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Methods
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Source data are provided with this paper. Figure data are in source data files. Raw imaging data, together with associated metadata files, for figures 1-9 are available
at reserve doi 10.5281/zenodo.3882572. Scripts used for controlling the image acquisition are within this metadata. All data in this manuscript are available from
the corresponding author upon request. All plasmids used in this manuscript were new plasmids and deposited in addgene under IDs 159941-159976. They are
described in detail in Supplementary Table 3. These plasmids were generated in part with the help of previously generated plasmids (including addgene IDs 89744,
89749, 127862) and plasmids provided by other labs (including addgene IDs 26019, 59148). The FBbase database was also used for this work (https://
www.fpbase.org/).

In all cases a minimum of n= 3 distinct replicates was used. This number was chosen because it is typically considered to be the minimum for
statistical analysis, and is specified in the editorial requirements to be a minimum. Where additional sources of noise are expected, such as
the nuclear translocation measurements where cell functionality is important in primary cultures where cells are more heterogeneous than a
cell line like 293 cells, double the number of replicates (or at least 4) was used to mitigate this risk. Also the initial mTq2-optoNES v mTq2-
spacer-optoNES comparison (Fig. 2) was carried out at n=6 because the noise level was not initially clear; in the latter case one replicate did
not reach threshold and therefore only 5 replicates could be included

We stated in the methods, "In the case of the curve-fitting of the data in Fig. 2C-D the first of the 50 datapoints, was discarded due to an
evident systematic artefact affecting most replicates, probably related to the imperfect correction to the control in this case (Supplementary
Figure 10A). No other data points were discarded in this or any other experiment."

Experiments were carried out on the basis of smaller pilot experiments to determine trends and the number of reading cycles required for the
experiments shown. All pilot findings were replicated. The number of times each experiment was replicated under specified identical
conditions is shown in each figure legends

no covariates were measured. Cells were allocated at random into experimental wells from large-scale pools, at ~10000 per well (depending
on the cell type, see methods for specific numbers)

Data acquisition and analysis were automated using scripts.




