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Supplementary Figure 1

A Receiver-Operating Curve B Precision-Recall Curve
o 10 elevation (AUC = 0.33)
fi \ CRISTA (AUC = 0.09)
fl’ \ —— predictCRISPR (AUC = 0.26)
osdlli \ CFD (AUC = 0.20)
084\ —— CNN_std (AUC = 0.28)
9 \ —— MIT (AUC = 0.18)
g \ —— CCTOP (AUC = 0.11)
o c \ Hsu (AUC = 0.08)
g 061 S o6f | COSMID (AUC = 0.10)
:‘E‘ elevation (AUC = 0.97) 8 \ = = Cropit (AUC = 0.10)
3 CRISTA (AUC = 0.98) o
a o4 —— predictCRISPR (AUC = 0.97) a
g - CFD (AUC = 0.97)
= —— CNN_std (AUC = 0.97)
. —— MIT (AUC = 0.97)
0.2 1 —— CCTOP (AUC = 0.96)
Hsu (AUC = 0.89)
COSMID (AUC = 0.87)
0.0 — = Cropit (AUC = 0.96)
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
False Positive Rate Recall

Supplementary Figure 1: ROC and PRC of various off-target scoring algorithms
based on the true off-target sites identified. Potential off-target sites of 27 gRNAs
were screened by Cas-OFFinder and scored by each of the algorithms, and the
classification results were compared with the experimental validated true off-target sites.
The dataset used in this figure (also Figure 3a) is provided in Supplementary Table 4.
(A) The visualization of ROC shows comparable AUCs for most of the algorithms, which
is hard to interpret due to severe data imbalance (176 positive sites out of 123,383 total
off-target sites). (B) Precision (True Positives events / (True Positives events + False
Positives events) is not impacted by a large number of total true negative events, which
reveals the ability to classify true off-targets better. PRC shows clear over-performance
of elevation to the other algorithms.
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Supplementary Figure 2: ROC and PRC of various off-target scoring algorithms
based on novel gRNA off-target datasets. Potential off-target sites of 4 gRNAs that
were not included in any machine learning tools’ training set were screened by Cas-
OFFinder and scored by each of the algorithms, and the classification results were
compared with the experimental validated true off-target sites. The dataset used in this
figure (also Figure 3b) is provided in Supplementary Table 5. (A) ROC shows that
CRISTA has the best performance since it was capable of capturing the off-target sites
with DNA/RNA bulges. The data imbalance is still severe (22 positive sites out of 17,485
total off-target sites). Elevation showed the top performance among the algorithms that
can only score mismatches. (B) Despite the fact that only CRISTA and COSMID were
able to score the off-target sites with DNA/RNA bulges, PRC shows clear over-
performance of elevation to all the other algorithms.
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