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Sample size

Data exclusions

Replication

Randomization

Blinding

All the data supporting the results are provided in the manuscript or supplementary information. Raw microscopy images are available on Figshare under the
following DOI: 10.6084/m9.figshare.c.5749409. Source data are provided with this paper. Plasmids generated in this study are available on request (via material
transfer agreement) from the corresponding author or will be made available on Addgene. Publicly available dataset Ensembl, release 102, November 2020; Mus
musculus version 102.38 (GRCm38.p6; http://nov2020.archive.ensembl.org/Mus_musculus/Info/Index?db=core) was used for the selection of guide sequences for
CRISPR/Cas9 genome engineering.

No statistical method was used to predetermine the sample size. We determined the sample size based on published work as will be
described below.

For the experiments involving click labeling background quantification shown in Supplementary Figure 10, we acquired and analyzed following
number of images: 10 images per condition per experiment x 3 experiments = 30 images per condition x 6 conditions = 180 images for SiR-
tetrazine and 180 images for BDPtz. In total, we acquired 360 images and we analyzed all images. Previously, for similar type of analysis,
Uttamapinant et al., (https://doi.org/10.1021/ja512838z) and Kozma et al., (https://doi.org/10.1002/cbic.201600284) analyzed around 15
cells per timepoint. Since we managed to obtain more than 15 cells per condition in our dataset, we considered this number to be sufficient.

For the experiments involving click labeling background quantification +/- eRF1(E55D) shown in Supplementary Figure 16c, we acquired
images of all transfected neurons across three experiments. This resulted in: 96 images for NES PylRS/tRNA + eRF1(E55D) + TCO*A-Lys; 84
images for NES PylRS/tRNA + TCO*A-Lys; 58 images for NES PylRS/tRNA + eRF1(E55D); 54 images for NES PylRS/tRNA; 30 images for Non-
transfected control + TCO*A-Lys. This equals to 323 images in total. We analyzed them all, except for one image in which the neuron looked
dead.

For the experiments involving ORANGE efficiency quantification shown in Supplementary Fig. 15e, we decided to analyze at least 500
transfected (mCherry+) neurons per timepoint. To this aim, we acquired images of all transfected neurons across three experiments. In total,
1780 images were acquired across three experiments. We analyzed 534 neurons per timepoint (178 neurons per experiment per timepoint).
In the original article describing this method (Wilems et al., 2020 https://doi.org/10.1371/journal.pbio.3000665), ORANGE efficiency was
estimated by analyzing around 1000 transfected neurons from two independent neuronal cultures. We analyzed less neurons per experiment
but did three experiments which overall we thought was sufficient.

For the experiments involving quantification of TKIT efficiency shown in Supplementary Fig. 17c, we decided to count 300 transfected
(mCherry +) neurons per experiment. To this aim, we acquired images of all transfected neurons across two experiments. In total, 627 images
were acquired. The total number of analyzed neurons was 600. In the original article describing this method (Fang et al., eLife
2021;10:e65202 doi: 10.7554/eLife.65202) TKIT efficiency was estimated by analyzing around 150-300 neurons collected across 3-4
experiments. We analyzed higher number of neurons than previous study and we considered it sufficient.

No data was excluded.

Each experiment (except for anti-FLAG immunostaining control shown in Supplementary Fig. 6c,d and TKIT incorporation efficiency shown in
Supplementary Fig. 17c) was repeated at least three times. Replicated experiments were successful. Control anti-FLAG immunostaining and
colocalization analysis as shown in Supplementary Fig. 6c,d was performed twice, but the same antibody was reproducibly used for anti-FLAG
staining in other experiments. TKIT incorporation efficiency experiments were done twice. As described above in the section about the sample
size, we analyzed significantly higher number of neurons compared to the literature (Fang et al., 2021 analyzed 150-300 neurons across 3-4
experiments and we analyzed 600 neurons across 2 experiments) and that is the reason why we did only two experiments.

Cells and neurons were randomly allocated into different experimental groups. This was done for all biological and technical replicates. To
limit bias, for experiments involving comparisons of different conditions (treatments), experiments and data collection were performed in
parallel. This was done for all techniques, including microscopy and western blots.

Blinding during data collection was not performed since the same investigator did the group allocation (cell/neuron seeding, transfections,
click labeling etc) and the data collection. Furthermore, blinding during data collection was not feasible since the investigator had to adjust
microscopy settings to fit with different fluorophore combinations. Analysis of the data presented in plots in Supplementary Figures 10 and
16c was done in a blinded way. Analysis of the data presented in Supplementary Figures 15e comparing efficiency of ORANGE knock-in at
different timepoints (24h, 72h, 144h) was not done in the blinded way since we know from the publish work (Wilems et al., 2020 https://
doi.org/10.1371/journal.pbio.3000665) that higher number of neurons will be transfected at later days post-transfection. This was obvious
during data collection and that is why the counting of mCherry+/FLAG+ neurons was not done in the blinded way. Blinding was not relevant to
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the analysis of the data presented in Supplementary Fig. 17c since it involved only one timepoint.

Neurofilament 70s kDa (mouse, Merck Millipore, cat. no. MAB1615, lot no. 3209184, clone DA2)

Anti-FLAG antibody (rabbit, Merck Millipore cat. no. F7425, lot no. 078M4886V)

Goat anti-rabbit Alexa Fluor (AF) 488 Plus (Thermo Fisher Scientific, cat. no. A32731)

Goat anti-rabbit AF555 (Thermo Fisher Scientific, cat. no. A21429)

Goat anti-mouse AF555 (Thermo Fisher Scientific, cat. no. A21424)

Goat anti-rabbit AF647 Plus (Thermo Fisher Scientific, cat. no. A32733)

Goat anti-mouse AF647 Plus (Thermo Fisher Scientific, cat. no. A32728)

Mouse anti-FLAG M2 antibody (Sigma-Aldrich, cat.no. F1804)

Mouse anti-$III tubulin antibody (BioLegend, cat. no. 801202)

Goat anti-mouse AF488 Plus (Thermo Fisher Scientific, cat. no. A32723)

Goat anti rabbit horseradish peroxidase (HRP; Thermo Fisher Scientific, cat. no. A16104)

Goat anti-mouse HRP (Thermo Fisher Scientific, cat. no. A16072).

All antibodies were purchased from commercial sources, and validated by the data sheets of the manufacturer or citations listed on
manufacturer's websites:

Neurofilament 70 kDa (mouse, Merck Millipore, cat. no. MAB1615, lot no. 2965867, clone DA2): more than 45 references are listed
on the manufacturer’s website. According to the manufacturer, the antibody can be used for WB/ICC/IHC, has following species
reactivity (bovine, human, mouse, pig, rat), and is routinely tested on human cerebellum tissue. No further information is provided,
and we could confirm its reactivity in mouse neurons.

Anti-FLAG antibody (rabbit, Sigma/Merck Millipore cat. no. F7425, lot no. 078M4886V): more than 2192 references are listed on the
manufacturer’s website. According to the manufacturer, the antibody can be used for following applications: dot blot: 1-2.5 %g/mL

immunoprecipitation (IP): 4-8 %g using amino terminal FLAG-BAP fusion protein from E. coli crude lysate

indirect immunofluorescence: 5-10 %g/mL using 293T cells transfected with a plasmid encoding FLAG-JNK

western blot (chemiluminescent): 1-2.5 %g/mL using an E. coli periplasmic extract expressing an N-terminal FLAG fusion protein and is
reactive against all species. No further information is provided.

Mouse anti-FLAG M2 antibody (Sigma-Aldrich, cat.no. F1804): more than 6489 references are listed on the manufacturer’s website.
According to the manufacturer, the antibody can be used for following applications: For highly sensitive and specific detection of
FLAG fusion proteins by immunoblotting, immunoprecipitation (IP) , immunohistochemisty, immunofluorescence and
immunocyotchemistry. Optimized for single banded detection of FLAG fusion proteins in mammalian, plant, and bacterial expression
systems. Western Blotting and EIA. And is reactive against all species.

Mouse anti-$III tubulin antibody (BioLegend, cat. no. 801202): more than 597 references are listed on the manufacturer’s website.
According to the manufacturer, the antibody is reactive against human, mouse, rat. And can be used for following applications: IHC-
P - Quality tested; WB, ICC - Verified; FC - Reported in the literature, not verified in house. No further information is provided.

ND7/23 cell line: mouse neuroblastoma x rat neuron hybrid. The cell line was obtained from Sigma Aldrich (ECACC
92090903).

ND7/23 cell line was authenticated by their providers. Immunostainings for two neuronal markers (tubulin $3 and
neurofilament light chain) performed in our laboratory also confirm its neuronal origin.

ND7/23 cell line was confirmed negative for mycoplasma contamination by their provider.




