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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

Cryo-EM maps generated from 1-hour Glacios screening in this study have been deposited to the Electron Microscopy Data Bank (EMDB) with accession codes
EMD-17470 [https://www.ebi.ac.uk/pdbe/entry/emdb/EMD-17470], EMD-17471 [https://www.ebi.ac.uk/pdbe/entry/emdb/EMD-17471], EMD-17472 [https://
www.ebi.ac.uk/pdbe/entry/emdb/EMD-17472], EMD-17473 [https://www.ebi.ac.uk/pdbe/entry/emdb/EMD-17473], EMD-17474 [https://www.ebi.ac.uk/pdbe/
entry/emdb/EMD-17474], EMD-17475 [https://www.ebi.ac.uk/pdbe/entry/emdb/EMD-17475], EMD-17476 [https://www.ebi.ac.uk/pdbe/entry/emdb/
EMD-17476], EMD-17477 [https://www.ebi.ac.uk/pdbe/entry/emdb/EMD-17477], EMD-17478 [https://www.ebi.ac.uk/pdbe/entry/emdb/EMD-17478], EMD-17479
[https://www.ebi.ac.uk/pdbe/entry/emdb/EMD-17479], EMD-17480 [https://www.ebi.ac.uk/pdbe/entry/emdb/EMD-17480], EMD-17481 [https://www.ebi.ac.uk/
pdbe/entry/emdb/EMD-17481], EMD-17482 [https://www.ebi.ac.uk/pdbe/entry/emdb/EMD-17482], EMD-17483 [https://www.ebi.ac.uk/pdbe/entry/emdb/
EMD-17483], EMD-17484 [https://www.ebi.ac.uk/pdbe/entry/emdb/EMD-17484], EMD-17485 [https://www.ebi.ac.uk/pdbe/entry/emdb/EMD-17485], EMD-17486
[https://www.ebi.ac.uk/pdbe/entry/emdb/EMD-17486], EMD-17487 [https://www.ebi.ac.uk/pdbe/entry/emdb/EMD-17487], EMD-17488 [https://www.ebi.ac.uk/
pdbe/entry/emdb/EMD-17488], EMD-17489 [https://www.ebi.ac.uk/pdbe/entry/emdb/EMD-17489], EMD-17490 [https://www.ebi.ac.uk/pdbe/entry/emdb/
EMD-17490], EMD-17491 [https://www.ebi.ac.uk/pdbe/entry/emdb/EMD-17491], EMD-17492 [https://www.ebi.ac.uk/pdbe/entry/emdb/EMD-17492], EMD-17493
[https://www.ebi.ac.uk/pdbe/entry/emdb/EMD-17493], EMD-17494 [https://www.ebi.ac.uk/pdbe/entry/emdb/EMD-17494], and EMD-17495 [https://
www.ebi.ac.uk/pdbe/entry/emdb/EMD-17495].

Cryo-EM maps resulting from 4-hour Glacios screening have been deposited to the EMDB with accession codes EMD-17496 [https://www.ebi.ac.uk/pdbe/entry/
emdb/EMD-17496], EMD-17497 [https://www.ebi.ac.uk/pdbe/entry/emdb/EMD-17497], EMD-17498 [https://www.ebi.ac.uk/pdbe/entry/emdb/EMD-17498],
EMD-17499 [https://www.ebi.ac.uk/pdbe/entry/emdb/EMD-17499], EMD-17500 [https://www.ebi.ac.uk/pdbe/entry/emdb/EMD-17500], EMD-17501 [https://
www.ebi.ac.uk/pdbe/entry/emdb/EMD-17501], EMD-17502 [https://www.ebi.ac.uk/pdbe/entry/emdb/EMD-17502], EMD-17503 [https://www.ebi.ac.uk/pdbe/
entry/emdb/EMD-17503], EMD-17504 [https://www.ebi.ac.uk/pdbe/entry/emdb/EMD-17504], EMD-17505 [https://www.ebi.ac.uk/pdbe/entry/emdb/
EMD-17505], EMD-17506 [https://www.ebi.ac.uk/pdbe/entry/emdb/EMD-17506], and EMD-17507 [https://www.ebi.ac.uk/pdbe/entry/emdb/EMD-17507].

High-resolution cryo-EM maps generated in this study have been deposited to the EMDB using accession codes EMD-17129 [https://www.ebi.ac.uk/pdbe/entry/
emdb/EMD-17129], EMD-17508 [https://www.ebi.ac.uk/pdbe/entry/emdb/EMD-17508], EMD-17509 [https://www.ebi.ac.uk/pdbe/entry/emdb/EMD-17509],
EMD-17510 [https://www.ebi.ac.uk/pdbe/entry/emdb/EMD-17510], EMD-17511 [https://www.ebi.ac.uk/pdbe/entry/emdb/EMD-17511], EMD-17512 [https://
www.ebi.ac.uk/pdbe/entry/emdb/EMD-17512], EMD-17513 [https://www.ebi.ac.uk/pdbe/entry/emdb/EMD-17513], EMD-17514 [https://www.ebi.ac.uk/pdbe/
entry/emdb/EMD-17514], EMD-17515 [https://www.ebi.ac.uk/pdbe/entry/emdb/EMD-17515], EMD-17516 [https://www.ebi.ac.uk/pdbe/entry/emdb/
EMD-17516], EMD-17517 [https://www.ebi.ac.uk/pdbe/entry/emdb/EMD-17517], EMD-17518 [https://www.ebi.ac.uk/pdbe/entry/emdb/EMD-17518], EMD-17519
[https://www.ebi.ac.uk/pdbe/entry/emdb/EMD-17519], EMD-17520 [https://www.ebi.ac.uk/pdbe/entry/emdb/EMD-17520], EMD-17521 [https://www.ebi.ac.uk/
pdbe/entry/emdb/EMD-17521], EMD-17522 [https://www.ebi.ac.uk/pdbe/entry/emdb/EMD-17522], EMD-17523 [https://www.ebi.ac.uk/pdbe/entry/emdb/
EMD-17523], EMD-17536 [https://www.ebi.ac.uk/pdbe/entry/emdb/EMD-17536], and EMD-17754 [https://www.ebi.ac.uk/pdbe/entry/emdb/EMD-17754].

Atomic coordinates of high-resolution ligand-bound complexes generated in this study have been deposited to the Protein Data Bank (PDB) using identifiers PDB ID
8ORM [http://doi.org/10.2210/pdb8ORM /pdb], PDB ID 8P6V [http://doi.org/10.2210/pdb8P6V /pdb], PDB ID 8P6W [http://doi.org/10.2210/pdb8P6W/pdb], PDB ID
8P6X [http://doi.org/10.2210/pdb8P6X/pdb], PDB ID 8P6Y [http://doi.org/10.2210/pdb8P6Y/pdb], PDB ID 8P6Z [http://doi.org/10.2210/pdb8P6Z/pdb], PDB ID 8P70
[http://doi.org/10.2210/pdb8P70/pdb], PDB ID 8P71 [http://doi.org/10.2210/pdb8P71/pdb], PDB ID 8P72 [http://doi.org/10.2210/pdb8P72/pdb], PDB ID 8P73
[http://doi.org/10.2210/pdb8P73/pdb], PDB ID 8P74 [http://doi.org/10.2210/pdb8P74/pdb], PDB ID 8P75 [http://doi.org/10.2210/pdb8P75/pdb], PDB ID 8P76
[http://doi.org/10.2210/pdb8P76/pdb], PDB ID 8P77 [http://doi.org/10.2210/pdb8P77/pdb], PDB ID 8P78 [http://doi.org/10.2210/pdb8P78/pdb], PDB ID 8P79
[http://doi.org/10.2210/pdb8P79/pdb], PDB ID 8P7L [http://doi.org/10.2210/pdb8P7L/pdb], and PDB ID 8PLZ [http://doi.org/10.2210/pdb8PLZ/pdb] (as detailed in
Supplementary Tables 5-11).

Electron micrograph movies for selected datasets have been deposited to the Electron Microscopy Public Image Archive (EMPIAR) with accession codes
EMPIAR-11793 [http://doi.org/10.6019/EMPIAR-11793], EMPIAR-11799 [http://doi.org/10.6019/EMPIAR-11799], EMPIAR-11800 [http://doi.org/10.6019/
EMPIAR-11800], EMPIAR-11807 [http://doi.org/10.6019/EMPIAR-11807], EMPIAR-11821 [http://doi.org/10.6019/EMPIAR-11821], and EMPIAR-11823 [http://
doi.org/10.6019/EMPIAR-11823].

Atomic coordinate models used in this study are publicly available from the PDB under accession codes PDB ID 1JKW [http://doi.org/10.2210/pdb1JKW/pdb], PDB ID
3NS9 [http://doi.org/10.2210/pdb3NS9/pdb], PDB ID 4KD1 [http://doi.org/10.2210/pdb4KD1/pdb], PDB ID 5JQ5 [http://doi.org/10.2210/pdb5JQ5/pdb], PDB ID
5JQ8 [http://doi.org/10.2210/pdb5JQ8/pdb], PDB ID 6ATH [http://doi.org/10.2210/pdb6ATH/pdb], PDB ID 6Q4G [http://doi.org/10.2210/pdb6Q4G/pdb], PDB ID
6XD3 [http://doi.org/10.2210/pdb6XD3/pdb], PDB ID 6Z4X [http://doi.org/10.2210/pdb6Z4X/pdb].

Source data are provided with this paper.

Our research did not involve human participants or animals.
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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.

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

Our research did not involve human participants or animals.

Our research did not involve human participants or animals.

Our research did not involve human participants or animals.

Our research did not involve human participants or animals and did not require ethics approval.

Dataset sizes of cryo-EM experiments were determined according to workflow requirements (1-hour and 4-hour data collection) or according
to reconstruction resolution targets (5,000-10,000 movies per dataset to reach approx. 2 Å resolution). Our analysis also shows that dataset
sizes beyond 5,000-10,000 movies provide only modest resolution improvement. Enzyme inhibition measurements were performed with n=2
per concentration tested.

Data exclusion during cryo-EM data collection and data processing was performed according to established standards in the field. Poor quality
micrographs were excluded based on contamination with crystalline ice, high specimen motion leading to poor CTF fit estimates, and ice
thickness. Cryo-EM particle images were classified using two- and three-dimensional classification algorithms to remove poor-quality particles.

During sample screening, we collected data from more than one (typically two) grids per specimen (inhibitor-bound CAK complex) with
consistent results between grids, except for quality differences that can be explained by the stochasticity of the grid preparation process.
High-resolution structures were determined from a single grid (exception - THZ1, where two grids were collected with highly consistent
results even at very high resolution). The structure of the CAK (protein complex) was consistent across all data collection sessions, with minor
differences such conformational changes in the protein depending on presence of specific ligands.

The nature of this study does not require randomization because it does not involve a clinical trial or treatment allocation.

The nature of this study does not require blinding because it does not involve a clinical trial or treatment allocation.




