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Figure S1: FAK inhibition disrupts mouse VSMC spheroid formation. Mouse VSMC (mVSMC)
spheroids were made in the presence of either DMSO (vehicle control) or 10 uM PF573228 (PF) in high
glucose DMEM containing 10% serum. Total cell lysates were immunoblotted (A) for phosphorylated
FAK at Tyr397 (pFAK) and GAPDH. The bar graph displays pFAK levels normalized to DMSO control
(B). (C) Cultures were imaged after 24 hours of incubation using an upright microscope. n=3 (A-B) and
n=12 (C) biological replicates were used. *p<0.05.
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Figure S2: Uncropped western blot images presented in the main (A, human VSMCs) and
supplementary (B, mouse VSMCs) figures. Molecular weight markers are indicated.
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Figure S3: Initial clustering analysis in response to inhibitors of FAK, Rac, Rho, and Cdc42 using
the training set and the robustness evaluation of the clustering using the testing set. (A) Four
morphological features extracted from human VSMC spheroid images are displayed on a UMAP plot
(only samples in the training set). (B) Silhouette plots for the clustering results on the training set. (C)
The consistency matrix of the clustering results using the testing set.
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Figure S4: Initial morphological clustering analysis identifying distinct clusters in response to
inhibitors of FAK, Rac, Rho, and Cdc42 in the entire dataset. (A) Four morphological features
extracted from human VSMC spheroid images are displayed on a UMAP plot. The different colored
markers are used to represent the various drug treatments: FAK (PF573228), Rac (EHT1864), Rho
(Rhosin), and Cdc42 (ML141). (B) The number of nearest samples was evaluated, and the silhouette
values were plotted. A cluster number of four was selected. (C) Silhouette plots for the clustering results.
(D) Four morphological clusters plotted on the UMAP plot were observed based on the “roundness of the
spheroid”. The different colored markers are used to represent the various morphological clusters with
the drug treatments. The most representative images were overlayed on each cluster (2 images per
cluster) in the UMAP plot. Clusters #1 and #3 showed spheroids with circular morphologies, and the
spheroids in Clusters #2 and #4 showed noncircular and dispersed/disrupted morphologies. Only the
samples in the test dataset were shown. (E) Average proportionality plot of the distribution of VSMC
spheroids in each morphological cluster with the drug treatments.



6 T
* 1 A ¥
2 wok ke
5r x 3 wx Kk 3%
* 4 x 2* o)
T =
4 e s S
8 P |2
* * =
L3 % ¥ e 8
*
5 | %% N . o5 2
2 a)* * * EL 3 | U_)
* *ﬁ*
1 G 02
o 50 100 150
00 5 2 6 Sample Index
UMAP1
C
0
()
Qo
«
-
3
2]
=)
®)
2
IS
<
=

1 2 3 4
Cluster Labels

Figure S5: Clustering analysis of noncircular spheroids and the presence of distinct clusters with
disrupted morphologies using the training set and the robustness evaluation of the clustering
using the testing set. (A) Four morphological features extracted from human VSMC spheroid images
are displayed on a UMAP plot (only samples in the training set). (B) Silhouette plots for the clustering
results on the training set. (C) The consistency matrix of the clustering results using the testing set.
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Figure S6: Clustering analysis of noncircular spheroids and the presence of distinct clusters with
disrupted morphologies in the entire dataset. (A) Fifteen morphological features extracted from
human VSMC spheroid images from Clusters #2 and #4 were visualized on UMAP plots. The different
colored markers are used to represent the various drug treatments. (B) The number of nearest samples
was evaluated, and the silhouette values were plotted. A cluster number of 4 was selected. (C)
Silhouette plots for the clustering results. (D) Four morphological clusters were observed in the test set
based on the noncircular spheroids from Clusters #2 and #4 obtained from Fig. 5. The different colored
markers are used to represent the various morphological clusters. (E) Average Proportionality plots of
the distribution of VSMC spheroids in each morphological cluster. *p<0.05, **p<0.01, ***p<0.001, and ns:
not significant.



