Automated identification of stratifying signatures in
cellular subpopulations
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Citrus analysis pipeline

=1 I E BT A R4 R = R 2R3
Cell 2 LL/}%
=

Cellm ey

iv i Marker 1 n . NN
N BEANE il 20 L LA AR )
Healthy Patient 1

Diseased Patient 2

Diseased . | Patientn

3N
’ s w AL A
Regularized Regression Model IEI El ;-?:b
(vi) < (vi) L

Subset A {#

' Subs'et A ébundance' - Marker1 '

Markar?

TOIN 24 i SV

In this example, the abundance of cells in subset A was found to differ between healthy and diseased samples (vi; H,
subset A abundance in healthy patients; D, subset A abundance in diseased patients). Scatter plots show

that cells in subset A have high expression of marker 1 and low expression of marker 2 relative to all measured cells
(shown in gray).




Validation of Citrus by Analysis of BCR/FCR Cross-Linked PBMCs
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Table 1. Summary of markers measured in healthy PEMCs

Marker type Measured marker
Lineage CD45, CD4, CD20, CD33, CD123, CD14, IgM, HLA-DR, CD7, CD3
Functional pNF-xB (pS529), pp38 (pT180/pY182), pSTATS (pY694), pAKT (pT308), pSTAT1 (pY701), pSHP2 (pY580),

pZAPT0/pSYK (pY319/pY352), pSTAT3 (pY705), pSLP76/pBLNK (pY 128/pY72), pBTK/pITK (pY551/pY511),
pPLCy2 (pY759), pERK1/2 (pT202/pY204), pLAT (pY226), pS6 (pS235/pS236)
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(A) Estimated model accuracy and feature FDRs as a function of model regularization threshold FDR <1%.

(B) The first 4 of 117 identified stratifying features between the unstimulated and stimulated samples



|dentification of stratifying cell subsets
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(C) Scatter plots showing lineage marker values from cells in cluster 75561.

(D) S6 phosphorylation levels as a function of dasatinib concentration in cluster 75561
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Evaluation of Citrus vs. Existing Methods
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Clustering sensitivity of hierarchical clustering in FlowCAP-I datasets

(A) Clustering sensitivity measures from hierarchical clustering and other FlowCAP-I
methods in FlowCAP-I datasets. (B) Clustering sensitivity as a function of number of
identified clusters for hierarchical clustering. Minimum cluster size threshold (MCST), The
smaller the threshold value, increase the cluster sensitivity .



Identification of prognostic cell subsets in HIV-infected patients
A Time Dependent ROC Curves B  citrus Model, Testing Data
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Identification of prognostic cell subsets in HIV-infected patients

Table 2. Summary of dusters frequently selected during cross-
validation
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Phenotype plots of clusters that were selected in all 10 cross-validation models. Both naive
CD8+ T-Cells and Ki-67+ cells were identified as having prognostic utility in previous analyses.

Citrus was used to analyze datasets from the Acute Myeloid Leukemia (AML) and HIV Vaccine

Trials Network (HVTN)FlowCAP-II challenges.



Method Sensitivity in Relationship to Analysis Parameters
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Thank you for your attention
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