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Figure S1, related to Figure 1. A genome-wide siRNA screen for regulators of mitotic cell fate. (A)
Workflow of the screen. (B) Result of the primary screen, plotting the robust Z scores (Z*) for the two
replicates. Z* scores were calculated using the median absolute deviation for each plate (Chung et al.,
2008). Genes with mean Z* scores greater than 3 were taken forward to the secondary screen. (C) Fate
profiles of RKO cells transfected with selected ON-TARGETplus SMARTpools and exposed to 0.1 uM
taxol. (D) Bar graph showing viability of taxol-treated RKO cells after transfection of individual siRNAs
from the SMARTpools used in the 1° and 2° screens. While siRNAs in many of the siGENOME and ON-
TARGETplus SMARTpools are distinct, in some instances there is duplication, indicated by hashtags (#)
and paragraph symbols (). Myc siRNAs 4, 5, 6 and 8 repress Myc and inhibit death in mitosis (DiM)
(Fig. S2A) so they were pooled and used for further experiments, while #4 was used in isolation for the
RNAi-rescue experiment in Fig. S2B. Values represent mean and SD from two experiments. (E) Box-
and-whisker plots (median, interquartile and 10-90% ranges) showing that in isolation, SN7A4/ #4 and
ZNF791 #1 accelerate mitotic exit. In contrast, the active KCNK I siRNA more closely resembles the Myc
phenotype.

Table S1, related to Figure 1. Primary screen; MTS values at 48 hr. Used to generate Fig. S1B.
(Provided as an Excel file).

Table S2, related to Figure 1. Secondary and tertiary screens; MTS values at 48 hr and mitotic index
(granularity) values at 24 hr. Used to generate Fig. 1C. (Provided as an Excel file).
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Figure S2, related to Figure 2. Myc is a regulator of mitotic cell fate. (A) Deconvolution of siRNA
pools targeting Myc. Immunoblots of RKO cells transfected with four active Myc siRNAs, either as a
pool (P) or individually (nos 4, 5, 6 and 8), and six negative controls siRNAs. Corresponding fate profiles
of transfected RKO cells treated with 100nM taxol. (B) Analysis of Myc mutants. Immunoblots show
induction of GFP-tagged Myc, an RNAi-resistant mutant and Omomyc in RKO cells treated with 1 pg/ml
tetracycline. The asterisk marks a Myc-GFP cleavage product. Fate profiles as in (A). (C) Schematic
showing how DMSO and JQ1 inhibit transcription of MYC and immunoblots confirming that DMSO and
JQ1 inhibit Myc in RKO cells. (D) Immunoblots and fate profiles showing that a Myc-GFP ¢cDNA is
resistant to DMSO and JQ1 and restores the balance back towards death in mitosis.
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Figure S3, related to Figure 3. Analysis of Bcl2-family members. (A) Time lapse analysis of RKO
cells expressing a GFP-tagged histone H2B, measuring the time from nuclear envelope breakdown
(NEBD) to metaphase, from metaphase to anaphase and from NEBD to anaphase. Cells were either
untreated (U), mock transfected (M), or transfected with siRNAs, either a non-targeting control (Ctrl) or
the pool targeting Myc. Box-and-whisker plots show the median, interquartile ranges and full range. (B)
Immunoblots showing RNAi-mediated inhibition of Myc, XIAP and pro-survival Bcl2 family proteins in
RKO cells. Note that Myc RNALI results in up-regulation of Bcl-xL and down-regulation of Mcll, but has
no obvious effect on XIAP. Asterisk marks a non-specific background band. (C) Characterisation of a
stable tet-inducible RKO cell line overexpressing Bel-xL; immunoblot shows induction of Bel-xL with a
range of tetracycline concentrations. Asterisk marks the endogenous protein. Apoptosis assay shows that
even low level induction of Bel-xL is sufficient to block apoptosis induced by taxol. Note that 25ng/ml
tetracycline increases Bcl-xL levels only two fold yet this is sufficient to block apoptosis. (D)
Characterisation of a stable tet-inducible RKO cell line overexpressing XIAP; immunoblot shows
induction of XIAP with 1 pg/ml tetracycline. Asterisk marks a non-specific background band. Fate
profile shows that tet-induced overexpression of XIAP does not inhibit DiM in 0.1 uM taxol. (E)
Immunoblot showing reduced Mcl1 levels in Myc RNAI cells. Consistent with Mcll being degraded in
mitosis, Mcll is less abundant in taxol-treated cells. However, Mcll1 levels do not fall further in taxol-
treated Myc RNAI cells, possibly due to inhibition of mitotic-specific degradation. (F) Fate profiles
following RNAi-mediated inhibition of pro-survival Bcl2 family proteins showing that co-repression of
Bcl-xL and Mcll leads to rapid DiM in 0.1 uM taxol. (G) Immunoblots of RKO cells showing RNAi-
mediated inhibition of the BH3-only proteins Bim, Bid and Noxa, and fate profiles showing that while
Myc RNAIi reduces DiM in 0.1 uM taxol to 36% (compared to 69% in the corresponding control shown
in Fig. 3D), repressing the BH3-only proteins, either in isolation (not shown) or in pairs as shown here,
has little effect, with DiM remaining at ~70%. (H) Characterisation of an RKO tet-inducible cell line
overexpressing Bim; immunoblot shows induction of Bim with 50 ng/ml tetracycline. The growth curves
show that in the absence of taxol, overexpressing Bim to this level alone does not induce apoptosis. (I)
Box-and-whisker plots (median, interquartile and 10-90 percentile range) showing the time spent arrested
in mitosis following overexpression of Bim, either in control cells or following Myc RNAI, and following
inhibition of Bim, Bid and Noxa. Note that overexpression of Bim accelerates death in mitosis while
inhibition of the three BH3-only proteins delays death.



Table S3, related to Figure 3. Nanostring gene expression profiling data. Used to generate Fig. 3A.

*Values are the mean of 4 biological replicates

Common Gene Log2 fold Reads Common Gene Log2 fold Reads
name Name change* name Name change*
AIF AIFM1 -0.259 429 Apcl ANAPCI1 -0.645 569
Apafl APAF1 0.211 263 Apcl0 ANAPCI10 -0.253 193
ATM ATM 0.144 59 Cenp-S APITD1 -0.602 285
BAD BAD -0.039 69 Aurora A AURKA -0.552 1217
BAK Bakl 0.125 669 Aurora B AURKB -0.513 1315
BAX BAX -0.042 756 Survivin BIRCS -0.720 927
Bcl2 BCL2 -0.255 34 Bubl BUBI -0.435 1096
Bcel-XL BCL2L1 0.477 772 BubR1 BUBIB -0.581 799
BimEL BCL2L11 -0.668 26 Knll CASC5 -0.204 498
BID BID -0.912 187 Cyclin Bl CCNBI1 -0.606 2911
clAP BIRC3 -0.187 60 Cdc20 CDC20 -0.416 1731
B-TrCP BTRC -0.180 194 Cdc25 CDC25A -0.923 632
Caspase 3 | CASP3 0.318 359 Sororin CDCAS5S -0.540 895
Caspase 7 | CASP7 -0.242 261 Cdhl CDKl1 -0.514 2734
Caspase 8 | CASP8 -0.167 301 Cenp-E CENPE -0.332 542
Casp8a CASP8AP2 -0.276 191 Cenp-F CENPF -0.246 1208
Caspase 9 | CASP9 0.202 76 Cenp-T CENPT 0.539 16
o | ¢FLIP CFLAR 0.059 124 Separase ESPL1 -0.231 337
ERNeq CSNK2B -0.289 | 2061 Haspin GSG2 -0.441 396
g ICAD DFFA -0.753 429 o | Augmin HAUSI -0.447 533
2 | SMAC DIABLO -0.242 193 3 Egs KIF11 -0.519 695
% E2F1 E2F1 -0.843 316 E Mad2 MAD2L1 -0.762 1663
% Fadd FADD 0.176 30 'é p31 comet | MAD2LIBP -0.291 643
Fbw7 FBW7 -0.408 119 ; Greatwall MASTL -0.098 238
HRK HRK -0.543 17 Mis12 MIS12 -0.560 307
Omi HTRA2 -0.257 80 Cap D2 NCAPD2 -0.414 1198
MULE HUWEI -0.278 767 Cap G NCAPG -0.383 763
p38 MAPK14 0.016 550 Cap H NCAPH -0.630 632
JNK1 MAPKS -0.282 516 Ndc80 NDC80 -0.331 332
JNK2 MAPK9 -0.143 546 Ndel NDEI -0.395 173
Max MAX -0.608 681 Plk1 PLK1 -0.579 1647
Mcll MCL1 -0.312 8220 Securin PTTGI1 -0.153 112
c-Myc MYC -1.085 3168 Sgol SGOL1 -0.167 336
Pinl PIN1 -0.046 245 Skal SKAI -0.331 335
NOXA PMAIP1 -1.080 270 Smcl SMCI1A -0.519 278
PKA PRKACA 0.149 794 Smc2 SMC2 -0.477 473
p53 TP53 -0.379 205 Spindly SPDL1 -0.303 134
Tradd TRADD 0.315 17 SA2 STAG2 -0.194 730
Usp9X USP9X -0.011 934 Megator TPR -0.108 435
XIAP XIAP 0.128 327 Tpx2 TPX2 -0.460 1236
MIZ1 ZBTB17 0.223 40 Mpsl TTK -0.517 338
UbcH10 UBE2C -0.429 3531
Wapl WAPAL -0.381 779
Zw10 ZW10 -0.199 266
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Figure S4, related to Figure 4. Myc promotes post-mitotic death. (A) Immunoblots showing RNAi-
mediated inhibition of Myc in the panel of cell lines used in Fig. 4A. Each pair of lanes shows the non-
targeting control on the left and the Myc siRNA on the right. (B) Colony formation assay of RKO cells 6
days following exposure to the Mps1 inhibitor AZ3146 for 96 hr. Values represent mean = SEM from
three independent experiments. (C) Caspase 3/7 assays showing apoptosis induction in RKO cells. Left
panel shows a taxol titration. 10 nM was selected for the experiment in Fig. 4D. Middle panel shows that
tet-induction of Bcl-xL blocks apoptosis in the presence of 10 nM taxol but that this is reverted by
titrating in the Bel-xL inhibitor WEHI-539. 100 nM was selected for the experiment in Fig. 4D. Right
panel shows that in the absence of antimitotic agents, while 10 uM WEHI-539 induces apoptosis, 100 nM
is relatively benign.
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Figure S5, related to Figure 5. Overexpression of Myc sensitizes cancer cells to antimitotic agents.
(A) Volcano plot showing the gene ICs effect and significance (inverted) of MYC-drug associations.
Each circle represents a single drug effect and the size is proportional to the number of Myc
overexpressing cell lines screened (range 26-50). Primary data is derived from www.cancerrxgene.org
(Garnett et al., 2012; Yang et al., 2013). Taxol, vinorelbine, vinblastine and epothilone B are microtubule
inhibitors; BX-795, ZM447439, and VX-680 are Aurora kinase inhibitors; GW843682X and BI-2536 are
Plk1 inhibitors; S-Trityl-L-cysteine is an Eg5/KSP inhibitor. (B) Box-and-whisker plots (median,
interquartile and full range) showing the relative expression levels of SAC, cell cycle and Myc-regulated
apoptosis clusters in tumours that either do not respond (N) or show complete/near-complete responses
(C) to capecitabine and docetaxel chemotherapy. (C) Heat maps showing gene expression profiles of 12
Her2-positive tumours treated with capecitabine and docetaxel plus Trastuzumab (responders), indicating
no obvious correlation with Myc. As in Fig. 5C, each column represents a patient sample and the colour
code indicates the relative expression level of the genes indicated, with the sample with the highest value
dark red and the lowest value dark blue. Also shown are the housekeeping controls genes to accompany
the data in Fig. 5C. Primary data for (B) and (C) are derived from (Gliick et al., 2012).
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Figure S6, related to Figure 7. Global gene expression profiling. (A) Gene expression fold
changes following Myc RNA1, normalized to either mock transfected (y-axis) or cells transfected
with a non-targeting control siRNA (x-axis). Each value is the average derived from five biological
replicates for mock and four each for the non-targeting control and Myc siRNA. Because of the
excellent correlation, all subsequent analysis was performed with values normalized to the non-
targeting control siRNA. (B) Volcano plot showing the gene expression changes induced by
transfection of SNTA1 siRNA #4. (C) Gene ontology analysis of the up and downregulated genes
following transfection of siRNAs targeting Myc, Kenk1 and Sntal. Gene Ontology analysis was
performed with DAVID Bioinformatics Resources 6.7 (Huang da et al., 2009) then visualized with
Revigo (Supek et al., 2011). The Sntal siRNA deregulated 575 genes, with SNTA1 itself the most
repressed gene. Cell cycle and mitosis-related gene ontology terms feature heavily, consistent with
this siRNA accelerating mitotic exit. Interestingly, FoxM1, which drives G2/M gene expression was
reduced 1.75-fold (not shown), indicating that this siRNA may disrupt mitotic controls by
deregulating FoxM1 (Laoukili et al., 2005). (D) Venn diagram showing the number of common
upregulated genes. (E) Fold changes for the genes analyzed in Fig. 3A showing good correlation
between the Nanostring and RNAseq-based measurements.

Table S7, related to Figure 7. RNA-Seq-derived gene expression analysis. Used to generate Fig.
7A and S6B. (Provided as an Excel file).
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Figure S7, related to Figure 8. Inhibition of ICAD/CAD and telomere deprotection enhances
slippage. (A) Characterisation of ICAD RNAIi and overexpression. Immunoblots show that
inhibition of either Myc or ICAD reduces CAD levels. Fate profiles show that RNAi-mediated
inhibition of ICAD in Myc RNAI cells does not further suppress DiM. Tet-induced overexpression
of ICAD elevates levels of CAD but this has no obvious effect on DNA damage or DiM. Asterisks
mark non-specific bands. (B) Immunoblot shows that taxol exposure induces YH2AX, indicating
DNA damage, and that this is suppressed by Myc RNA.. (C) Fate profiles of RKO cells in the
absence of taxol following RNAi-mediated co-repression of Bcl-xL and Mcll1. In contrast to fate
profiles of taxol-treated cells, here, zero hr represents when imaging started as opposed to when the
cell first entered mitosis. 69% of Bcl-xL/Mcl1-deficient cells undergo DiM, indicating that in the
absence of pro-survival function, mitosis is a significant stress, inducing apoptosis without the
addition of taxol. Co-repression of Myc reduces DiM in Bel-xL/Mcl1-deficient cells to 10%,
consistent with Myc counterbalancing pro-survival function. Exposing Bcl-xL/Mcl1-deficient cells
to 2 uM ZM447439, a selective Aurora B inhibitor (Ditchfield et al., 2003), also reduces DiM in the
absence taxol, to 34%. Note that Aurora B promotes telomere deprotection upon mitotic entry,
activating a DNA damage signal (Hayashi et al., 2012). (D) Characterisation of a tet-inducible RKO
cell line overexpressing the shelterin component TRF2, tagged with an N-terminal Myc epitope.
Immunoblot shows induction of TRF2 with 1 pg/ml tetracycline and growth curves shows that, in
the absence of taxol, this does not inhibit proliferation.

17



Supplemental Experimental Procedures

Cell lines

Colon carcinoma lines (RKO, DLD-1, HCT116, HT29), lung carcinoma lines (Calu6 and H1703)
breast (MDA-MB-231) and ovarian cancer lines (SKOV3, PA1, SW626, Caov3) were obtained
from the American Type Culture Collection. HeLa cells were as described (Taylor and McKeon,
1997), HCT116 p53” were provided by Bert Vogelstein (Bunz et al., 1998). Cells were cultured in
DMEM plus 10% fetal calf serum (LifeTechnologies), 2 mM glutamine, 100 U/ml penicillin, and
100 U/ml streptomycin (Lonza). For PA1, SW626 and SKOV3, DMEM was replaced by Minimum
Essential Media, Leibovitz's L-15 (Sigma-Aldrich) and McCoys (modified) SA medium (Life
Technologies) respectively. All lines were grown at 37°C in a humidified 5% CO, incubator. For
the tertiary screen, we use an RKO line expressing a GFP-tagged histone H2B (Gascoigne and
Taylor, 2008) so that mitotic index could be approximated by measuring the granularity of the
chromatin.

siRNA sequences
The sequences of siRNAs used in this study are listed below. All siRNAs were from Dharmacon
unless stated otherwise.

Target siRNA sequence Notes

GGGAGAACAGGGUACGAUA
GAAGUACAUCCAUUAUAAG
GGAGGAUUGUGGCCUUCUU
UCGCCGAGAUGUCCAGCCA
GGACAGCAUAUCAGAGCUU
GAAAUGACCAGACACUGAC
CCUACAAGCUUUCCCAGAA
UUAGUGAUGUGGAAGAGAA
GGGAUGGACUGAACGGACA
CUAGAGACAUGGAGAAGGA
GCACCUACGUGAGGAGCUU
GUAACUAACUGCAUACACU
UGACCGAGAAGGUAGACAA
CAACCACUAUCUCAGUGCA

Bcl-2

Bcl-xL

Bid

Bim Life Technologies
Positive control siRNA in library screen.

BubR1 AACGGGCAUUUGAAUAUGAAA (Ditchfield et al., 2003)

GAUGAACGCAAGAGGCAUA
CGACAGCAGUCCCAUUUAC
GGACAUGACAGCAACCUUU
GACCUGAAGGCCCUCAAUA

#4 CGAUGUUGUUUCUGUGGAA These four siRNAs were pooled for

#5 AACGUUAGCUUCACCAACA routine use while #4 was used in

#6 GGAACUAUGACCUCGACUA isolation for the RNAi-rescue experiment
#8 CUACCAGGCUGCGCGCAAA (Fig. S2B).

siGLO RISC-free siRNA Additional negative control siRNA (Fig.
(D-001600-01-05) S2A).

GAPDH (GA) UGGUUUACAUGUUCCAAUA Negative control siRNA in library screen.

GGGAAGCCCUUUGGAAAUC
GAUCGUAGAAACACAGAAU

UCAAGGCGCUAGGCGACGA
AGGCGGAACUUGUAGGAAC
GGCGAGAUCCGGACUCUAA
GACAUUCUGGCCAUUGAUA
ACGCAGAGCUUGCAUUCUC
GAAAGAAGAUCUGUCCAGC

Egr1

Myc

G1

Hrk

ICAD
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KCNK1 #6

Mcl1

Non-targeting
(NT)

Noxa

Scramble (SC)

CGGUGGAGCUGCCCUAUGA

CGAAGGAAGUAUCGAAUUU
GAUUAUCUCUCGGUACCUU
GAAGGUGGCAUCAGGAAUG
GGUUUGGCAUAUCUAAUAA
UGGUUUACAUGUCGACUAA
UGGUUUACAUGUUGUGUGA
UGGUUUACAUGUUUUCUGA
UGGUUUACAUGUUUUCCUA
AAACUGAACUUCCGGCAGA
GAACCUGACUGCAUCAAAA
AAUCUGAUAUCCAAACUCU
GCAAGAACGCUCAACCGAG

AAAACCAUCAUACCAGAGACA

Active siRNA (Fig. S1)

Routine negative control siRNA pool.

Additional negative control siRNA (Fig.
S2A).

SNTA1 #4 CAGAUUGGCUGGCUAACUG Active siRNA (Fig. S1D)
Additional negative control siRNA (Fig.
Tao1 (T1) GUAAUAUGGUCCUUUCUAA S2A). (Westhorpe et al., 2010)
GUAGAUAGAUGGCAAUAUG
XIAP GAACUGGGCAGGUUGUAGA
GAAAGAGAUUAGUACUGAA
GGACUCUACUACACAGGUA
ZNF791 #1 GGGAAGACCCGAAUGUUGA Active siRNA (Fig. S1D)
cDNAs

Open reading frames were generated either by using SuperScript One-Step RT-PCR with mRNA
prepared from HeLa or RKO cells, or PCR amplified using Pfu Turbo with a plasmid as the
template, then cloned into a pcDNAS/FRT/TO-based vector modified to include an N-terminal Myc
or GFP epitope tag (Girdler et al., 2006). Myc and Omomyc were engineered with a C-terminal
GFP tag, XIAP, Bcel-xL, ICAD and TRF2 were tagged with a Myc epitope at the N-terminus, and

Bim was untagged. All ORFs were verified by sequencing.

Name Accession PCR primers (5’ - 3’) Source
TCTCAGAGCAACCGGGAGCTG

s NM_138578.1 1 CATTTCCGACTGAAGAGTGAG RISFOR

. ATGGCAAAGCAACCTTCTG Thermo Scientific

Bim NM_138621.4 TCAATGCATTCTCCACACC Clone ID 5213713
ATGCCCCTCAACGTTAGCTTC

Myc NM_002467.4  GCACAAGAGTTCCGTAG RISFOR
GAGGTGACCGGGGACGCCGGG

ICAD NM_004401.2 o1 ATGTGGGATCCTGTCTGGC RT-PCR
GCGGGAGGAGGCGGGAGTAGC Addgene 16066

U2 ] (D0 TCAGTTCATGCCAAGTC (Karlseder et al., 2002)
ACTTTTAACAGTTTTGAAGG

XIAP NM_001167.3 1T AAGACATAAAAATTTTTTGCTTG RT-PCR
ATGGAGGAGAATGTCAAG
CGCACAAGAGTTCCGTAG
GTTGCGGAAACAAAACGAACAGTTGA

S TCAACTGTTCGTTTTGTTTCCGCAAC R

CAAGCAGAGACGCAAAAGCTCATTTCTGA
-AATCGACTTGTTG
CAACAAGTCGATTTCAGAAATGAGCTTTT-
GCGTCTC
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Antibodies

Primary antibodies for immunoblotting are listed below.

Antigen Antibody name Source/ Citation

Bcl-xL Rabbit anti-Bcl-xL Cell Signaling Technology
Bcl2 Mouse anti-Bcl2 BD Biosciences

Bid Rabbit anti-Bid (Human specific) Cell Signaling

Bim Rabbit anti-Bim BD Biosciences

Bub3 Sheep anti-Bub3 Holland and Taylor, unpublished
BubR1 Sheep anti-BubR1 (SBR1.1) (Taylor et al., 2001)
Caspase 3 Mouse anti-caspase 3 Cell Signaling

Egr1 Rabbit anti-Egr1 (588) Santa Cruz

yH2AX Rabbit anti-yH2Ax Novus Biologicals
pH3-Ser10 Rabbit anti-Histone H3 pSerine10 Millipore

Myc Rabbit anti-c-Myc (Y69) AbCam

CAD Rabbit anti-DFFB Sigma

:I;I:saer;t:;sbhbeitep/ Conjugated secondaries Invitrogen

ICAD Rabbit anti-ICAD AbCam

Mci1 Rabbit anti-Mcl1 (S-19) Santa Cruz Biotechnology
Myc epitope tag 4A6 Millipore

Noxa Mouse anti-Noxa (114C307) Merck Millipore

Tao1 Sheep anti-Tao1 (Westhorpe et al., 2010)
XIAP Rabbit anti-XIAP Cell Signaling Technology

Small molecule inhibitors

Small molecule inhibitors were dissolved in DMSO and stored at -20°C, except tetracycline which
was dissolved in water.

Name 1° Target Concentration Source/ Citation

AZ138 Eg5/KSP 1 uM AstraZeneca (Gascoigne and Taylor, 2008)
AZ3146 Mps1 2 uM AstraZeneca (Hewitt et al., 2010)

BI2536 Plk1 100 nM Boehringer Ingelheim (Steegmaier et al., 2007)
GSK923295 Cenp-E 100 nM (Wood et al., 2010), (Bennett et al., in preparation)
JQ1 Brd4 0.5 uM Stefan Knapp (Filippakopoulos et al., 2010)
MLN8054 Aurora A 1uM Millennium Pharmaceuticals (Manfredi et al., 2007)
Nocodazole Microtubules 30 ng/ml Sigma

Taxol Microtubules 100 nM Sigma

Tetracycline Tet repressor See legends Sigma

WEHI-539 Bel-xL 100 nM Apexbio (Lessene et al., 2013)
ZM447439 Aurora B 2 uM Tocris (Ditchfield et al., 2003)
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