Introduction to HTS/HCA
informatics
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Rigor and reproducibility analysis

Knowing your data

Tracking confounding variables (Rate of growth)

SKES-PA log2 fold change
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Track robustness of the data (Z’)

Count robust-Z' values across assay plates [SKES-PA]
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Assay plate barcode
@ Count_Z_prime [ Count_RZ_prime

Tracking reproducibility of data (MSR)

MSR curve IC50 values [SKES-PA]
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Assay plate barcode
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Systematic bias analysis

RUN Plate Series
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) General linear model
Naive Bayes model

P(B|A) P(A)
P(A|B) = ————
P(B)
lity terminology, the above equation can be written as
PostEHEH= priorf( likelihood
evidence

Random forest — Explainable modeling
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Elastic/Ridge net regression —
Mutli-task learning
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Feed forward neural network —

General architecture RESNET — Image
classification
> P> i
RNN (LSTM) — NLP

output layer

input layer (class/target)

hidden layers: “deep” if > 1

CNN —Image
classification

here are many uses for machine learning

Autoencoder —
compression

UNET - Pixel
classification
(segmentation) i
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Conventional analysis using machine learned phenotypes

Build image library Model construction/validation Deployment

ROC plot for out-of-bag (OOB) data
Property Importance (Gini)
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Deep neural network driven image analysis

Validating panels of
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Drug activity data

Combining chemical data with functional
screening (example gSAR)

Explore chemical features associated with active molecules

Chemical
fingerprints . amn | gmm
Training e o
(66%)
XV ROC — =
AUC = 0.86
Evaluate model generalizability
;g: ‘ Enrichment of Homodimer_SAR vs. Fraction of Samples
| Testing
. 0 Z 055
Exploratory embedding (33%)
Test ROC AUC = 0.87
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Statistical methods to evaluate drug combinations

Normalize data
0 (in-active) to 1 (full activity)

|

Fit normalized combination surface with SVM model
(provides additional rigor and minimizes FDR from outliers)
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Visualize surface in 3d surface as 2d heatmap embedding
(single agents highlighted in gold)
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- Estimate additive surface using a bliss independence model
(Ppiiss = D1; + D3 - D1; x D)
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Calculate the difference (volume) between surfaces
(Red= antagonistic, Black=additive, Green=Synergistic)




