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SPARCS, a platform for genome-scale CRISPR screening
for subcellular spatial phenotypes
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Highlights The SPARCS screening pipeline
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Microscopy images of autophagosome formation in human U20S Overview of binary single cell image classifier and training strategy. Autophagy classifier performance
cells stably expressing mCherry-LC3 and mNeon fused to the lipi- Only the LC3 channel of segmented cells was used in training. metrics on biolgically independent
dation signal of Lck (membrane). 100x, scalebars represent 15um. CNN: convolutional neural network. MLP: multilayer perceptron. test set.
A genome-wide CRISPR screen for autophagosome formation with SPARCS
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Genome-wide CRISPR knockout screening strategy for autophagosome formationin & EE%E%SEE'EEEﬁﬁfgf8%335%95&%%5 D autophagosome
human U20S reporter cells described above. Cells were stimulated with the mTOR = 3| <<&k<En“o<% 233§0g§5005§%5h2
inhibitor Torin-1 for 14 hrs to induce autophagosome formation. Mutant cells with T < = T

Overview of the canonical macroautophagy pathway. Au-
defects in autophagosome formation were identified using the image classifier de- Sequencing results for highest scoring hits. Dots repre-  tophagy regulators identified in our screen are highlighted
scribed above. 399,193 mutants were isolated with laser microdissection. The abun- sent individual sgRNAs, bars represent gene-wise in blue. Colours represent mean sgRNA enrichment per
dance of sgRNAs in these isolated mutants was determined by sequencing. mean of sgRNAs. Bold: known regulators of autophagy. gene.



