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Supplementary Figures S1a-b: GI50, TGl and LC50 MeanGraph and concentration/response curves for ST-401: a) MeanGraph representation of the concentrations in the NCI60 cell
lines for ST-401 to cause GI50 (50% growth inhibition), TGl (total growth inhibition) or LC50 (50% cell kill) in the screen. The midline for each graph is the average concentration for all of the
cell lines at that endpoint. Thus, sensitivity cell lines are identified by bars drawn to the right of the average concentration for all of the cell lines at that endpoint. b) The concentration/response
data are also presented. Correlations among the three endpoint patterns were low. The TGI endpoint was used for subsequent work since the TGI endpoint has been found to be a better
indicator for mechanisms which target tubulin, and a lower correlation limit of 0.6 was used for significance.
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Supplementary Figure S1c: NCI60 Mean Graphs — 12 highest correlations between ST-401 and Approved Agents (169 NSC): MeanGraph showing the TGl patterns for ST-401

and the most-highly correlated TGI patterns in the NCI60 set of Approved Agents, ordered by decreasing correlation.
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Supplementary Figure S1d: Tumorigenesis
parameters of cancer cell line in the NCI-60
expressed as a function of ST-401 induced TGI:
Table provides the sensitivity expressed at TGl of the
first 31 cell lines that are most sensitive to ST-401 (from
MDA-MB-435 to SNB-19 cells). Also shown is whether
the cell lines are wild type or p53 mutants, their modal
number of chromosomes (from 43 to 116) and their
doubling proliferation time (from 17h to 80h).

Cancer Type Cell Line | ST-401 TP53 M  Doubling
(TGl)  (WT/Mut) &) (h)
Melanoma MDA-MB-435 | 5.8E-08 WT 56 26
Leukemia HL-60(TB) 7.9E-08 Mut 45 29
Renal A498 1.4E-07 WT 74 67
Colon COLO 205 2.1E-07 Mut 72 24
NSCL NCI-H522 2.2E-07 Mut 51 38
CNS SF-539 3.1E-07 Mut 88 35
Melanoma SK-MEL-28 | 1.5E-06 Mut 100 25
Melanoma SK-MEL-5 1.5E-06 WT 88 35
Prostate DU-145 2.1E-06 Mut 59 32
Colon HT29 2.3E-06 Mut 67 20
Melanoma UACC-62 2.3E-06 WT 73 31
NSCL HOP-92 4.5E-06 Mut 94 80
Leukemia RPMI-8226 | 5.7E-06 Mut 64 34
Renal 786-0 6.7E-06 Mut 83 22
Breast MDA-MB-468 | 8.5E-06 Mut 64 62
Colon KM12 1.0E-05 Mut 43 24
Colon HCT-15 1.1E-05 Mut 44 21
Colon HCT116 1.1E-05 WT 45 17
NSCL NCI-H460 1.1E-05 WT 53 18
Ovarian NCI/ADR-RES| 1.2E-05 WT 65 34
Melanoma LOX IMVI 1.2E-05 WT 64 21
Leukemia SR 1.3E-05 WT 46 29
Breast MCF7 1.4E-05 WT 65 25
CNS SF-295 1.5E-05 Mut 116 30
CNS U251 1.5E-05 Mut 52 24
Renal SN12C 1.7E-05 Mut 64 30
Breast HS 578T 1.8E-05 Mut 57 54
Colon HCC-2998 2.0E-05 Mut 44 32
Breast MDA-MB-231 | 2.3E-05 Mut 54 42
Renal ACHN 2.5E-05 WT 51 28
CNS SNB-19 3.4E-05 WT 61 35




Supplementary Figure S3a: Four h treatment with NOC disrupts the cell cycle of HCT-116: milder response by ST-401. Data were analyzed by ANOVA multi-comparison test
followed by DUNETT’s post test. N = 3 independent experiments. * = P < 0.0332, ** =P < 0.021, ** =P < 0.0002 and **** = P < 0.0001 different from Vehicle.

d
4 h Sub-G1 G1 S G2/M Over-G2
Mean SD o) Mean SD o) Mean SD o) Mean SD o) Mean SD o)
CTR 0.9 0.2 51.2 3.9 21.1 2.1 23.7 1.8 3.1 1.4
10nM ST 1.3 1.0 ns 49.2 4.9 ns 22.2 2.6 ns 23.2 2.7 ns 4.0 1.4 ns
30nM ST 0.9 0.2 ns 47.5 4.6 ns 22.9 2.1 ns 243 29 ns 45 1.1 ns
50nM ST 0.9 04 ns 47.2 3.8 ns 23.0 2.2 ns 245 2.7 ns 4.4 0.8 ns
100nM ST 2.3 0.8 ** 31.2 1.6 o 26.7 2.1 * 35.8 3.9 * 3.9 0.9 ns
300nM ST 1.4 0.3 ns 20.6 1.3 e 29.5 4.4 * 44.8 5.1 * 3.8 1.9 ns
10nM NOC 1.2 0.2 ns 45.7 5.2 ns 22.1 2.1 ns 26.0 4.1 ns 5.0 0.8 ns
30nM NOC 1.9 1.0 * 26.8 2.6 - 27.3 2.4 * 37.5 6.5 ** 6.5 3.1 ns
50nM NOC 1.6 0.9 ns 20.1 2.7 - 29.0 45 ** 41.8 6.8 * 7.5 2.8 **
100nM NOC 0.8 0.2 ns 13.8 3.4 - 31.1 2.9 * 47 .4 1.3 * 6.9 2.4 *

300nM NOC 0.7 0.1 ns 14.5 2.7 - 30.6 2.2 ** 46.6 1.1 ** 7.7 2.7 *




Supplementary Figure S3b-d: NOC treated cells are bigger than ST-401 treated cells after 24h. b) Cell treated with CTR, NOC or ST (100 nM) were analyzed by flow
cytometry using the classical FSC versus SSC signal to discriminate cell size. The percentage of cells in Region B was measured and considered as cells “bigger than
normal” (Region A). ¢) Quantification of Region B. Bars are median with 95% CI. d) Distribution of cell size (FSC-A in arbitrary units). N = 3 independent experiments.
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Supplementary Figure S4a-b: Representative images of HCT116 cells dying in response to ST-401 and NOC treatment, and quantification of death before and after
mitosis during 24h treatment analyzed by live cell time-lapse microscopy. (a) HCT116 cells expressing H2B-mCherry were recorded for 24h following treatment with
either ST-401 (100 nM) or NOC (100 nM). The cell in the top row illustrates ST-401 induced death in interphase. The cell in the bottom row illustrates NOC induced
death in mitosis. The time t = O for cell in mitosis was set when nuclear envelope breaks down. (b) Live cell time-lapse movies were visually analyzed and cell death

before, during and after mitosis manually quantified. Data are expressed as percentage of total cell death from 3 independent experiments (n = 589 cells for ST-401 and
1228 cells for NOC).
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Supplementary Figures S4c-f: Quantification of apoptosis/necrosis levels in HCT116 treated cells measured by flow cytometry. b-d) Quantification of % cells in necrosis and/or
apoptosis from flow cytometry data. e) Representative graphs of apoptosis/necrosis experiments at 100 nM. At 3 and 5 days we can see an increase in the number of cells at high FITC-A
fluorescence, corresponding with high levels of Annexin V of cells going through apoptosis. Cells undergoing necrosis label A- and Pl+, while labeling for A+ and PI- indicates early-apoptosis
and A+/Pl+ indicates late-apoptosis.
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Supplementary Figure S4g: NOC trigger apoptosis: milder response by ST-401. Data were analyzed by ANOVA multi-comparison test followed by DUNETT'’s post test. N = 3

independent experiments. * = P < 0.0332, **

P <0.021, ***

P <0.0002 and **** = P < 0.0001 different from Vehicle (CTR).
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Supplementary Figure S4h-j: NOC treated cells with increased autophagosomes are bigger than ST-401 treated cells after 24h. g-i) Cells treated with CTR, NOC or ST
(100 nM) were analyzed by flow cytometry using the classical FSC versus SSC signal to discriminate cell size, and for fluorescence intensity of MDC (for autophagy). The
cells in the region M1 (cells positive for autophagosomes) appear at higher FSC (size) and SSC (internal complexity/granularity) values in top panels (red spots).
Representative result of one out of three independent experiments.
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Figure S5a-d: Overview of single-cell
RNA-seq sample metrics. a) Boxplots of
the number of unique molecular identifiers
(UMIs) for the cells in our experiment. b)
Violin plots of the percentage of mitochondrial
reads per cell) for the cells in our experiment.
c) Summary of the total cell number per
sample. d) Correlation or replicate expression
values (Pearson’s rho).
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Supplementary Figures S5e-f: Summary of differential gene expression analysis of vehicle, NOC and ST-401 exposed cells. e) Volcano plots of the FDR and normalized
Beoeriicient fOr the result of our differential gene expression analysis for every treatment and timepoint relative to vehicle control using a formula of “expression ~ treatment + replicate”. The
results of all test were combined and subjected to multiple hypothesis testing using the Benjamini-Hochberg procedure. f) UpSetR plot of the overlap of differentially expressed genes across
each of our tests.
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Supplementary figures S5g-h: Gene-enrichment analysis at 24h using Metascape. After scRNAseq analysis, genes with statistical significance differences were divided into 4 groups:

genes upregulated (up) in ST and downregulated (down) in NOC (gi), genes up in ST and up in NOC (gii), genes down in ST and down in NOC (hi) and genes down in ST and up in NOC

(hii). These groups were then analyzed using the platform Metascape for gene enrichment analysis.
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Supplementary figure S5i: Dimensionality reduction using Principal Component Analysis (PCA) analysis of the cluster distribution of CTR, NOC and ST-401 treated HCT116
cells for 8h and 24h. Clusters confirmed more complex cluster distributions between CTR, NOC and ST-401 treated for 24h compared to 8h.
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Supplementary figure S6a-b: Ponceau Red staining of gels shown in Figure 6. a) Representative ponceau Red stain of gel used for Puromycin analysis. b) Representative
ponceau Red stain of gel used for Puromycin analysis.
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Figure S7a-b: NOC (100 nM) and ST-401 (100 nM) treatment for 24h affects spare capacity and proton leak in HCT-116 cells. a-b) Spare capacity and proton leak were

calculated from Figure 7e. Statistics: Data are shown as mean = s.e.m. of 5 independent experiments. Ordinary one-way ANOVA analysis resulted in ***=p<0.001
compared to CTR.
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Figure S8a-b: NOC (100 nM) and ST-401 (100 nM) treatment for 24h affects non-mitochondrial respiration and maximal respiration as measured by Cell Mito Stress Test,
in SF-539 and SNB-19 cells. Analysis from results shown in Figure 8e&g.
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Figure S9a-b: NOC (100 nM) and ST-401 (100 nM) treatment for 24h affects mRNA encoding for immune responses in HCT-116 cells. a-b) scRNAseq data showing the
expression of select mMRNAs involved in cancer immunotherapy, as well as HLA genes. Analysis for data presented in Figure 5f.
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Graphical Abstract
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Diagram depicting that NOC treatment of HCT116 cells leads
to death in mitosis, increases autophagy, necrosis and
apoptosis, reduces protein translation and triggers the
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leads to death in interphase, transient reduction in protein
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