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These tables document items referenced in Methods (“Feature engineering”, “Model architecture and selection”, and “Transparency notes”). Source of numerical values: development logs Weeks F–L and data/processed/K562_feature_manifest_v1.tsv in the public repository (GitHub / Zenodo).
Table S1. Feature audit: original specification versus implemented set (101 modeled features)
The original multi-group design referred to 104 features across F1–F5. After honest accounting of ambiguities in group counts and exclusion of features that failed independent validation, 101 columns were retained for modeling. Summary by group:
	Feature group
	Proposal n
	Implemented (spec reading)
	In final matrix
	Discrepancy / notes

	F1 Sequence
	24 declared
	6 core + PAM one-hot (13) + extras
	Accepted in model: 6 continuous + guide_length + 16× 3′ proxy + 13 PAM indicators
	PAM context completed in Week J via genomic match (±80 bp); 1,013 guides unmatched → NaN (not coded as 0). Seed PWM unsupervised (ρ vs EEP = 0.075).

	F2 Accessibility
	18 declared
	18 (6 windows × mean/max/p90)
	18 + 3 extras
	n=18 resolved by symmetric windows ±100/200/500/1k/2k/5k. Extras: DNase ±200 bp, summit overlap, distance to peak (ENCODE ENCSR868FGK, ENCSR000EKS).

	F3 Histone + ChromHMM
	42 declared
	31 (literal text sum)
	31 + 2 missingness flags
	Discrepancy unresolved: 5 marks × 3 windows × mean (15) + CTCF (1) + ChromHMM 15-state (15) = 31. Accessions corrected (see Table S3).

	F4 Hi-C / 3D
	8 declared
	~5–6 from text
	2 accepted (contact log, ≤5 kb zero-pad flag)
	same_TAD / loop anchors not implemented (no Peakachu/Arrowhead). A/B compartment computed but failed ATAC sanity (flagged, excluded from base model).

	F5 Genomic context
	12 declared
	~9–11 expanded
	7 + 2 missingness flags
	log dist target TSS, log dist expressed TSS, 4 cCRE classes, PhyloP ±100. GERP++ and JASPAR pending.

	Pipeline flags (Sec. 7.3)
	—
	—
	4 binary missingness
	H3K4me3_missing, H3K27me3_missing, log_dist_target_tss_missing, phylop100_missing.


Table S1 notes. “Accepted” features are those with accepted_for_modeling = True in K562_feature_manifest_v1.tsv. F4 compartment eigenvectors are present in the deposited matrix as exploratory columns but are not part of the 101-feature model. Detailed column-level inventory is in the repository manifest.
Table S2. Comparison of six architectures under the pre-specified four-component score S
Split: train chromosomes 1–19 + X; validation chromosome 20; test chromosomes 21/22/Y held intact. Composite score weights (pre-specified): performance S_ρ 40%, calibration S_cal 20%, interpretability S_interp 30%, stability S_stab 10%. S_interp is a categorical architecture prior (Ridge/LASSO = 1.0; XGBoost = 0.7; RF = 0.5; MLP/CNN = 0.3), not an empirical SHAP metric. *CNN stability was not computed and was set to the neutral value 0.5.
	Architecture
	ρ_val
	Cal 90%
	S_ρ
	S_cal
	S_interp
	S_stab
	S (composite)

	Ridge (primary by S)
	0.335
	0.914
	0.335
	0.985
	1.00
	0.959
	0.727

	LASSO
	0.327
	0.907
	0.327
	0.992
	1.00
	0.944
	0.724

	XGBoost
	0.403
	0.881
	0.403
	0.979
	0.70
	0.949
	0.662

	Random Forest
	0.371
	0.814
	0.371
	0.904
	0.50
	0.936
	0.573

	MLP (BN + Dropout 0.3)
	0.365
	0.853
	0.365
	0.947
	0.30
	0.951
	0.520

	CNN (seq ±10 nt flanks)
	0.259
	0.891
	0.259
	0.990
	0.30
	0.50*
	0.441


Table S2 notes. Primary by composite S: Ridge (S = 0.727). Highest raw validation Spearman ρ: XGBoost (ρ_val = 0.403). All subsequent LOCO, ablation, SHAP, transfer, and benchmarking analyses used XGBoost for TreeSHAP compatibility, as stated in Methods; Table S2 reports the full pre-specified protocol without post-hoc re-ranking.
Implementation notes (Week L re-closure): XGBoost Optuna 100 trials; MLP with batch normalization and Dropout 0.3 (PyTorch); CNN on one-hot guide sequence with ±10 nt flanks (pad length 42), not on the tabular 101-feature matrix. LASSO stability used 20 bootstrap replicates (not 100).



Table S3. ENCODE accession corrections for histone / CTCF tracks
During implementation, two accessions listed in the original feature specification did not match the intended assays when checked against ENCODE experiment metadata (JSON). Corrected tracks used for all reported models:
	Intended track
	Proposal accession (incorrect)
	Corrected accession / file
	Verification

	H3K4me1
	ENCSR000DWA (Control ChIP-seq K562)
	ENCSR000EWC → ENCFF761XBZ
	Verified via ENCODE experiment JSON metadata

	CTCF
	ENCSR000AKR (H3K36me3 ChIP-seq K562)
	ENCSR000AKO → ENCFF979PWH
	Verified via ENCODE experiment JSON metadata


Table S3 notes. Other K562 tracks used as specified: ATAC ENCSR868FGK (ENCFF019IPA); DNase ENCSR000EKS (ENCFF452XDU); H3K27ac ENCSR000AKP; H3K4me3 ENCSR000AKQ; H3K27me3 ENCSR000AKS; H3K9me3 ENCSR000DWD; ChromHMM ENCSR365YNI; Hi-C 4DN 4DNFITUOMFUQ.
Additional notes referenced from the main text
External dataset exclusion (Replogle et al. 2022)
Replogle genome-scale Perturb-seq was assessed for training inclusion. Public supplementary materials provide the guide-design library only; guide-level efficacy tables of manageable size were not identified within the search window defined for Week C. Full count objects (~97–160 GB) were not downloaded. The dataset remains excluded with this justification; see logs/development_history/weekC_replogle_integration.md.
Benchmarking tools not completed
Direct comparison to CRISPOR-native Rule Set 2 and DeepCRISPR was attempted but not completed for infrastructure reasons (environment / tool packaging), not for lack of evaluation design. Rule Set 3 (Azimuth lineage) and distance-to-TSS baselines are reported in main-text Table 1.
Data deposition
Derived training matrix, feature manifest, models, results tables, and development logs are deposited with the code repository and Zenodo archive corresponding to release v0.1.0. Third-party raw ENCODE bigWigs, Hi-C, and screen Excel files are not redistributed; accessions are listed in data/README.md.
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