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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

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

Reporting on sex and gender

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
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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

All data and codes used in this study have been deposited to the relevant repositories (https://gitlab.com/gargiulo_lab/LSD_framework). Additional protocols, data
and codes, are available upon reasonable request.

TCGA data were from dbGaP database of Genotypes and Phenotypes (dbGaP) accession phs000178. The TCGA-GBM gene sets are obtained from Verhaak et al.
(ref.21) and Garofano et al.(ref.23) and the GSCs dependencies were from the supplementary material in Richards et al.(ref.22). Pan-GBM single-cell data from
Ruiz-Moreno et al.(ref.24) was downloaded from Zenodo (DOI: 10.5281/zenodo.6962901). CRISPRa screen data generated in this study are attached in Table S2.
Tabula Muris database was accessed through https://tabula-muris.ds.czbiohub.org/ and data was downloaded from Figshare. Tabula Sapiens database was
accessed through https://tabula-sapiens-portal.ds.czbiohub.org/ and data was downloaded from figshare. Gene sets for Gene Set Enrichment analysis and for pre-
filtering of sLCR input were downloaded from Molecular Signatures Database (MSigDB, https://www.gsea-msigdb.org/gsea/msigdb). To define tissue-specific TF
genes, we utilized data from the Protein Atlas (www.proteinatlas.org).

n/a

n/a

n/a

n/a

For the computational analyses and cell culture experiments in this study, a formal sample size calculation was not performed. The sample
sizes were chosen based on the following considerations:

Nature of the Study:

Given the computational nature of a significant portion of our analyses and the controlled environment of cell culture experiments, the study
did not involve the inherent variability associated with human or animal subjects.

Reproducibility and Consistency:

We prioritized the reproducibility and consistency of our results. The chosen sample sizes allowed for an adequate number of independent
experiments or replicates to ensure the reliability of our findings.

Practical Considerations:

Practical constraints, such as the availability of resources (e.g., cell lines, reagents, computational resources), time, and laboratory capacities,
were taken into account when determining sample sizes.

Statistical Robustness:

In the absence of a formal sample size calculation, we aimed for statistical robustness by including an appropriate number of replicates or
data points to support the validity of our results.

No data was excluded.
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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

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

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)

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.

The sLCR screen was performed with technical replica, employing three different transfection control plasmids and conducted in three
different cell lines to ensure reliability of results. HKsLCR expression was measured in three biological replica for each of the six cell lines. All
attempts of replication have been successful.

Randomization was applied in Fig. 3 in the bootstrapping analysis. Due to the nature of the remaining computational analyses, through
processing of data, algorithms, or models rather than randomly assigning individuals to different conditions, randomization was not
applicable. For wet lab experiments, since no animal experiments or human study participants were involved, controlled variables were used
without randomization.

Transfection/imaging and analysis of sLCR screening data have been performed by two independent scientists. Since no animal experiments
or human study participants were involved, controlled variables were used without the need of scientists blind to the design. In addition, all
wet lab experiments except the sLCR screen in Fig.2 were carried out by a single scientist.

primary biotinylated mouse anti-human CD44-antibody (BD Biosciences #555477; 1:50) together with secondary Streptavidin APC-
eFluor 780 (Invitrogen #47-4317-82; 1:100) or primary conjugated mouse anti human CD24-Vio-Blue (Miltneyi Biotec #130-126-026;
1:50)

All antibodies were used according to manufacturers' instructions and controlled with unstained cells

Human glioma initiating cell line (hGICs) - male - gift by Rainer Glass and Michael Synowitz (Stock et al., Nat. Med, 2012)

HEK293T cells - female - ATCC

NIH3T3 (murine) - male - Hammes Lab (MDC Berlin)

CHO-K1 (hamster) - Willnow Lab (MDC Berlin)

Cell lines obtained from the ATCC or collaborators have not been authenticated by us. Our custom derived human glioma cell
lines has been characterised via whole genome sequencing and regular identity checks via PCR have been performed.

All cell lines have been regularly tested negative for Mycoplasma.

none




