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Suppl. Figure S5. Comparison of experimental CRISPRi functional assays with in silico 
predictions of essentiality. 
Panel A. CRISPRi effect on cell viability (71,404 sgRNA probe pairs targeting the MYC locus) and 
the corresponding maximum ncER score within the tested region. Accuracy at four ncER 
thresholds is shown in yellow, orange, red and dark-red respectively for the 95th, 99th, 99.5th and 
99.9th ncER percentiles. Panel B. Distribution of maximum ncER at different bins of cell viability 
(0 to lower than -3 log2 fold change). P values were computed with independent 2-group Man-
Whitney Unpaired Test. Panel A. CRISPRi effect on cell viability (5,856 sgRNA probe pairs 
targeting the GATA1 locus) and the corresponding maximum ncER score within the tested region. 
Accuracy at four ncER thresholds is shown in yellow, orange, red and dark-red respectively for 
the 95th, 99th, 99.5th and 99.9th ncER percentiles. Panel B. Respective distribution of maximum 
ncER at different bins of cell viability (0 to lower than -3 log2 fold change). P values were 
computed with independent 2-group Man-Whitney Unpaired Test. 
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Suppl. Figure S6. CREST-seq peaks enrichment in essential regions. 
CREST-seq peaks (N=45, dark blue) display the highest ncER percentile distribution, compared to 
100 permutations (grey), each containing 45 regions matched by size to the CREST-seq peaks and 
from the same genomic locus. 
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Suppl. Figure S7. Comparison of experimental CREST-seq functional assays with in silico 
predictions of essentiality. 
Panel A. P values determined by Diao et al. 32 comparing POU5F1 expression in targeted cells 
versus controls (11,570 sgRNA probe pairs) and the corresponding maximum ncER score within 
the tested region. Accuracy at four ncER thresholds is shown in yellow, orange, red and darkred 
respectively for the 95th, 99th, 99.5th and 99.9th ncER percentiles. Panel B. Distribution of 
maximum ncER at different bins of -log10(p value) (up to 5.36 (non-significant), above 5.36 
which corresponds to -log10(0.05/11,570)). P values were computed with independent 2-group 
Man-Whitney Unpaired Test. 
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Suppl. Figure S8. Size distribution of Cis-regulatory transmitted deletions. 
The transmitted cis-regulatory deletions were split into 4 groups of matched size (with no 
significant difference in the distribution of control and ASD deletion within the same group size). 
Deletions present in cases are shown in red, deletions present in controls are shown in grey. The 
y axis is on logarithmic scale. P values were computed with independent 2-group Man-Whitney 
Unpaired Test. 
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Suppl. Figure S9. ncER percentile distribution across transmitted deletion. 
The <1kb cis-regulatory transmitted deletions tend to have an average ncER slightly higher in ASD 
than in controls, however the effect, if any, disappears for higher size deletions. The longer the 
deletion the more likely to approach ncER 50th percentile, the genome average. Deletions present 
in probands are shown in red, deletions present in controls are shown in grey. The boxplot width 
is proportional to the number of deletions per group (see Suppl. Figure S8). P values were 
computed with independent 2-group Man-Whitney Unpaired Test.  
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Suppl. Figure S10. Fraction of transmitted deletions with essential functional domains. 
Panel A. Fraction of 1-25kb deletions with at least one essential bin. Essential bins are defined by 
four different ncER percentile thresholds. Autism and ASD deletions are shown in red (“ASD”, 
N=65), control deletions in dark grey (“control”, N=4) and random size-matched in silico deletions 
extracted genome-wide in light grey (“random”, N=6,900).  Panel B. Fraction of 25-100kb 
deletions with at least one essential bin. Essential bins are defined by four different ncER 
percentile thresholds. Autism and ASD deletions are shown in red (“ASD”, N=17), control 
deletions in dark grey (“control”, N=2) and random size-matched in silico deletions extracted 
genome-wide in light grey (“random”, N=1,900). 
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Suppl. Figure S11. Enrichment in essential regions for mouse functional enhancers. 
Functional enhancers (N=9, blue) are placed among the highest ncER percentile distribution 
compared to 100 permutations (grey), each containing 9 regions matched by size to the 
enhancers and issued from the same genomic locus. 
 

 
  

.CC-BY-NC 4.0 International licensea
certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made available under 

The copyright holder for this preprint (which was notthis version posted October 16, 2018. ; https://doi.org/10.1101/444562doi: bioRxiv preprint 

https://doi.org/10.1101/444562
http://creativecommons.org/licenses/by-nc/4.0/


 29 

 

Suppl. Table S1. Input feature description and accession links. 
 
Provided as separate file. 
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Suppl. Table S2. Predictive performance and accuracy of ncER compared to CRISPRi functional 
assays. 
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Suppl. Table S3. Predictive performance and accuracy of ncER compared to CREST-seq 
functional assays. 
 
 

 

 

 
 

condition ncER percentile threshold sensitivity specificity PPV NPV accuracy
 -log10(pval)>=5.36 99.9 0.00 96.07 0.00 99.52 95.63
 -log10(pval)>=5.36 99.5 26.42 76.46 0.51 99.56 76.23
 -log10(pval)>=5.36 99 50.94 64.03 0.65 99.65 63.97
 -log10(pval)>=5.36 95 92.45 19.02 0.52 99.82 19.36
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