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Extended Data Fig. 6 | See next page for caption.
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Extended Data Fig. 6 | Hierarchical clustering of high dimensional 
morphological profiles captures physical interactions and signaling pathway 
relationships in HeLa DMEM data. (a) Ribosomal genes show enrichment 
in clusters that recapitulate known protein complexes as highlighted in the 
heatmap. Ribosome image created with Biorender. (b) The PI3K/AKT Signaling 

Pathway forms clusters where the correlation/anti-correlation in morphological 
profiles recapitulates the known activatory/inhibitory effects of genes, as 
annotated. Heatmaps are of Pearson’s correlation between gene profiles after 
hierarchical clustering using Ward's method.
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Extended Data Fig. 7 | Morphological signal score is not well correlated with 
gene dependency or baseline gene expression. Comparison of the distribution 
of morphological signal scores and gene dependency scores for the HeLa DMEM 
(a), HeLa HPLM (b) and A549 (c) datasets. The gene dependency score was 
estimated using DEMETER2 for HeLa cells and DepMap for A549 cells. The dashed 
red line at −0.5 threshold highlights likely essential genes. Comparison of the 

distribution of morphological signal scores and gene expression TPM values 
for genes with TPM value > 0 for the A549 (d), the HeLa DMEM (e) or HeLa HPLM 
dataset (f). TPM values are inferred from RNA-seq data in DepMap data using 
the RSEM tool. In all panels, blue points indicate all perturbations, red points 
compartment hits, and yellow points whole cell hits.
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Extended Data Fig. 8 | Technical summary of the A549 whole genome screen. 
(a) The distribution for the number of cells per gene and per guide present in  
the A549 dataset (not including nontargeting guides). (b) Comparison of the 
relative abundance of barcodes as quantified by NGS or in situ sequencing  
(R2 = 0.84), n=65,000. (c-e) Comparison of the relative abundance of barcodes 
as quantified by in situ sequencing among 3 different biological replicates 
representing individual viral transductions (R1to2

2 = 0.85, R1to3
2 = 0.85, R2to3

2 = 0.94),  
n=80,000. The correlation coefficients in (b-e) are calculated using Pearson 
correlation, and the solid black line represents a linear regression fit of the 

data, with the shaded region around the regression line indicating the 95% 
confidence interval calculated using the standard error of the regression. (f) The 
distribution of normalized mean intensity in the mitochondrial channel from 
guide aggregated profiles in the A549 dataset. Every dot overlaid on the boxplots 
represents a sgRNA (n=4 for guides targeting the TOMM20 gene and n=450 for 
nontargeting guides). The boxplots display the data as a distribution where the 
box spans from the first to the third quartile with the median as the center line. 
The whiskers extend to the maximum range of the distribution within 1.5 times 
the interquartile range.
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Extended Data Fig. 9 | Guide representation affects profile strength and 
similarity in pooled CRISPR screens. Mean average precision (mAP) was 
calculated at different representation levels subsampled from Funk et al.10 by 
scoring each guide's ability to retrieve other guides targeting the same gene from 

the pool of all non-targeting guides based on cosine similarity (see Methods for 
calculation). mAP is a proxy for profile strength and similarity. Highlighted points 
represent mAP at specified mean guide-level representation from the PERISCOPE 
datasets for comparison.
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Extended Data Fig. 10 | Examples of single cell images with strong 
morphological profiling phenotypes detected in individual channels. 
Representative single cell images showing each of the acquired channels, a 
five-color merge, and cell mask for non-targeting control (a) and five specific 
perturbations (b-f) from the HeLa DMEM dataset. Representative perturbations 
from gene sets highlighted in Fig. 2c were selected for having a large number of 

significantly perturbed features in a specific channel (red box) and therefore 
showing a strong phenotype by morphological profiling that may or may not 
be visible by eye. Representative cells are shown with light gray shading in Mask 
downsample panel and neighboring cells with the same perturbation are shown 
with dark gray shading.
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