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Figure S1. Cross-validation performance of crisprBERT model on different hyperparameter settings. Cross-validation performance of crisprBERT on different encoding of the sgRNA-DNA pairs with DeepCrispr dataset (A) and CHANGE-Seq dataset (B). Cross-validation performance of the models with different embedding dimensions at the BERT layer for DeepCRISPR dataset (C) and CHANGE-Seq dataset (D).


[image: ]
Figure S2. Cross-validation performance of crisprBERT model on different training data sizes. Cross-validation was conducted on the subsets of the CHANGE-Seq dataset with data sizes of 10k, 50k and 100k. Subset of the CHANGE-Seq dataset was randomly extracted. It demonstrated the performance (in terms of both ROC AUC and PR AUC) increases when the dataset size increases.
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Figure S3. Cross-validation performance of crisprBERT model on a dataset with different imbalance ratios. The ratio of negative pairs to positive pairs ranged from 10 to 1, 50 to 1, 100 to 1 and 200 to 1 were applied to the DeepCRISPR dataset through over-sampling the positive pairs. Cross-validation was then conducted on these datasets with different imbalance ratios. It demonstrated that PR AUC increases when the data imbalance ratio decreases while ROC AUC remains almost unchanged.
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Figure S4. Performance of leave-one-sgRNA-out validation on the DeepCRISPR dataset. The distributions of ROC AUC (left) and PR AUC (right) across all sgRNAs or major sgRNAs (i.e. sgRNAs with >=30 positive pairs) are presented in the boxplots. The average ROC AUC is 0.98 and the PR AUC is 0.66 for all sgRNAs. When limiting to sgRNAs with 30 or more positive pairs, the average ROC AUC and PR AUC become 0.96 and 0.60, respectively.
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