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CLUSTERING COMPOUNDS BY PHENOTYPE SIMILARITY

ABSTRACT

Modern drug development increasingly depends on high-content compound screens where automation is the key to rapid Images from the highest concentrations for each compound are used to train an Al to produce estimates of phenotypic

similarity, which are used to cluster compounds. Phenotype clusters may indicate functionally similar compounds, or

discoveries. ViQi, Inc.’s AutoHCS™ is an Al-based system that automatically detects and scores dose-dependent phenotypic _ _ _ _ _
compounds acting on different parts of a given biological pathway.

responses to drugs in high-content screens. This platform has extensive applications within drug discovery including toxicity screens,
therapeutics, and antiviral screens. With only images acquired on an automated plate imager and a plate map specifying compound
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concentrations, experimental replicates, and controls, AutoHCS scores phenotypic responses to each compound concentration ;f’ & O°% E
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For each positive control, we train a binary Al to distinguish that control from the negative control resulting in a simple confusion
matrix of true or false positives and negatives. We also train an Al on all controls resulting in a similarity matrix and dendrogram Positive 1 l i
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Concentration 1 2 | The dose-response Al reveals a dose-dependent phenotypic response to this compound. The binary control Als show that,
Concentration 2 | All-concentration Al 1 at higher concentrations, this response is similar to that of the positive controls, with a stronger similarity to Control #3.
J Finally, the all-control Al dendrograms confirms that this response is most similar to that induced by positive control #3.
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For each compound, an Al is trained on all compound concentrations independently of positive controls. Scoring 5
concentration-dependent effects independently of positive controls allows for the discovery of new phenotypes. ‘ ‘ ‘ ‘
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The dose-response Al does not show a dose-dependent response nor display similarities to any of the positive controls.
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responses to compounds are more similar to.

SCOI’ing eaCh Concentration USing the a"'COntrOl Al While the binary Als show no similarities in phenotype with the positive controls, the dose-response Al for this compound

which is trained only across concentrations (and not controls) shows a dose-dependent response indicating that an

unanticipated phenotype arises in response to this compound.
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Conc1 Conc2 Conc3 ConcN e AutoHCS can rapidly score compounds in an automated and objective manner for any
Each concentration is scored using the all-control Control Al and compound concentrations are then compared with controls target phenotype in any cell line.
for phenotypic similarity. e We are looking for collaborators to test this approach in different types of screens!

Learn More at www.vigiai.com/autohcs



