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Figure S1, Related to Figure 1. Proliferation and Viability of Cell Lines with Discrete
Genetic Lesions Over Time and in Response to Drug Treatments.

(A) Measurement of WT and Mcl-17- MEF cell proliferation at days 1-5 post seeding as
assessed by BrdU assay. Data are mean £ S.D. for experiments performed in technical
triplicate and conducted twice with similar results.

(B) Measurement of percent viability of WT and Mcl-17 MEFs by trypan blue staining
detected cell death induced by staurosporine at 4, 8, 12, and 24 hours post-treatment,
whereas vehicle-treated cells maintained 100% viability. Data are mean+S.D. for
experiments performed in technical duplicate and conducted twice using independent
preparations of cells and drug, with similar results.

(C) Pharmacologic blockade of MCL-1 by AMG176 for 72 hours caused a dose-
responsive decrease in cell proliferation of Bax’Bak’ HCT116 cells compared to
untreated cells, as measured by trypan blue staining and cell count. Data are mean +S.D.
for experiments performed in technical duplicate and conducted twice using independent
preparations of cells and drug with similar results.

(D) Treatment of Mcl-17- MEFs with S63845 had no effect on cell proliferation compared
to untreated cells, as measured by trypan blue staining and cell count through day 5 post
seeding. Data are mean £ S.D. for experiments performed in technical duplicate and
conducted twice using independent preparations of cells and drug, with similar results.
(E) Comparative cell proliferation of Bax’"Bak” (DKO) and Mcl-17-Bax’Bak’” (TKO) MEFs
as measured by trypan blue staining and cell count at days 0-3 post seeding. Data are
mean = S.D. for experiments performed in technical triplicate and conducted twice using

independent preparations of cells.
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Figure S2, Related to Figures 1 and 4D. Viability of Cell Lines with Discrete Genetic
Deletions and in Response to Drug Treatments.

(A-N) Percent viability was measured by trypan blue staining and cell count of (A) wild-
type and Mcl-1"- MEFs at days 0-3 post seeding, (B) Mcl-1""Rosa-ERCre™ MEFs,
tamoxifen-treated Mcl-1""Rosa-ERCre™ MEFs, and tamoxifen-treated Mcl-1""Rosa-
ERCre™ MEFs reconstituted with MCL-1 at days 0-3 post seeding, (C) tamoxifen-treated
Mcl-1""Rosa-ERCre™ MEFs and those reconstituted with either MCL-1°MM or MCL-1Matrix
at days 0-3 post seeding, (D) Bax’-Bak’- MEFs treated with S63845 at the indicated doses
for 72 hours, (E) Bax’Bak’ MEFs treated with AMG176 at the indicated doses for 72
hours, (F) Bax’Bak’HCT116 cells treated with AMG176 at the indicated doses for 72
hours, (G) Bax’Bak’- MEFs treated with ABT-199 (Venetoclax) at the indicated doses for
72 hours, (H) Bax’Bak’HCT116 cells treated with S63845 at the indicated doses for 72
hours, (I) Bax’Bak”’ MV4;11 leukemia cells treated with S63845 at the indicated doses
for 96 hours, (J) wild-type MEFs treated with S63845 at the indicated doses for 72 hours,
(K) Mcl-1" MEFs treated with S63845 at the indicated doses for 72 hours, (L) Bax’Bak™”
MEFs at days 0-3 post seeding, (M) Mcl-17"Bax’Bak’ (TKO) MEFs at days 0-3 post
seeding, and (N) Bax’Bak’ MEFs treated with vehicle (0.5% DMSOQO), vincristine,
S63845, or the combination at the indicated doses for 16 hours. Data are mean + S.D. for
experiments performed in technical duplicate and conducted twice using independent

preparations of cells and drug treatments, where indicated, with similar results.
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Figure S3, Related to Figure 2. Ranked Listings of Drugs whose Pharmacologic
Profiles Correlate with Treatment by Inhibitors of Select BCL-2 Family Anti-
Apoptotic Proteins.

(A) Ranked list of drugs that correlate most with ML311 pharmacologic activity across
cancer cell lines in the CTRP v2 dataset (Fig 2D). The targets and/or mechanisms of
action for each drug, and the correlation coefficients, are shown. Drug names colored in
blue are common to those identified for the distinct S63845 analysis in B.

(B) Ranked list of drugs within the Drug Repurposing Hub dataset (Broad Institute) that
correlate most with S63845 pharmacologic activity across the CCLE. The targets and/or
mechanisms of action for each drug, and the correlation coefficients, are shown. Drug
names colored in blue are common to those identified for the distinct ML311 analysis in
A.

(C) Fifty percent of the top 75 drugs that correlate with ML311 or S63845 activity across
the CCLE harbor common mechanisms of action as anti-proliferative/anti-mitotic drugs,
DNA damaging agents, microtubule targeting agents, or aurora kinase inhibitors.

(D-E) Treatment with Navitoclax (ABT-263; BCL-2/BCL-XL inhibitor) (D) or Venetoclax
(ABT-199; selective BCL-2 inhibitor) (E) correlates with the pharmacologic profiles of
apoptosis-inducing drugs or their respective drug combinations, as demonstrated by
analyzing the sensitivity data for 500 drugs across the CCLE (CTRP v2, Broad Institute).
Molecular modulators of the apoptotic pathway are colored red, and anti-proliferative and

anti-mitotic compounds are colored blue.
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Figure S4, Related to Figure 3. Relative Susceptibility of Wild-Type, Mcl-17, and
Bcl-x.”- MEFs to Treatment with Vinorelbine, Vincristine, or Paclitaxel.

(A-C) Deletion of Mcl-17- but not Bcl-x."- sensitizes MEFs to the microtubule targeting
agents (MTAs) vinorelbine (A), vincristine (B), and paclitaxel (C). Data are mean + S.D.
for experiments performed in technical triplicate and conducted twice using independent

preparations of cells and MTAs with similar results.
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Figure S5, Related to Figures 4 and S6. FACS-based Cell Cycle Analyses of Drug-
treated WT MEF, Bax’Bak’” MEF, and Bax”Bak”’ HCT116 Cells.

(A-D) Representative cell cycle scatter plots showing phospho-histone H3 (pHH3) S10
vs. propidium iodide (PI) staining intensities in WT MEFs treated with vehicle (0.1%
DMSO) (A), 10 uM S63845 (B), 10 nM vincristine (C), or the combination of 10 uM S63845
and 10 nM vincristine (D). Cells in mitosis show higher (pHH3) S10 intensity and higher
DNA content, as assessed by PI staining. Plots were generated after gating on singlet
cells only.

(E-H) Representative cell cycle scatter plots showing phospho-histone H3 (pHH3) S10
vs. propidium iodide (PI) staining intensities in Bax’Bak’ MEFs treated with vehicle
(0.1% DMSO) (E), 10 uM S63845 (F), 10 nM vincristine (G), or the combination of 10 uM
S63845 and 10 nM vincristine (H). Cells in mitosis show higher (pHH3) S10 intensity and
higher DNA content, as assessed by PI staining. Plots were generated after gating on
singlet cells only.

(I-N) Representative cell cycle scatter plots showing phospho-histone H3 (pHH3) S10 vs.
propidium iodide (PI) staining intensities in BaxBak”’~ HCT116 cells treated with vehicle
(0.1% DMSO) (1), 10 nM vincristine (J), 10 uM AMG176 (K), the combination of 10 uM
AMG176 and 10 nM vincristine (L), 10 uM ABT-199 (Venetoclax) (M), the combination of
10 uM ABT-199 (Venetoclax) and 10 nM vincristine (N). Cells in mitosis show higher
(pHH3) S10 intensity and higher DNA content, as assessed by PI staining. Plots were

generated after gating on singlet cells only.
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Figure S6, Related to Figure 4. Cell Cycle Effects of AMG176 and Venetoclax
Treatment of Bax’Bak”HCT116 Cells.

(A-B) Combination treatment with AMG176 and vincristine for 16 hours caused mitotic
arrest in Bax’Bak’” HCT116 cells (A), whereas combination treatment with ABT-199
(Venetoclax) and vincristine had no such effect (B). Data are mean £ S.D. for experiments
performed in technical duplicate and conducted twice using independent preparations of

cells and drugs with similar results.
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Figure S7, Related to Figures 5 and 6. Quantitation of S63845-induced DNA Damage
in DKO and TKO Cells, and Rescue of TKO Phenotype upon MCL-1 Reconstitution.
(A-B) Quantitation of yH2AX levels in response to S63845 treatment of Bax’Bak’ MEFs
(A) and Bax’Bak’ HCT116 cells (B), as measured by densitometry of western blots
(Figures 5G and 5H, respectively).

(C) Western analyses of MCL-1, BAX, BAK, and actin in parental, Bax’-Bak’ (DKO) and
Mcl-17-Bax”’-Bak™ (TKO) B-ALL cells.

(D) Quantitation of YH2AX levels in response to S63845 treatment of Bax’Bak™ (DKO)
and Mcl-17-Bax’Bak’” (TKO) B-ALL cells, as measured by densitometry of the western
blot (Figures 5I).

(E) Reconstitution of TKO B-ALL cells with hMCL-1 restored the high engraftment rate of
DKO cells as compared to TKO cells, as monitored for 33 days in mice administered
500,000 leukemic cells by tail vein (n=10 mice per arm; *, p=0.013).

(F) The increased susceptibility of TKO B-ALL cells to DNA damage induced by 24 hour
camptothecin treatment, relative to DKO B-ALL cells, is rescued by reconstitution of TKO

B-ALL cells with MCL-1, as assessed by yH2AX western analysis.
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Figure S8, Related to Figure 5. Detection and Quantitation of DNA Damage Nuclear
Foci in S63845-treated Cells.

(A) Bax’-Bak’- MEFs were treated with vehicle (top row) or the indicated doses of S63845
(middle and bottom row) and subjected to DAPI staining (left column),
immunofluorescence detection of yH2AX (middle column), and overlay of the microscopy
images (right column).

(B-C) Raw integrated density (B) and the size of nuclear foci (C) were quantitated by
ImageJ analysis. RFU, relative fluorescence units. Data are mean *S.E.M. for

experiments performed in technical triplicate.
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Figure S9, Related to Figure 7. AE-MS Workflow, Immunolocalization of
Endogenous and FLAG-tagged MCL-1 in Cells, and Validation of the Interaction
Between MCL-1 and Members of the MCM Complex.

(A) Affinity enrichment mass spectrometry (AE-MS) workflow for capture of FLAG-MCL-
1 bound proteins in lysates from HEK 293T cells at each stage of the cell cycle.

(B-C) Immunofluorescence imaging of endogenous MCL-1 in untransfected 293T cells
(B) and FLAG in FLAG-MCL-1 transfected 293T cells (C) (green). Cells were
counterstained with the nuclear marker DAPI (blue) and the mitochondrial marker
MitoTracker DR (red).

(D) Enrichment of MCM complex members in MCL-1 immunoprecipitates from wild-type
MEF lysates, as detected by AP-MS using anti-MCL-1 (green) and control anti-rabbit IgG
(black) antibodies. The normalized spectral abundance factor (NSAF) values for MCM
complex members 3-7 are shown. Four biological replicates of the AP-MS experiments
were performed.

(E) Co-immunoprecipitation of native MCL-1 and MCM5 from lysates of MCL-1

independent K562 cells using an MCL-1 antibody.
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Figure S10, Related to Figure 7. Replicates of AE-MS Across Each Stage of the Cell
Cycle.

(A) Summary table of Pearson correlations for biological replicates (n=4) of the AE-MS
analyses of anti-FLAG immunoprecipitates from lysates of FLAG-MCL-1 expressing
HEK293T cells.

(B-E) Pairwise scatter plots of normalized spectral abundance factors (NSAFs) for the
identified proteins among biological replicates performed at the G1 (B), S (C), G2 (D),
and M (E) stages of the cell cycle. Dashed box portion of each plot is expanded below.

For all plots, statistical significance of the correlation is p<0.0001.
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Figure S11, Related to Figure 7. Ranked Listing of Protein Complexes that Interact
with MCL-1 at Each Stage of the Cell Cycle.

(A) Identification of exemplary established MCL-1 protein interactors by affinity
enrichment mass spectrometry (AE-MS) across each stage of the cell cycle.

(B) Ranked listing of FLAG-MCL-1 bound protein complexes from lysates of HEK 293T
cells at each stage of the cell cycle, as determined by cross-referencing AE-MS protein

hits with the CORUM database.
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Figure S12, Related to Figure 7. Replicates of AP-MS.

(A) Summary table of Pearson correlations for biological replicates of the AP-MS analyses
of anti-MCL-1 immunoprecipitates from lysates of wild-type MEFs.

(B) Pairwise scatter plots of normalized spectral abundance factors (NSAFs) for the
identified proteins among biological replicates. For all plots, statistical significance of the

correlation is p<0.0001.
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Figure S13, Related to Figure 7. Induction of the MCL-1/MCMS5 Interaction upon
Replicative Stress as Detected by Proximity Ligation Assay.

(A-D) Representative images of MCL-1:MCM5 PLA foci (red) in Bax’Bak” HCT116 cells
subjected to vehicle (0.1% DMSO) (A), 10 uM S63845 (B), 2 uM hydroxyurea (C), or co-
treatment with 10 uM S63845 and 2 uM hydroxyurea (D). Nuclei were stained with DAPI

(blue).
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