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Description: 
This dataset comprises the quantitative outputs and supporting measurements generated in our study of amyloid formation using a high-throughput deep mutational scan (DMS) in the E. coli periplasm using the tripartite β-lactamase assay. It includes:
· Variant fitness scores for Aβ₄₂: log₂‐normalized deep sequencing read counts across ~750 of the 798 possible single‐amino‐acid substitutions, measured under incrementally increasing ampicillin selection.
· Biological replicates: three independent DMS experiments for Aβ₄₂.
· Aggregation‐propensity profiles: per‐residue scores from four established algorithms (Camsol, TANGO, AmyloGram, AGGRESCAN) for comparison with the DMS data.
· Proteostat fluorescence and confocal images: per‐cell fluorescence intensities confirming amyloid deposition in bacteria expressing β‐lactamase–Aβ₄₂ versus controls.
· FoldX‐derived ΔG contributions: per‐residue thermodynamic stability calculations for Aβ₄₂/Aβ₄₀ fibril structures, averaged over a five‐residue window.
· Critical concentration measurements: in vitro Thioflavin T endpoint fluorescence assays for a panel of Aβ₄₂ variants, with extrapolated monomer concentrations required for fibril formation.
· Machine‐learning feature set: explicit sequence descriptors (β-sheet propensity, polarity, side-chain bulkiness, etc.) and model SHAP values, together with pre‐trained DMS‐based random‐forest predictions of variant fitness for Aβ₄₂ and three additional amyloidogenic intrinsically disordered proteins (α-synuclein, hIAPP, TDP-43).
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2. TERMS OF USE
---------------

Unless otherwise stated, this dataset is licensed under a Creative Commons Attribution 4.0 International Licence: https://creativecommons.org/licenses/by/4.0/.]
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4. CONTENTS
[List by file or folder name and provide brief descriptions of file or folder contents. If files are numerous, provide a key to the dataset structure/relationship between files, and the file naming convention. Files of the same type should be consistently named using a standard syntax where possible.

Include information about specialised data file formats, and software used to generate/required to render data files (including version and links where relevant).

If relevant, include here any codebook or data dictionary for the dataset or constituent files, providing the following information as required:

- Number of variables 
- Number of cases/rows 
- List of variables, containing variable name(s), description(s), unit(s)and value labels as appropriate for each
- Missing data codes, listing code and definition
- Specialized formats or other abbreviations used.] 

File listing:
Main Text
· /Main_Figures/Figure_1/Example_scoring.xlsx:
· Contains analysed enrichment score for variants F19P, wild-type and D23F on [ampicillin] 0,5,10,15,20,40,60,80,100μg/mL ampicillin. For repeats 1-3 (tab R1-R3).
· /Main_Figures/Figure_1/First_gen_vs_Third_Gen.xlsx:
· TPBLA using the 48-well format (log2(AUCVariant)/(AUCWT)) and the results obtained using the assay in deep mutational scanning format (Methods) using 18 variants of A42 which span a broad range of the variant fitness score observed in the deep mutational scan.
· Main_Figures/Figure_2/Reproducibility.xlsx:
· The Excel file Reproducibility.xlsx contains a table summarising replicate measurements and derived variant fitness scores for a set of Aβ₄₂ variants in TPBLA. Key columns include:
· Substitution: The amino-acid substitution (e.g., “F19P”).
· Repeat 1, Repeat 2, Repeat 3: Fitness measurements from three independent biological replicates.
· Variant Fitness: The mean fitness score calculated as the log₂ ratio of each variant’s area-under-curve (AUC) to wild‐type.
· Variant Fitness SEM: The standard error of the mean across the three replicates.
· Main_Figures/Figure_2/Algorithms_Summary.txt:
· Aggregation‐propensity predictions along the Aβ₄₂ sequence, with one row per residue (positions 1–42). The columns are:
· Pos: Residue number in the Aβ₄₂ sequence.
· aa: The single‐letter code of the wild-type amino acid at that position.
· Camsol: Inverted CamSol solubility score (higher values correspond to lower intrinsic solubility, i.e. greater aggregation propensity).
· TANGO: TANGO β-aggregation propensity score (higher values indicate stronger β-strand aggregation prediction).
· Amylogram: Probability of amyloidogenic motif presence from the Amylogram algorithm.
· AGGRESCAN: AGGRESCAN “hot‐spot” score (higher values flag regions predicted to nucleate aggregate formation).

· Main_Figures/Figure_2/Heatmap.xlsx
· The Heatmap.xlsx file contains the full matrix of variant fitness scores for every single‐residue substitution across Aβ₄₂, organised as follows:
· Rows (Substitution): Each row corresponds to one of the 20 canonical amino acids substituted at each Aβ₄₂ position.
· Columns (D1, A2, E3, …, A42): Each column header gives the wild-type residue (single letter) and its sequence position in Aβ₄₂.
· Cell values: The fitness score for substituting that row’s amino acid at the given column’s position. Zero indicates the wild-type residue’s own identity; positive values denote substitutions that improve β-lactamase activity (i.e., decrease aggregation), whereas negative values denote substitutions that worsen activity (increase aggregation propensity).
· NaNs: Missing entries arise where data were not recovered in the library or below detection thresholds.
· This matrix underpins the heatmap visualization (Figure 2A), showing the sequence positions most sensitive to mutation (aggregation‐prone regions) and those more tolerant of substitutions. 

· Main_Figures/Figure_2/Raw_NGS_Files
· Contains raw fastq files as received after Azenta ampliconEZ sequencing. Three directories are consistent with the three repeats.
· Files are preceeded by ampicillin selection they were harvested from.

· Main_Figures/Figure_3/ Proteostat_DOI.xlsx
Plate_reader_bar_chart.xlsx (sheet: abeta_and_linker)
Columns A–D: Raw ProteoStat fluorescence readings after 58 min incubation with dye (before subtracting cell autofluorescence), six technical replicates per construct, laid out as four 6-well blocks:
A: mAβ₄₂
B: βLa-G/S linker
C: βLa-Aβ₄₂
D: Uninduced βLa-Aβ₄₂
Columns E–F (Unnamed): Autofluorescence controls (cells without dye), and any intermediate calculations.
Columns G–J: “Minus cells” averages for each construct (A–D minus their matched autofluorescence), which you use for plotting and stats.
Columns K–R: Pre-computed fold-change metrics and summary ratios, e.g. induced vs. uninduced, WT vs. GS-linker, mAβ₄₂ vs. WT.
· Main_Figures/Figure_3/Induced_bla_ab42_confocal.png
· Confocal fluorescence images of bacteria expressing βLa-Aβ42 visualised with 488 nm excitation and a 500–600 nm filter for detection (Methods)
· Main_Figures/Figure_3/Uninduced_bla_ab42_confocal.png
· Uninduced βLa-Aβ42 Aβ42 visualised with 488 nm excitation and a 500–600 nm filter for detection (Methods)
· Main_Figures/Figure_4/ Ab42_observed.xlsx
· Contains the mean variant fitness score for each position for every sampled substitution averaged over a 5 residue sliding window multiplied by -1.
· Main_Figures/Figure_4/ abeta_FoldX.xlsx
· The dataset "abeta_FoldX.xlsx" contains residue-level thermodynamic stability data for amyloid beta (Aβ) fibrils (40 and 42), computed using the FoldX algorithm. Each row corresponds to a specific residue position within different amyloid fibril structures identified by PDB IDs. The columns include:
· pdb_id: Identifier of the fibril structure (Protein Data Bank code).
· Pos: The residue position within the sequence.
· sliding_window: The calculated per-residue ΔG⁰ contribution averaged over a 5-residue sliding window, representing the residue's energetic contribution to fibril stability.
· scaled: The scaled version of the stability contribution for comparative analysis.
· PDB: A processed identifier grouping fibril polymorphs for downstream analysis.
· Main_Figures/Figure_4/ Ab42_DHFR.xlsx
· Contains the mean variant fitness score for DHFR-Aβ42 for each position for every sampled substitution averaged over a 5 residue sliding window multiplied by -1. Data was obtained from ref: Gray VE, Sitko K, Kameni FZN, Williamson M, Stephany JJ, Hasle N, et al. 2019. Elucidating the molecular determinants of Aβ aggregation with deep mutational scanning. G3 Genes Genomes Genet. 9:3683–9.
· Main_Figures/Figure_4/ Ab42_sup35p.xlsx
· Contains the mean variant fitness score for sup35p-Aβ42 for each position for every sampled substitution averaged over a 5 residue sliding window. Data was obtained from ref:  Seuma M, Lehner B, Bolognesi B. 2022. An atlas of amyloid aggregation: the impact of substitutions, insertions, deletions and truncations on amyloid beta fibril nucleation. Nat Commun. 13:7084.
· Main_Figures/Figure_4/ Endpoint_vs_Fitness.xlsx
· Endpoint_vs_Fitness.xlsx workbook contains data linking measured variant fitness scores using βla-Aβ42 to in vitro critical concentrations (C₍crit₎) of amyloid formation Specifically, each row corresponds to one Aβ₄₂ variant and the columns include:
· Label: Variant identifier (e.g. D23F, V24Y, etc.)
· Variant Fitness, Variant Fitness SEM: TPBLA-derived variant fitness score and its SEM
· Ccrit, Ccrit SEM: Measured critical concentration of fibril formation (µM) from ThT endpoint assays and its SEM
· log2(Crit), log2(Crit) SEM): The base-2 logarithm of Ccrit (variant vs. wild-type) and its SEM
· Main_Figures/Figure_5/Machine_Learning_Sequence_Features
· This dataset contains feature values for protein variants, including amino acid content and their associated measured variant fitness scores. Single letters equates to amino acid content. Two letters equates to dipeptide content. Each row corresponds to a unique variant with complete sequence and physicochemical features, prepared for machine learning.
· Main_Figures/Figure_5/ML_Predictions_and_FoldX
· pearson_correlations.xlsx
· Contains Pearson correlation coefficients comparing FoldX-calculated scaled per-residue ΔG⁰ values (using a 5-residue sliding window) with predicted variant fitness scores (also averaged over a 5-residue sliding window) for intrinsically disordered protein (IDP) sequences: Aβ40/Aβ42, α-synuclein, hIAPP, and TDP-43. This dataset evaluates the agreement between computational stability estimates and machine-learning-based predictions.
· _wt_foldx_stability.csv:
· Provides raw FoldX-calculated scaled per-residue ΔG⁰ stability values over a 5-residue sliding window for the wild-type sequences of Aβ40/Aβ42, α-synuclein, hIAPP, and TDP-43. These values serve as the energetic baseline for amyloid fibril stability analysis.
· _prediction.xlsx:
· Contains predicted mean per-residue variant fitness scores for the IDP sequences Aβ40/Aβ42, α-synuclein, hIAPP, and TDP-43 derived from a random forest model trained on βla-Aβ42 deep mutational scanning data. The predictions represent inferred effects of amino acid substitutions on amyloid stability.


Supplementary Figures

· /Supplementary_Figures/sFigure_1/Example_scoring_48_well_12.xlsx:
· Contains highest observed survival for variants F19P, wild-type and D23F on [ampicillin] 0,5,10,15,20,40,60,80,100μg/mL ampicillin using first generation TPBLA. For repeats 1-3 (tab R1-R3).
· /Supplementary_Figures/sFigure_3/F19P_example_data.xlsx
· Contains analysed data for variant F19P from read counts to final variant fitness score to illustrate the scoring process to assign variant fitness score described in Methods.
· /Supplementary_Figures/sFigure_6/DHFR_ab42.xlsx
· Contains the variant fitness score for each substitution of Aβ42 analysed by  the DHFR-Aβ42 deep mutational scanning assay. Data was obtained from ref: Gray VE, Sitko K, Kameni FZN, Williamson M, Stephany JJ, Hasle N, et al. 2019. Elucidating the molecular determinants of Aβ aggregation with deep mutational scanning. G3 Genes Genomes Genet. 9:3683–9.
· /Supplementary_Figures/sFigure_6/sup35p_ab42.xlsx
· Contains the variant fitness score for each substitution of Aβ42 analysed by  the sup35p-Aβ42 deep mutational scanning assay. Data was obtained from ref: Seuma M, Lehner B, Bolognesi B. 2022. An atlas of amyloid aggregation: the impact of substitutions, insertions, deletions and truncations on amyloid beta fibril nucleation. Nat Commun. 13:7084.
· /Supplementary_Figures/sFigure_9/ endpoint_fluorescence_intensity_DOI.xlsx
· Endpoint ThioT fluorescence intensity over a range of initial Ab42 monomer concentrations for the variants (A) V24Y, (B) V24F, (C) F19I, (D) wild-type, (E) F19S, (F) L17D and (G) F19P. int thioflavin-T fluorescence intensity. Numbers 1/2 indicate biological replicates. Letters indicate technical replicates.
· /Supplementary_Figures/sFigure_9/Ccrit_DOI.xlsx
· Extrapolated C-crit values for variants (A) V24Y, (B) V24F, (C) F19I, (D) wild-type, (E) F19S, (F) L17D and (G) F19P (Weighted Average). 
· /Supplementary_Figures/sFigure_9/Kinetics_at_8uM/[var].xlsx
· Amyloid formation kinetics for a panel of Ab42 variants. Amyloid formation kinetics were determined for the variants (A) V24Y, (B) V24F, (C) F19I, (D) wild-type, (E) F19S, (F) L17D and (G) F19P monitored by ThioT fluorescence using an initial monomer concentration of 8 µM. 
· /Supplementary_Figures/sFigure_11_12/ Rates_vs_fitness_doi.xlsx
· Contains extracted κ/λ values for a panel of Ab42 variants extracted from amyloid formation kinetics determined for the variants (A) V24Y, (B) V24F, (C) F19I, (D) wild-type, (E) F19S, (F) L17D and (G) F19P using an initial monomer concentration of 8 µM. 
· /Supplementary_Figures/sFigure_13/ab42_site_saturation_library_embeddings.csv
· Contains embedding vectors from Meta’s ESM2 protein language model (esm2_t33_650M_UR50S) for every possible single amino-acid substitution in the 42-residue Aβ42 peptide. Each table row is labeled by position and contains the full per-sequence embedding suitable for downstream machine-learning analyses. 
· /Supplementary_Figures/sFigure_14/DOI_SHAP.xlsx
· Contains the underlying data used to produce the SHAP beeswarm plot for the top 10 most important features of the median R2 scoring Random Forest model.


Other Notes
· Data to create supplementary figure 4 and 5 present in Main_Figures/Figure_2/Heatmap.xlsx
· Data to create supplementary figure 7 present in Main_Figures/Figure_2/Heatmap.xlsx, /Supplementary_Figures/sFigure_6/sup35p_ab42.xlsx and /Supplementary_Figures/sFigure_6/DHFR_ab42.xlsx
· Colour scale for supplementary figure 8 is consistent with Figure 2.
· Supplementary figures 15-19 were created using data present in Main_Figures/Figure_5/ML_Predictions_and_FoldX





5. METHODS
----------

See manuscript for full methods: McKay, C. E., Deans, M., Connor, J., Saunders, J. C., Lloyd, C., Radford, S. E. & Brockwell, D. J. Employing Deep Mutational Scanning in the E. coli Periplasm to Decode the Thermodynamic Landscape for Amyloid Formation. Proceedings of the National Academy of Sciences (in preparation, 2025).
