Waltham, MA)

'(https://www.thermofisher.com/antibody/product/SNRPB-Antibody-clone-Y12-Monoclonal/MA5-13449)

anti-CLK1 rabbit polyclonal antibody (#ARP52021_P050, Aviva systems biology, San Diego, CA)

(https://www.avivasysbio.com/clk1-antibody-n-terminal-region-arp52021-p050.html)

anti-CLK2 rabbit polyclonal antibody (#ab65082, abcam, Cambridge, UK)

(https://www.abcam.co.jp/clk2-antibody-ab65082.html)

anti-CLK3 rabbit polyclonal antibody (#3256, Cell Signaling Technology, Danvers, MA)

(https://www.cellsignal.com/products/primary-antibodies/clk3-antibody/3256)

anti-CLK4 rabbit polyclonal antibody (#ab104321, abcam, Cambridge, UK)

(https://www.abcam.co.jp/clk4-antibody-ab104321.html)

anti-!-actin mouse monoclonal antibody (Ac-15) (#sc-69879, Santa Cruz Biotechnology, Dallas, TX)

(https://www.scbt.com/ja/p/beta-actin-antibody-ac-15)

anti-SR protein (1H4G7) mouse monoclonal antibody (#33-9400, Thermo Fisher Scientific, Waltham, MA)

(Takeshi Fukuhara, et al. PNAS (2006) doi/10.1073/pnas.0604616103)

anti-Lamin B1 (EPR8985) rabbit monoclonal antibody (#ab133741, abcam, Cambridge, UK)

(https://www.abcam.co.jp/lamin-b1-antibody-epr8985b-ab133741.html)

anti-OCT4 rabbit monoclonal antibody (T.631.9) (#MA5-14845, Thermo Fisher Scientific, Waltham, MA)

(https://www.thermofisher.com/antibody/product/OCT4-Antibody-clone-T-631-9-Monoclonal/MA5-14845)

anti-SSEA4 mouse monoclonal antibody (MC-813-70) (#MA1-021, Thermo Fisher Scientific, Waltham, MA)

(https://www.thermofisher.com/antibody/product/SSEA4-Antibody-clone-MC-813-70-Monoclonal/MA1-021)

anti-SOX10 rabbit monoclonal antibody (EPR4007) (#ab155279, abcam, Cambridge, UK)

(https://www.abcam.co.jp/sox10-antibody-epr4007-ab155279.html)

anti-BRN3A mouse monoclonal antibody (5A3.2) (#MAB1585, Merck Millipore, Burlington, MA)

(https://www.merckmillipore.com/JP/ja/product/Anti-Brn-3a-Antibody-POU-domain-protein-clone-5A3.2,MM_NF-MAB1585)

anti-beta III tubulin (TUBB3) rabbit monoclonal antibody (EP1569Y) (#ab52623, abcam, Cambridge, UK)

(https://www.abcam.co.jp/beta-iii-tubulin-antibody-ep1569y-ab52623.html)

HeLa cells: Japanese Collection of Research Bioresources Cell Bank of the National Institutes of Biomedical Innovation, Health
and Nutrition (Osaka, Japan)

Neuro 2A: Japanese Collection of Research Bioresources Cell Bank of the National Institutes of Biomedical Innovation, Health
and Nutrition (Osaka, Japan)

Familial dysautonomia primary patient fibroblasts, homozygous for IKBKAP IVS20+6T>C GM02342 (P1): Coriell Institute
(Camden, NJ, USA)

Familial dysautonomia primary patient fibroblasts, homozygous for IKBKAP IVS20+6T>C GM00850 (P2): Coriell Institute
(Camden, NJ, USA)

Primary fibroblasts from healthy donor (TIG-114, C1): Japanese Collection of Research Bioresources Cell Bank of the National
Institutes of Biomedical Innovation, Health and Nutrition (Osaka, Japan)

Primary fibroblasts from healthy donor (TIG-108, C2): Japanese Collection of Research Bioresources Cell Bank of the National
Institutes of Biomedical Innovation, Health and Nutrition (Osaka, Japan)

Healthy donor control of induced-pluripotent stem cells (C1): established in Nadia Zeltner et al. Nat. Med. (2016) 22(12):
1421-1427

Induced-pluripotent stem cells from familial dysautonomia patient (M1): established in Nadia Zeltner et al. Nat. Med. (2016)
22(12): 1421-1427

HeLa cells: cell identity was confirmed by STR profiling analysis.

Neuro 2A: Cells obtained from the provider was directly used in experiments. No further authentification was performed.

Familial dysautonomia primary patient fibroblasts, homozygous for IKBKAP IVS20+6T>C GM02342 (P1): Cells obtained from
the provider was directly used in experiments. No further authentification was performed.

Familial dysautonomia primary patient fibroblasts, homozygous for IKBKAP IVS20+6T>C GM00850 (P2): Cells obtained from
the provider was directly used in experiments. No further authentification was performed.

Primary fibroblasts from healthy donor (TIG-114, C1): Cells obtained from the provider was directly used in experiments. No
further authentification was performed.

Primary fibroblasts from healthy donor (TIG-108, C2): Cells obtained from the provider was directly used in experiments. No




