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Fig. S1. Functional assays validate TP53 expression and induction in wildtype HT-
1080 cells. Wildtype HT-1080 cells were challenged for 8 hours with mock (0.1%

DMSO), 1uM selinexor, 10uM nutlin-3a, or each drug combined, fixed and stained for



DNA (DAPI) and p53. Upon drug treatment, nearly all cells show nuclear accumulation

of p53. All images were acquired identically.
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Fig. S2. Functional assays validate loss of TP53 expression and induction in HT-
1080 TP53* cells. HT-1080 TP53* cells were challenged for 8 hours with mock (0.1%

DMSO), 1uM selinexor, 10uM nutlin-3a, or each drug combined, fixed and stained for



DNA (DAPI) and p53. Upon drug treatment, no pS53 staining is observed. All images

were acquired identically.
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Fig. S3. Functional assays validate TP53 expression and induction in wildtype
MCF7 cells. Wildtype MCF7 cells were challenged for 8 hours with mock (0.1%

DMSO), 1uM selinexor, 10uM nutlin-3a, or each drug combined, fixed and stained for



DNA (DAPI) and p53. Upon drug treatment, nearly all cells show nuclear accumulation

of p53. All images were acquired identically.
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Fig. S4. Functional assays validate loss of TP53 expression and induction in
MCF7shp53 cells. MCF7shp53 cells were challenged for 8 hours with mock (0.1%

dmso), 1uM selinexor, 10uM nutlin-3a, or each drug combined, fixed and stained for



DNA (DAPI) and p53. Upon drug treatment, no pS53 staining is observed. All images

were acquired identically.
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Fig. S5. Cell fate distribution in p53-matched cell lines after treatment with nutlin-
3a. (A-C) Cell fates for the total, parental, and daughter cell populations for HT-1080 and
MCF7 p53-matched cell lines. Cell fates were classified into death (black), arrest (grey,
cell remains at end of time-lapse), or division (white). For the total populations (A), cells
show little cell death. HT-1080 parental cells (B) show 90% or more division, regardless
of p53 expression. For MCF7 parental cells, 80% arrest and when p53 is lost, 20% arrest.
HT-1080 daughter cells (C) show approximately 60% arrest, 35% division, and 5% death
that shifts to decreased arrest and increased division and death when p53 is lost. For
MCF7, daughter pS3 wildtype cells show 35% arrest 65% death while shp53 cells show
80% arrest, and 20% division. (D-F) Cell cycle-associated cell fates of parental cells were
tracked. TP53 wildtype HT-1080 show division if treated in G1-, G1/S, or S/G2-phase.

TP53-wildtype MCF7 show 60% or more arrest regardless of cell cycle phase when



treated. Parent MCF7 shp53 show division or arrest when treated in G1- or G1/S-phase
and all division when treated in S/G2-phase. (G-I) Cell cycle-associated cell fates of the
daughter cells were tracked. (G) TP53 wildtype HT-1080 daughter cells resulting from a
parent cell treated in G1-phase show 90% arrest, whereas daughter cells without p53
expression show only 45% arrest and some increased division. (H, I) Wildtype HT-1080
daughter cells resulting from a parent cell treated in G1/S- and S/G2-phase show largely
arrest or division. Daughter cells without p53 expression show decreased arrest compared
to p53 wildtype cells, and increased division and death. (G- I) There are no TP53
wildtype MCF7 daughter cells resulting from a parent cell treated in G1- or G1/S-phase.
Wildtype daughters from parents treated in S/G2-phase die or arrest. (G-I) MCF7 shp53
daughter cells show 70% or more arrest, regardless of when the parent cell was treated,

with the balance being division. = 100 cells tracked for each cell line.
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Fig. S6. Cell fate distribution in p53-matched cell lines after treatment with
selinexor and nutlin-3a. Cell fates for the total, parental, and daughter cell populations
for HT-1080 and MCF7 p53-matched cell lines. Cell fates were classified into death
(black), arrest (grey, cell remains at end of time-lapse), or division (white). (A-C) For the
total populations, wildtype and p53-deficient cell lines show mainly cell death or
division, with some more death in wildtype cell lines. For parent populations, cells
mainly die or divide, with more death in wildtype lines. For daughter populations, most
cells progress to death. (D-F) Cell cycle-associated cell fates of parental cells were
tracked. Wildtype parent HT-1080 show 80% death and 20% arrest when treated in G1-
phase. When treated in G1/S- or S/G2-phase cells mostly progress to cell division. Parent
HT-1080 without p53 expression show 50% division and 40% death when treated in G1-

or G1/S-phase and nearly all division when treated in S/G2-phase. (G-I) Daughter cells



show mainly death regardless of the cell cycle phase the parent was treated in; there are
no daughters resulting from HT-1080 and MCF7 wildtype cells treated in G1-phase and
no MCF7 daughters from parents treated in G1/S-phase. 100 cells tracked for HT-1080,

HT-1080 TP53*, and MCF7 shp53, 80 cells tracked for MCF7.
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Fig. S7. Cell viability assays validate longitudinal tracking and indicate combination
effects for selinexor and nutlin-3a. Cells were treated with mock (0.1% DMSO), 1uM
staurosporine (cell death control), 1uM selinexor, 10uM nutlin-3a, 1uM selinexor plus
10uM nutlin-3a, or 10uM PD-0332991 (G1-phase arrest control) conditions for 24 (white
bars), 48 (grey bars), and 72 (black bars) hours and subjected to an ATP luminescence
assay (see methods). (A, B) Wildtype HT-1080 and HT-1080 TP53* show very strong
effects after staurosporine. Selinexor shows time-dependent effects regardless of p53
expression. Nutlin-3a treatment shows a stronger effect on wildtype HT-1080 than

HT1080 TP53*. The selinexor and nutlin-3a combination shows strong effects regardless

of p53 expression. PD-0332991 blocks cell growth. (C, D) Wildtype MCF7 and MCF7



shp53 show very strong effects after staurosporine. Selinexor shows time-dependent
effects regardless of p53 expression. Nutlin-3a treatment shows a stronger effect on
wildtype MCF7 than MCF7 shp53. The selinexor and nutlin-3a combination shows
strong effects regardless of p53 expression. PD-0332991 blocks cell growth and may

cause some cell death at later time points.



