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Fig. 81 Ep-myc increases the abundance of embryonic DNA damage and apoptosis on Atr-Seckel
mice. (a) Immunohistochemistry (IHC) of yH2ax on the developing bone of 13.5 dpc embryos of the
indicated genotypes. Scale bar indicates 50 um. (b) Quantification from (a). (¢) Quantification of
activated caspase-3 IHC positive cells in embryos of the indicated phenotypes. (n=4, *: P<0.05)
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Fig. S2 Increased levels of c-Myc on Ep-myc* mice and embryos. (a) c-Myc IHC on sagital sections
of 13.5 dpc littermate embryos of the indicated genotypes. (b) Close-up of an embryonic section of
the analysis described in (a). Black scale bar indicates 100 um. (¢) gqRT-PCR mediated analysis of
c-Myc mRNA levels in the indicated tissues of 2 month old Ep-myc and Ep-myc* mice. Levels of
GADPH were used to normalize for total mRNA levels.
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Fig. S3 MycER activation induces Rpa foci in S/G2 cells. (a) The images illustrate the staining
pattern of Rpa (red) that can be obtained by immunofluorescence in MEF that have been untreated,
treated with the replicative stress-inducing agent hydroxyurea (HU, 2mM-3hr) or infected with
MycER and treated with 4-OHT for 24 hrs. The staining was done following a pre-extraction
protocol that removes the nucleoplasmic fraction of proteins. Tpx2 was used as an extraction-
resistant marker of S/G2 cells. Scale bar (white) indicates 5 pm. (b) Quantification of the
percentage of Tpx-2 positive cells showing Rpa foci. (**: P<0.01).



counts

P.l.

- 40HT

N.T.

40.1

+ 40HT

Murga et al Figure S4

+ Atr i (ETP-46464) + UCN-01

37.5

27.8 305
15.5 14
- 40HT + 40HT - 40HT + 40HT
% cells with subG1 DNA content
- 40HT +40HT

+ UCN-01

SSC-H

21%

% living cells

Fig. S4 Atr and Chk1 inhibitors sensitize cells for Myc-induced apoptosis. (a) Cell cycle profiles of
MycER infected MEF in the presence or absence of 4-OHT and/or an Atr inhibitor! (ETP-46464, 5
uM) or Chk1 inhibitor (UCN-01, 300 nM) for 48 hrs. Sub-G1 (red) and S/G2 (black) percentages are
indicated. (b) The panels show the number of living cells that remain in the cell cultures analyzed in
(a), and it is used to illustrate that the actual toxicity of this strategy is higher than that indicated by
the subG1 analysis (which is done by previously gating on “live” cells on the flow cytometer).
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Fig. S5 Myc-induced apoptosis in p53-deficient MEF. (a) Images illustrating the staining pattern of
the yH2ax (red) signal on wt and p53~- MycER-infected MEF, treated or untreated with 4-OHT for
24 hrs. Scale bar indicates 10 um. (b) Percentage of cells showing a pan-nuclear distribution of
yH2ax in wt and p53 -~ MycER-infected MEF, treated or untreated with 4-OHT for 24 hrs, and in the
presence or absence of UCN-01 (300 nM). (c) Cell cycle profiles of MycER infected MEF of the
different genotypes in the presence or absence of 4-OHT for 48 hrs. Sub-G1 (red) and S/G2 (blue)
percentages are indicated. The data show a representative experiment that was repeated 3 times
with independent MEF pairs.



Q

yH2ax nuclear intesity (a.u.)

Murga et al Figure S6

100, —~ 1000
=]
S
Fo
g 100
c
50 =
S
< 10
=]
c
o)
Ne)
0 v v v . = 1 ' . v v
. + - + OHT - + - + OHT
wt R26-MERT2 wt R26-MERT2
501 —
<
7y
8 254
©
O
Q
()]
0d
- 4+ = 4 = 4 = 4 OHT
UCN-01 UCN-01
wt R26-MERT2

Fig. S6 Myc-induced RS in R26MER™ MEF. R26MERT™ MEF derive from a strain in which the
MycERT2 construct was knocked-in at the ROSA26 locus?. (a) Activation of Myc in these MEF with
4-OHT for 24 hrs led to an increase in replicative stress (as measured with the nuclear yH2ax
signal). (b) Similarly, 4-OHT promoted higher rates of DNA replication on R26MER™ MEF (as
measured with EdU. EdU was given for the last h after a 24 h exposure to 4-OHT). (¢) The % of
dead cells (quantified as in Figs. $S4,5) is shown for wt and R26MERT™ MEF after a 48 h treatment
with 4-OHT and/or UCN-01 (300 nM). Panels (a) and (b) were obtained through High Throughput
Microscopy analyses of yYH2AX and EdU signals, respectively (as explained in3). The presence of
replicative stress in R26MERT MEF is consistent with the fact that these MEF present a p53-
response when exposed to 4-OHT (Evan, G.l.; personal communication).
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Fig. S7 Effect of a single injection of Chk1 inhibitors in Myc-induced lymphomas. Quantification of
the percentages of cells presenting a pan-nuclear staining of yH2ax or activated caspase-3 (C3A)
on the spleens of mice with or without Myc-induced lymphomas, after a 16 hr treatment with UCN-
01 or SB-218078 (5 mg per kg) (n=5; *: P<0.05; **: P<0.01; ***: P<0.001).
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Fig. S8 Synthetic lethality between Myc and Chk1 in human cells. (a) Percentages of subG1 cells
of several human cell lines in response to UCN-01 (300nM, 24 h). The drug is particularly toxic for
Burkitt-lymphoma lines which are associated with Myc translocations and amplifications. (n=3; *:
P<0.05; ***: P<0.001). (b) c-Myc levels in the different cell lines analyzed. Note that the sensitivity
of Chk1 inhibitors is particularly notorious in the Burkitt lines presenting the highest levels of Myc.
(c) Representative pictures of SCID mice carrying subcutaneous xenografts of NaMALWA human
Burkitt lymphoma cells, after being treated for 9 days with UCN-01 (5 mg per kg). For the
generation of the xenografts, 5 million cells were subcutaneously injected in cold PBS. Tumors
became visible after 2-3 weeks. (d) Tumor volumes of the xenografts mentioned in (c) after a 9 day
treatment with UCN-01 (P=0.0159). (e) Representative pictures of the yH2ax IHC from NaMALWA
xenografts, 16 h after a treatment with UCN-01 (vs untreated). (f) Cell cycle profiles of MycER
infected BJ-hTERT cells, which had been simultaneously infected with Chk1-targeting shRNA
expressing lentiviruses (or control lentiviruses), in the presence or absence of 4-OHT and for 48 h.
Sub-G1 (red) percentages are indicated. The data show a representative experiment that was
repeated 3 times with independent infections. Note that BJ cells are less sensitive to MycER-
induced apoptosis than MEF or B lymphocytes, which probably reflects the lower replication rates
present in these cells. (g) Western blot illustrating the depletion of Chk1 upon lentiviral infection
with the shRNA expressing virus.
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Fig. S9 Differential effects of Chk1 inhibition on Ras, cyclin E1 and Myc oncogenes. Quantification
of the percentages of cells (MEF) presenting a pan-nuclear yH2ax staining or subG1 DNA content
in the presence or absence of UCN-01. The conditions for the different oncogenes were: (1) Cyclin
E1 (cycE1): Cells were infected with a cycE1 expressing retrovirus (pBabe-puro-cycE1) or control
vector (pBabe-puro), selected in puromycin for 3 days and then treated or untreated with UCN-01
for 48 h. (2) Myc: MycER infected cells were selected in puromycin for three days and then treated
or untreated with UCN-01 for 48 h in the presence or absence of 4-OHT. (3) Ras: MEF carrying an
oncogenic allele of K-Ras®'2V that is conditionally induced upon Cre-mediated recombination?, and
a CreER™ allele which induces Cre-mediated cleavage in the presence of 4-OHT, were treated with
4-OHT for 7 days to promote the expression of the oncogenic allele in every cell (which was verified
with a p-Geo marker; data not shown). UCN-01 was then added for 48 h. The graph illustrates the
data from one representative experiment that was conducted in parallel for all oncogenes. We have
recently reported the same synthetic lethal effect of Atr inhibitors on cycE1 overexpressing cells,
which occurs independently of p531.
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Fig. S10 Reduced Atr levels abrogate pancreatic ductal adenocarcinomas induced by Myc. Top
panels illustrate the overall architecture of the pancreas, which is conserved in Atr-Seckel mice.
The left bottom panel shows one example of the pancreatic ductal adenocarcinomas (PDA) that are
found on Ela-myc mice at 16 weeks of age (the tumoral area is separated by black dashed lines).
PDA are normally found as distinct lobules, made up of disorganized and crowded regions of acinar
cells that are devoid of islets of langerhans. Whereas the presence of Ela-myc led to a disorganized
and dysplastic pancreas both on Atr+ and AtrS® mice, no PDAs were ever found on Atr-Seckel
mice. Scale bar (black), indicates 100 um.
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Fig. S11 Targeting Atr or Chk1 for cancer treatment. (a) Western blot from MycER infected MEF in
the presence or absence of 4-OHT for 48 h that illustrates, as previously shown for Myc-induced
lymphomas®, the concomitant presence of an activated Atm- and Atr-dependent response. (b) The
figure provides a refined view of the oncogene-induced DNA damage model® that illustrates the
coexistence of p53 dependent and independent apoptotic pathways that are induced by
oncogenes. Oncogenes would generate small amounts of replicative stress, which, per se, might
not be significantly apoptotic. However, persistent replicative stress would ultimately lead to the
generation of DSB, which would activate the canonical ATM-p53-apoptotic DDR. Hence, a
replicative stress/p53-independent and a DSB/p53-dependent and apoptotic pathway would coexist
in certain tumors. In these cases, a treatment with Atr or Chk1 inhibitors would exacerbate the
amounts of replicative stress induced by oncogenes, unleashing a potent p53-independent
apoptotic response. In summary, targeting Atr or Chk1 would be synthetic lethal for tumors with

high levels of replicative stress, providing a rationale for the use of these drugs in cancer
chemotherapy.

Tumor treated with RSR inhibitors
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