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Supplementary Figure 1: Validation of pharmacologic and genetic induced EMT.

A, Immunofluorescence staining of F-Actin (phalloidin, red), E-Cadherin (green) and Vimentin (purple)
in control and TGF-B-treated cells. Scale bars represent 100 um.

B, Relative mRNA expression levels of E-Cadherin and N-Cadherin in the control and TGF-B-treated
cells. Shown is the mean + SD of three independent experiments. Unpaired student's t test: ns = not
significant, * p<0.05, **p<0.01, and ***p<0.001.

C, Unsupervised UMAP clustering of the control and TGF-3-treated cells of lines 8442 and 9591 tested
with the algorithm trained on the control cells of line 53631.

D, Immunofluorescence staining of DAPI (blue), F-Actin (phalloidin, red), E-Cadherin (green) and
Vimentin (purple) in p120+/+ (p120-catenin wildtype) and p120-/- (p120-catenin knockout) cells. Scale

bar indicates 100 um.
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Supplementary Figure 2: Intra-cell line heterogeneity in murine PDAC cells treated with TGF- 3
analyzed using flow cytometry.

A, Phase contrast images of control and TGF-B-treated epithelial PDAC cells. Scale bars represent 200
pm.

B-D, Flow cytometry analysis of the EMT markers N-Cadherin, Vimentin, E-Cadherin and EpCAM in cell
lines 8442 (B), 9591 (C) and 53631 (D) in the control versus TGF- B-treated condition visualized as
UMAP plots. Right UMAP plots demonstrate the overall shift in phenotype upon TGF- 3 treatment of all

four markers together.



I T ] | | |
|
Cell morphology

8442 9591 53631
- == |1l epithelial

~ [ mesenchymal
—_—

— Transcriptomics

W C2b
- = EC1
— . 1
— 0
— -1
— ||
: i — 8028 9091 16992
g > o > a >
3 & 8 83 8 8
0 —
C D E Dunn’s multiple |Summary|Adjusted p value
0.80— comparisons test
8442 vs 9591 ¥ 0.0044
8442 vs 53631 = 0.0075
§ 9.757] 8442 vs 8028 0.0003
s 8442 vs 9091 ns >0.999
& 0.704 8442 vs 16992 ns >0.999
< 9591 vs 53631 ns >0.999
o 9591 vs 8028 <0.0001
9591 vs 9091 * 0.0188
9591 vs 16992 <0.0001
0:50 UMAP1 53631 vs 8028 <0.0001
RF  SVM K-NN NN 53631 vs 9091 # 0.0302
53631 vs 16992 <0.0001
8028 vs 9091 <0.0001
8028 vs 16992 ns 0.0618
9091 vs 16992 ns >0.999

Supplementary Figure 3: Inter- and intra-cell line heterogeneity in murine PDAC cells.

A, Hierarchical clustering of the 2000 most variable genes based on transcriptomic profiles of the six
cell lines averaged over three independent replicates per cell line.

B, Representative DHM phase images in false colors of PDAC cells in suspension. Scale bar indicates
10 uym.

C, Accuracy for separating epithelial and mesenchymal PDAC cells using different classification
methods: random forest (RF), support vector machine (SVM), K-nearest neighbors (K-NN) and neural
network (NN). Shown are the median, upper, and lower quartiles.

D, Unsupervised clustering of DHM phase images derived from cells of the C2b (epithelial) and the C1
(mesenchymal) cluster visualized using the UMAP plot.

E, Dunn's multiple comparisons test compared differences between murine PDAC lines. ns = not

significant, * p<0.05, **p<0.01, ***p<0.001, ****p<0.0001.
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Supplementary Figure 4 Single cell phenotyping of human characterized PDAC cells using DHM.
A, Phase contrast images of human established PDAC cells. Scale bars represent 200 pm.

B, Molecular subtype classifier gene sets applied to transcriptomic profiles of human PDAC cells.

C, Representative DHM phase images in false colors of human established PDAC cells in suspension.
Scale bar indicates 10 pm.

D, Hierarchical clustering of DHM phase images derived from human established PDAC cells based on
the most different Resnet18 and morphological features.

E, Accuracy for separating human epithelial and quasi-mesenchymal PDAC cells using different
classification methods: random forest (RF), support vector machine (SVM), K-nearest neighbors (K-NN)

and neural network (NN). Shown are the median, upper, and lower quartiles.



F, Unsupervised clustering of PatuS and HPAC (epithelial) versus PSN1, DanG and PatuT
(mesenchymal) based on DHM phase images and visualized using the UMAP plot.

G, Unsupervised clustering of individual cell lines based on DHM phase images and visualized using
UMAP plots.

H, Evaluation of intra-cell line heterogeneity using single cell distance to cluster centroid. Kruskal-Wallis
test, ****p<0.0001. Shown are the median, upper, and lower quartiles.

I, Dunn's multiple comparisons test compared differences between human PDAC lines. ns = not

significant, **p<0.01, ***p<0.001, ****p<0.0001.
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Supplementary Figure 5: DHM-based phenotyping of human patient-derived organoids.

A, Representative single cell DHM phase images in false colors of patient-derived PDAC organoids in
suspension. Scale bar indicates 10 uym.

B, Hierarchical clustering of patient-derived PDAC organoids based on most differential morphological
and Resnet18 features derived from single cell phase images.

C, Dunn's multiple comparisons test compared differences between PDO lines. ns = not significant,

*p<0.05, **p<0.01, ****p<0.0001.
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Supplementary Figure 6: Distinguishing different tumor cell populations and cancer-associated
fibroblasts using DHM.

A, Accuracies in samples with mixed cell types obtained using random forest classification when trained
with 100% epithelial (9591), 100% mesenchymal (16992) PDAC cells and murine 100% CAFs.

B, Representative single cell DHM phase images in false colors of matched patient-derived PDAC
organoids (PDO) and cancer-associated fibroblasts (CAF) in suspension. Scale bar indicates 10 pm.
C, Accuracy for separating matched patient-derived organoids and CAFs using different classification
methods: random forest (RF), support vector machine (SVM), K-nearest neighbors (K-NN) and neural
network (NN). Shown are the median, upper, and lower quartiles.

D, Unsupervised clustering of matched ID336 PDO versus ID336 CAF based on DHM phase images

and visualized using the UMAP plot.
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Supplementary Figure 7: Phenotype changes upon FOLFIRINOX treatment in murine PDAC cells.
A, Dose—response curves of murine PDAC cells treated with FOLFIRINOX (FFX) over three days.
Shown is the mean + SD of three independent experiments.

B, Schematic illustration of the experimental workflow.

C, Representative images of epithelial and mesenchymal cells in the untreated, FFX and washout
condition. Scale bar indicates 200um.

D, Accuracy for separating untreated versus FFX treated PDAC cells using different classification
methods: random forest (RF), support vector machine (SVM), K-nearest neighbors (K-NN) and neural
network (NN). Shown are the median, upper, and lower quartiles.

E, Unsupervised clustering of all murine PDAC cells combined in an untreated, FFX treated or FFX

washout condition based on DHM phase images and visualized using the UMAP plot.



F, Single-sample normalized enrichment scores (NES) of the HALLMARK EPITHELIAL
MESENCHYMAL_TRANSITION gene set (ssEMT score) retrieved from RNA sequencing (upper panel)
and proteomic analysis (lower panel). Shown is the median of three independent replicates per cell line.

Unpaired student's t test: ns = not significant, *p<0.05, **p<0.01, ***p<0.001 and ****p<0.0001.
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Supplementary Figure 8: Single cell RNA sequencing of murine PDAC cells upon FOLFIRINOX
treatment.

A, Top ten upregulated genes in cell line 53631 upon FOLFIRINOX treatment visualized in UMAP plots
illustrating gene expression intensity.

B, Top ten upregulated genes in cell line 9091 upon FOLFIRINOX treatment visualized in UMAP plots

illustrating gene expression intensity.



Dataset document including:

Data file 1. Relative mRNA expression levels of E-Cahderin and N-Cadherin in the control and TGF-R treated PDAC

cells.

Data file 2: Accuracy for separating control and TGF-B-treated PDAC cells individually for every cell line using
different classification methods: random forest (RF), support vector machine (SVM), K-nearest neighbors (K-NN)

and neural network (NN).

Data file 3: Accuracy for separating p120+/+ and p120-/- cells using different classification methods: random forest

(RF), support vector machine (SVM), K-nearest neighbors (K-NN) and neural network (NN).

Data file 4: Accuracy for separating epithelial (C2b) and mesenchymal (C1) PDAC cells using different classification

methods: random forest (RF), support vector machine (SVM), K-nearest neighbors (K-NN) and neural network (NN).

Data file 5. Tumor heterogeneity score of murine PDAC cells calculated as the single cell distance to cluster

centroid.

Data file 6: Accuracy for separating human epithelial and quasi-mesenchymal PDAC cells using different
classification methods: random forest (RF), support vector machine (SVM), K-nearest neighbors (K-NN) and neural

network (NN).

Data file 7. Tumor heterogeneity score of human PDAC cells calculated as the single cell distance to cluster

centroid.

Data file 8. Tumor heterogeneity score of human patient-derived organoids calculated as the single cell distance to

cluster centroid.

Data file 9: Accuracy for separating matched patient-derived organoids and CAFs using different classification
methods: random forest (RF), support vector machine (SVM), K-nearest neighbors (K-NN) and neural network (NN).
Data file 10: Accuracy for separating untreated versus FFX treated PDAC cells using different classification

methods: random forest (RF), support vector machine (SVM), K-nearest neighbors (K-NN) and neural network (NN).

"Data file 11. Single-sample normalized enrichment scores (NES) of the HALLMARK_EPITHELIAL _

MESENCHYMAL_TRANSITION gene set (sSSEMT score) retrieved from RNA sequencing



and proteomic analysis "

Data file 12. Tumor heterogeneity score of murine PDAC cells upon FOLFIRINOX treatment (FFX) and a wash out

phase (WO) calculated as the single cell distance to cluster centroid.

Data file 13: Accuracy for separating organoids pre (ID188) and post (ID211) FOLFIRINOX treatment using different
classification methods: random forest (RF), support vector machine (SVM), K-nearest neighbors (K-NN) and neural

network (NN).

Data file 14. Tumor heterogeneity score of human patient-derived organoids ID188 versus ID211 calculated as the

single cell distance to cluster centroid.



