


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

The source data underlying Figs 3d, 3e, 3f, 3g, 4g, 4k, 6j, 6m, 7h, 8i and Supplementary Figs 3a, 3b, 3c, 8i are provided as a Source Data file.

For the non-quantitative data in Figure 1a-f, Figure 4a-f, Supplementary Figure 4a-h, Figure 5a-c, Figure 7e-g, Supplementary Figure 7a-c, 12
individual animals were observed. No sample size calculation was carried out because no qualitative differences in expression pattern
between replicates were detected. TEM images in figures 2a-f and were derived from 2 individual animals per time point and specific
observations described were noted in >12 individual cells. Serial blockface electron microscopy in Figure 2g-h, Figure 5h and Supplementary
Figure 5a was carried out on 2 animals and the specific observations described were noted in both individuals. The focussed ion beam
electron microscope images in Figure 2j were taken from a single individual animal, as were the transmission electron microscopy montages
shown in figure 3a-c. No sample size calculations were carried out. Sample sizes for the EM represent the maximum we could achieve given
the technically demanding and labour intensive nature of the experiments. Similarly, TEM images in Figures 4h-j were derived from 2
individual animals per condition. Differences between the three conditions measured were significant to p <0.0001. The quantitative analyses
shown in Figures 6, 7, 8 and Supplementary Figures 6 and 8 were carried out on 6 muscle fibres per condition. No sample size calculation was
carried out. However in each case a pilot study was carried out to qualitatively assess variation in the expression pattern of each construct in
>6 cells per construct and to gain information on which compartment was labelled. In these analyses a number of markers are enriched on the
T-tubule domain with significance values to p <0.0001 indicating sufficient power in the analyses. Since this was primarily a medium
throughput screening approach 6 cells per construct was the maximum we were able to achieve. For the colocalisation experiments shown in
Figure 9a-f and supplementary Figure 9a-g, three samples per condition were imaged. The extent of colocalisation between samples from
each condition was invariant, and the summary graphic in Figure 9g reflects all three samples imaged in each case.

There were no data exclusions in this study

For the non-quantitative data in Figures 1a-f, 4a-f, 5a-c, 7e-g and Supplementary Figures 4a-h, 7a-c, and for the quantitative data in Figures
Figures 6, 7, 8 and Supplementary Figures 6 and 8, pilot studies were carried out to assess which compartment markers localized to and the
extent of variation between samples from the same condition. All subsequent quantitative and non-quantitative observations were consistent
with these initial pilot studies. As such, these experiments were performed independently twice (although direct quantitation was only
performed once). The dextran/Alexa-647 injection experiments in Figures 5d-g were replicated independently three times. Electron
microscopy was was performed on a minimum of 2 animals per experimental condition but independent replication was not carried out due
to the technically demanding and labour intensive nature of the experiments.

No randomization was used to determine sample allocation. For cellular phenotyping experiments, affected cells were compared to non
affected within the same animal (internal control). For experiments with CRISPR mutants, control and mutant animals came from the same

clutches of heterozygote incrossed animals which were sorted for homozygosity based on phenotype. They were processed and scored at the

same time.

Blinding was not possible in these experiments, since cells had to be picked based on whether or not they were expressing a transgene.

SImilarly, mutant and control fish from the same clutch were picked based on phenotype.




