





bioRxiv preprint doi: https://doi.org/10.1101/2024.03.22.586189; this version posted March 27, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission.

Figure 4. Drug treatment of mouse and human tumor cuboids. Py8119 mouse breast cancer cuboids
were treated in parallel either on a microfluidic device (A-H) or with individual cuboids in a 384-well plate
(1-M). (A) Microfluidic device with 24 wells, 4 traps/well. (B-D) Py8119 mouse breast cancer cuboids loaded
on a device (B, C closeup) with viability by RealTime-Glo luminescence imaging (D). (E-G) Viability after 3
days drug treatment of 3 different devices with staurosporine (STS, 2 uM) or cisplatin (CP, 100 uM). (H)
Graph shows changes in viability by luminescence for individual traps (1-3 cuboids each trap). Ave + sem.
Kruskal Wallace test versus control with Dunns multiple comparisons. ***p<0.001. (I-K) Drug responses
of individual cuboids, manually pipetted to have one per well on a 384-well plate, measured for viability
by RealTime-Glo luminescence (I,J) and for cell death by SYTOX green (SG) nuclear stain (K). Close-ups
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shown below. (L,M) Graphs of viability and cell death, with responses of individual cuboids (circles) and
ave = sem. One way ANOVA, Tukey post-hoc. ***p<0.0005. N=41-50. (N-T) Drug treatment of human
colorectal cancer liver metastasis cuboids, transferred by a robot to a 384-well plate (N), with 1 cuboid
per well and closeups of yellow region showing heterogeneity revealed by green autofluorescence. After
exposure to drugs for 5 days, viability was measured by RTG luminescence and death was measured by
propidium iodide (PI). (O-R) Closeups of blue rectangle in (N). (P) Pre-treatment viability with RealTime-
Glo on day 3. (Q) Post-treatment viability at day 7. (R) Cell death by propidium iodide staining on day 7.
(S) Graph of viability by RTG with post/pre for each cuboid. (T) Graph of cell death by PI. Responses of
individual cuboids (circles) and average + sem. Student T-test (ANOVA pending). 8 wells with two cuboids
per well not included. DMSO (0.2%). FOLFOX (1 pg/mL 5-fluorouracil, 1 pug/mL oxaliplatin). FOLFIRI (1
pg/mL 5-fluorouracil, 2 pg/mL irinotecan), STS (staurosporine 1 uM). Ave + sem. Kruskal-Wallis test with
Dunn’s multiple comparisons versus DMSO. *p<0.05. **p<0.01. ***p<0.0005.
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Figure 5. Responses of mouse and human cuboids to drug panels. Responses of mouse Py8119
cuboids to a panel of kinase inhibitors (1 uM). Viability measured by RealTime-Glo before and after 3
day treatment with drug panels as compared to DMSO control. Duplicates. N=2-6 cuboids/well and 34
kinase inhibitors. Staurosporine (STS) and non-specific kinase inhibitor (CDKi) positive controls.
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Figure 6. Profiling changes in signaling pathways from drug treated PY8119 breast cuboids. Reverse-
phase protein array (RPPA) was used to profile 48 proteins from PY8119 breast cuboid samples after
treatment for 3 days (untreated, 0.1% DMSO, Doxorubicin 10 uM, Cisplatin 10 uM, Cisplatin 100 uM, or
Staurosporine 2 uM). Data from the 23 high-quality signals are shown. (A) Heatmap representation of
relative signal intensities, normalized in a stepwise manner: beta-actin levels, untreated samples, and
DMSO treated samples. (B) Graphical representation of relative protein levels from annotated proteins in
(A), normalized in the same process as in (A) except without log2 transformation. *p < 0.05 unpaired t-
tests compared to DMSO. (C) Pearson Correlation. The correlation matrix depicts the result of a Pearson
correlation analysis performed on the 23 proteins of interest using measurements taken from all samples.
(D) Protein-protein interaction network from positively correlated proteins in (C) (StringDB). (E) Gene
enrichment analysis using the same positively correlated proteins from (C) (Enrichr). Adjusted p-values
corrected for multiple hypothesis testing by the Benjamini-Hochberg method. Full names of top biological
processes: regulation of apoptotic process, transmembrane receptor protein tyrosine kinase signaling
pathway, regulation of telomerase activity, and regulation of telomere maintenance via telomerase.
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Figure 7. Profiling PY8119 breast cuboid proteomes using mass spectrometry and its changes upon
drug treatments. Quantification of TME proteins: A) Ranked plot for median normalized log2 protein
intensities in Dayl samples; highlighted proteins associated with GO terms: chemokine (yellow) and
cytokine activites (blue). B) Box and Dot plot of Day 1 normalized protein log2 intensities for observed
TME markers. Observed changes to the cuboid proteome upon drug treatment. C) Heatmap: Pearson
correlations for protein abundances across drug treatments and replicates. (Day1, Day3: 0.5
untreated-day 3, DMSO: 0.1% DMSO-day 3, Pac: 10 puM paclitaxel-day 3, Cre: 0.5 pM crenolanib-day
3, Reg: uM regorafenib-day 3, Dor: 0.5 uM doramapimod-day3). E) Dot plot: PC1 and PC2 of principal
component analysis for protein abundance measurements across treatments and replicates. D)
Volcano plot: protein abundance log2 fold changes between DMSO and Paclitaxel treatments on day
3 and adjusted p-values. Log2 fold changes and multiple hypothesis testing adjusted p-values were
calculated using MSStats linear model. Highlighted proteins in (grey) with fold change threshold
|Log2FC| > 0.5 and adjusted p-value<0.01; associated with Gene Ontology terms: (blue) innate
immune response, (red) actomyosin structure organization. F) Gene Ontology enrichment analysis of
Biological Process terms for upregulated and downregulated proteins between DMSO and Paclitaxel
treatments.
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