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Data
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 list of figures that have associated raw data
- A description of any restrictions on data availability
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Data availability. The sequencing data that support the findings of this study have been deposited in NCBI Gene Expression Omnibus (GEO, http://
www.ncbi.nlm.nih.gov/geo/) with the accession codes ID GSE132363 (RNA-seq, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE132363), GSE148560
(RNA-seq, CRM1, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE148560), GSE149890 (SLAM-seq, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?
acc=GSE149890), and Sequence Read Archive (SRA) under BioProject ID: PRJNA548782 (ChIP Pol II Ser5P, https://www.ncbi.nlm.nih.gov/bioproject/PRJNA548782).
The mass spectrometry proteomics data have been deposited to the ProteomeXchange Consortium via the PRIDE67 partner repository with the dataset identifier
PXD020075. The data underlying Figures 1c, d, 3b, c, 5b-e, 6b, c, e, f, h, j and Supplementary Figures 2b-d, f-h, j-m, 3b-d, 4c-h, 5d-f, 6a-b, d, f-h, j-l, 7g, h, 8b, 9b, 10
a-n, 11c are provided as a Source Data file. All other data, including immunofluorescence images supporting the finding of this study are available within the article,
supplementary figures, and will be provided by the authors upon reasonable request.

No sample-size calculations were performed. Sample size of n=2-30 was used depending from the variability and consistency of data between
groups and assay sensitivity. Detailed information about the number of analyzed fields or cells is provided in the Source Data file. Sample sizes
for the experiments were chosen based on literature analysis.

No data were excluded from the analysis.

All attempts to reproduce results were successful. RNAseq experiment was triplicated. SLAM-seq experiment was triplicated. ChIPseq
experiment was duplicated. Representative images of immunofluorescence and live imaging experiments were performed more than three
times. FISH experiments were repeated twice by two independent investigators. For quantification of imaging experiments, we analyzed three
independent fields. qRT-PCR data are the result of one representative experiment repeated no less than three times.

No samples randomization were performed. This work does not involve participant groups or animals so randomization was not needed for
the study.

For scoring RNA foci in RNA-FISH experiments, slide identities were blinded. Two independent researches performed RNA metabolic labelling
and RNA extraction steps. Identity of samples was blinded before sequencing analysis. At least three unbiased independent investigators
performed samples preparation and data analysis for RNAseq, Mass spectrometry, SLAMseq, and ChIPseq analysis. The investigators were not
blinded for immunofluorescence, live imaging, and qRT-PCR experiments. Blinding was not relevant for this kind of experiments.
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Antibodies
Antibodies used

Validation

Eukaryotic cell lines
Policy information about cell lines

Cell line source(s)

The following antibodies were used:

1. Anti-mouse (A28175, Invitrogen) AlexaFluor-488 conjugated antibodies: https://www.thermofisher.com/antibody/product/

Goat-anti-mouse-IgG-H-L-Secondary-Antibody-Oligoclonal/A28175;

2. Anti-rabbit (A11034, Invitrogen) AlexaFluor-488 conjugated antibodies: https://www.thermofisher.com/antibody/product/

Goat-anti-Rabbit-IgG-H-L-Highly-Cross-Adsorbed-Secondary-Antibody-Polyclonal/A-11034;

3. Anti-mouse (A11004) AlexaFluor-568 conjugated antibodies (Invitrogen); https://www.thermofisher.com/antibody/product/

Goat-anti-Mouse-IgG-H-L-Cross-Adsorbed-Secondary-Antibody-Polyclonal/A-11004;

4. Anti-rabbit (A11011) AlexaFluor-568 conjugated antibodies (Invitrogen): https://www.thermofisher.com/antibody/product/

Goat-anti-Rabbit-IgG-H-L-Cross-Adsorbed-Secondary-Antibody-Polyclonal/A-11011;

5. Anti-mouse (A27042) AlexaFluor-680 conjugated antibodies (Invitrogen): https://www.thermofisher.com/antibody/product/

Goat-anti-Rabbit-IgG-H-L-Secondary-Antibody-Recombinant-Polyclonal/A27042;

6. Anti-mouse (A-31553) AlexaFluor-405 conjugated antibodies: https://www.thermofisher.com/antibody/product/Goat-anti-

Mouse-IgG-H-L-Cross-Adsorbed-Secondary-Antibody-Polyclonal/A-31553;

Specific primary antibodies were used against:

7. Nup50 (A301-782A): https://www.bethyl.com/product/A301-782A/NUP50+Antibody

8. Nup153 (A301-789A): https://www.bethyl.com/product/A301-789A?referrer=search

9. Tpr (A300-828A): https://www.bethyl.com/product/A300-828A?referrer=search

10. GANP (A303-128A) WB: https://www.bethyl.com/product/A303-128A?referrer=search;

A303-127A IF: https://www.bethyl.com/product/A303-127A?referrer=search

11. NXF1 (A303-913A IF: https://www.bethyl.com/product/A303-913A?referrer=search;

A303-915AWB: https://www.bethyl.com/product/A303-915A?referrer=search;

12. Nup133 (A302-386A): https://www.bethyl.com/product/A302-386A?referrer=search;

13. NUP98 (C39A3) Rabbit mAb #2598: https://www.cellsignal.com/products/primary-antibodies/nup98-c39a3-rabbitmab/

2598?site-search-type=Products

14. HA (11867423001): https://www.sigmaaldrich.com/catalog/product/roche/roahaha?lang=en&region=US

15. FLAG M2 (F1804): https://www.sigmaaldrich.com/catalog/product/sigma/f1804?lang=en&region=US

16. Actin (13E5, 4970S): https://en.cellsignal.de/products/primary-antibodies/b-actin-13e5-rabbit-mab/4970

17. SON (GTX129778): https://www.genetex.com/Product/Detail/SON-antibody/GTX129778

18. MAB414 (MMS-120P): https://www.biolegend.com/en-us/products/purified-anti-nuclear-pore-complex-proteinsantibody-

11498

19. Lamin B2 (33-2100): https://www.thermofisher.com/antibody/product/Lamin-B2-Antibody-clone-E-3-Monoclonal/33-2100

20. Tubulin-alpha (T6199): https://www.sigmaaldrich.com/catalog/product/sigma/t6199?lang=en&region=US

All primary antibodies used for immunofluorescence and WB analysis were diluted 1:200 and 1:1000, respectively. All secondary
AlexaFluor-conjugated antibodies were diluted 1:550.

Secondary HRP-conjugated antibodies:

21. anti-mouse: https://www.sigmaaldrich.com/catalog/product/sigma/gena9311ml?lang=en&region=US

22. anti-rabbit: https://www.sigmaaldrich.com/catalog/product/sigma/gena9341ml?lang=en&region=US

23. anti-rat: https://www.sigmaaldrich.com/catalog/product/sigma/a9037?lang=en&region=US

All secondary HRP-conjugated antibodies were diluted 1:10000.

All the antibodies were already validated and used according to the manufacturer instructions. We listed the antibody registry links
to the antibodies used in this study and information regarding validation in the previous box.

The effectiveness of Nup153, Nup50, Tpr, GANP, NXF1, Nup133, and Nup98 antibodies was confirmed after AID-mediated
knockdown of the relevant proteins and their subsequent analysis using WB.

Dukes' type C, colorectal adenocarcinoma (DLD-1), ATCC® CCL-221 cell line was purchased from ATCC. The cell line was

subcultured, expanded, and frozen upon receipt. The cells were used within 3-12 passages in all experiments, and were

subcultured on DMEM (Life Technologies) supplemented with heat-inactivated 10% FBS (Atlanta Biologicals), antibiotics (100

IU/ml penicillin and 100 ug/ml streptomycin), and 2 mM GlutaMAX (Life Technologies) in 5% CO2 atmosphere at 37°C.

DLD-1 cell line was used for CRISPR/Cas9 modification of endogenous genes. The following cell lines were produced in this
study:

AID-NeonGreen-Tpr (reffered as AID-Tpr or AID-NG-Tpr)

AID-HA-Tpr (reffered as AID-Tpr)

AID-NeonGreen-Tpr Nup153-mCherry

AID-NeonGreen-Tpr Nup50-mCherry

AID-Tpr mCherry-NXF1

AID-Tpr mCherry-PCID2

AID-Tpr mCherry-ENY2

Nup153-NeonGreen-AID (reffered as Nup153-AID or Nup153-NG-AID)

Nup153-NeonGreen-AID Nup50-mCherry

Nup153-NeonGreen-AID Tpr-mCherry




