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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 description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

Human research participants
Policy information about studies involving human research participants and Sex and Gender in Research. 

Reporting on sex and gender

Population characteristics
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Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.
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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.

Raw datasets are available on OpARA: DNA ruler (http://dx.doi.org/10.25532/OPARA-202);

DNA hairpin (http://dx.doi.org/10.25532/OPARA-206); S6 protein (http://dx.doi.org/10.25532/OPARA-209); SSB and RecA competition (http://dx.doi.org/10.25532/
OPARA-205); CFTR TM3/4 (http://dx.doi.org/10.25532/OPARA-207); Raw data presented in figures are available in the source data file.
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The sample size varied from data set to data set depending on the final concentration of double labeled molecules. A coarse estimate given
the labeling efficiency and acquisition time of 20 min per well was done based on previous studies in the lab. Exact experimental conditions
are given in the Methods.

All data were visualized and filtered using the pyVIZ software package (https://github.com/SchlierfLAB/autoFRET). Data exclusion criteria are
listed in the Supplementary Information.

Replication was used to quantify the accuracy and precision of the automation approach as shown in Fig. 2C and extensively discussed.
Replication was not used for the other data sets.

We did not test a hypothesis, therefore a randomization was not required.

We did not test a hypothesis, therefore a blinding was not required.




