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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 description of any restrictions on data availability

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

Research involving human participants, their data, or biological material
Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender

Reporting on race, ethnicity, or
other socially relevant groupings

Population characteristics

Recruitment

Ethics oversight

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

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.

The raw sequencing files are available on the SRA website via the BioProject accession number PRJNA1061345 (https://www.ncbi.nlm.nih.gov/sra/?
term=PRJNA1061345), BioSample accessions: SAMN39265674, SAMN39265675, SAMN39265676, SAMN39265677, SAMN39265678, SAMN39265679,
SAMN39265680, SAMN39265681.

N/A

N/A

N/A

N/A

N/A

No sample-size calculation was performed in this study. When characterizing promoter function single cell measurements are considered
sufficient. Consequently there was no need to set a sample size limit.

No data were excluded from the study and analysis.

All validation experiments were carried out in biological triplicates and were deemed successful.

Randomization was not relevant to this study. The study was designed to chraracterize multiple promoter variants via a high-throughput
approach. As a result, this was not an experiment that required a randomized sample for comparison.

Blinding was not relevant to this study, because every sample (i.e., Library variants) was subjected to the same analysis.
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Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Clinical data

Dual use research of concern

Plants

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Eukaryotic cell lines
Policy information about cell lines and Sex and Gender in Research

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

Novel plant genotypes

Seed stocks

Authentication

Plants

Flow Cytometry

Plots

Confirm that:

The axis labels state the marker and fluorochrome used (e.g. CD4-FITC).

The axis scales are clearly visible. Include numbers along axes only for bottom left plot of group (a 'group' is an analysis of identical markers).

All plots are contour plots with outliers or pseudocolor plots.

A numerical value for number of cells or percentage (with statistics) is provided.

Methodology

Sample preparation

Instrument

S. cerevisiae strain W303-1A MATalpha leu2 his3 ade2 trpl ura3 was a gift from the Yoav Arava lab, Department of Biology,
Technion - Israel Institute of Technology, Haifa, Israel.

CHO-K1/M1H strain was a gift from Oshimura lab, Graduate School of Medical Science, Tottori University, Tottori, Japan

HeLa strain was a gift from the Esther Meyron-Holtz lab, Department of Biotechnology and Food Engineering, Technion -
Israel Institute of Technology, Haifa, Israel.

None of the cell lines were authenticated.

Cell lines were tested for mycoplasma contamination and were found negative.

No commonly misidentified cell lines were used in this study

N/A

N/A

N/A

We grew yeast cells (W303-1A) with integrated OL in liquid media (SD+2% glucose with supplement of amino acids, without
uracil) for 60 hours, at 30°C and 250rpm. At the third day, cultures’ OD were measured, and 10-15 ml batches of the grown
cells were centrifuged (4 minutes, 4000 rpm) and resuspended in 50 ml fresh SD+2% glucose, supplemented with tryptophan,
leucine, and histidine amino acids. A day later, 10 ml cultured cells were spun down and washed with 20 ml sterile deionized
water. Cells were resuspended in fresh 50 ml PBSF (50 ml PBSX1 supplemented with 50 µl BSA X100, 20 mg/ml, NEB
#B9200S). We kept resuspended cells on ice until the FACS run.

For the SORT-seq experiment: BD FACSAria-IIIu cell sorter.

For the single variant validation experiments: Miltenyi Biotec MACSQuant VYB flow cytometer.




