Reviewers' comments:
Reviewer #1 (Remarks to the Author):

The manuscript by Dong et al. depicts the identification of a non-cell autonomous mechanism that
promotes activation of JAK/STAT signaling via wild-type p53 and actuvated RAS. The authors first
identified ptip as a gene whose absence blocked tissue overgrowth induced by oncogenic RAS in the
developing Drosophila eye epithelium. Loss of ptip induced DNA damage in RAS-mutant cells which
resulted in p53 stabilization and activation of STAT signaling via upregulation of cytokines that
promote JAK/STAT activation. Genetic experiments show that p53 transcriptional activation is the
crucial step in this process and that other sources of p53 activation, such as ionizing radiation, cause
the same effect. Hence, they propose that this mechanism could contribute to increased resistance to
radiotherapy induced by RAS oncogenes.

Overall, the manuscript describes an interesting scenario that underlies a novel non-cell autonomous
mechanism that may be involved in promoting radioresistance in tumor cells carrying wild-type p53.
Indeed, the results even may provide novel options to treat radioresistant tumors, i.e. via inhibition of
STAT signaling. Whereas the data describing this mechanism in flies is mostly convincing, its
description in human cancer requires somewhat more solid data.

Furthermore, the manuscript lacks several controls as well as additional insights until it can be
published:

1. In Figure 2b, the authors use gH2AX immunostaining to detect DNA damage. However, it is actually
not clear whether absence of ptip really induces DNA damage or some other condition detected by
YH2AV immunostaining. Does lack of ptip indeed provoke DNA damage? Moreover, does this also
occur in the absence of RAS? If so, does it induce p53 under this condition?

2. In mice, Ptip was shown to act as a tumor suppressor (Wu et al., PNAS 155:E3978-86; 2018).
However, it appeared that this activity is connected with the epigenetic regulator UTX. Therefore, it
cannot be ruled out that in RAS-mutant cells in Drosophila, ptip also acts as a tumor suppressor and
actually cooperates with RAS to induce yH2AV and p53 staining. In other words, is it possible that in
RASV12, ptip KO cells some kind of senescence response is observed? If not, how can this be ruled
out? Also in relation to point 1, is this response really related to DNA breaks or could it be some kind
of replicative stress?

3. In Figure 4, a series of controls are lacking: In Figs. 4a and 4b, the levels of total STAT3 are
missing. In addition, it would be relevant to show what are the levels of p53 and RAS in the cells used
to obtain conditioned media. Fig. 4F lacks GAPDH and Fig. 4i total STAT3. In Fig. 4k, it would be better
to demonstrate the absolute numbers of both left and right tumors, to appreciate whether the drug
also inhibited the non-irradiated tumors. Moreover, the activation status of STAT3 in each of these
tumors before and after treatment with Ruxolitinib should be demonstrated.

4. In a mouse model of pancreatic cancer, it was shown that absence of p53 rather than p53
stabilization promotes STAT3 activation in combination with RAS via accumulation of ROS (Wérmann
et al., Gastroenterology 151:180-93; 2016). What is the alternative mechanism of non-cell
autonomous STAT3 activation upon p53 stabilization in human cells in Figure 4? Which cytokines may
be involved?

5. According to the data presented in this manuscript, p53 only promotes STAT3 activation in the
context of oncogenic RAS. What is the precise contribution of RAS signaling? How does it modify the



p53 transcriptional program? Is this effect determined by some threshold of p53 activation? Could
other factors be involved?

6. In Figure 5C it appears that IR by itself is sufficient to induce the unpaired cytokines, and that RAS
activation stimulated his effect even further. Is the same observed upon p53 OE (Fig. 3d) or ptip
absence (Fig. 3e) alone?

7.1 would propose to change the title to: “"Cooperation between oncogenic RAS and wild-type p53
stimulates JAK/STAT non-cell autonomously to promote tumor radioresistance.”, because it could be
relevant to mention that wild-type p53 rather than mutant p53 plays a role and “RAS tumor
radioresistance” is not a well-defined term. However, this is only a suggestion and may not be
followed if the authors don't agree.

Reviewer #2 (Remarks to the Author):

Chabu, Xu and colleagues use a Drosophila epithelial model (the eye imaginal disc) to carry out an
enhancer/suppressor genetic screening of RasV12-driven tumorigenesis and present evidence that
mutations in ptip1l, which are poorly recovered under normal circumstances, promote non-
autonomous tissue growth when combined with RasV12-overexpression. Authors present evidence
that these clones have high levels of Dp53 and ectopic expression of Upd cytokines and demonstrate
that the Dp53-Upd axis has a major role in RasV12/pitp-driven non-autonomous overgrowth. In this
context, it would be necessary to see whether Dp53 is transcriptionally activated (or just the protein
stabilized) and whether bona fide transcriptional reporters of Dp53 are being induced. Also, epistatic
relationship to show that Upd expression relies on the activity of Dp53 in RasV12/pitp mutant clones
should be shown. Similarly, a role of Upds in RasV12/pitp-driven overgrowth should be experimentally
validated. Authors validate their observations in cancer cell lines and xenograft experiments and, in
the last part of the ms, authors present evidence that ionizing radiation (known to cause DNA
damage) cooperates with RasV12 to promote tissue growth. Nicely, authors demonstrate that Dp53
protein and Upd expression levels are also increased in IR-treated RasV12 tissues and that Dp53 and
Upds are required for the growth of RasV12 expressing cells upon IR treatment. The ms is well
written, figures are self-explanatory, and experimental data require some epistatic analysis to
demonstrate their claim not only in the RasV12/ptipt condition but also in the RasV12/IR experimental
setting. In this regard, experiments concerning the regulation of Upds by Dp53 downstream of Ras/IR
and bona fide reporters of Dp53 should be added. Unfortunately, the major message of the ms - as
stated in the title, abstract, results and discussion on the role of Dp53 and STAT depletion in radio-
sensitizing RAS tumors - is not substantiated by the data. Authors present evidence that Dp53 and
STAT are required for the growth of IR-treated RAS clones (most probably as a consequence of the
well-known mitogenic activity of Upds). Authors should present data on cell death to demonstrate that
depletion of Dp53 and STAT sensitizes RAS-clones to IR-induced cell death.

Reviewer #3 (Remarks to the Author):

The authors of the manuscript posit a connection between genotoxic stress and oncogenic RAS
activation leading to cell proliferation in the tumor microenvironment via a p53 mediated JAK/STAT
activation pathway. Interestingly, they argue that these results can explain the paradoxical tumor
radioresistance in Ras tumours with wt p53, and that a possible avenue of therapy rescue may be co-
treatment with JAK/STAT inhibitors. The authors identify this mechanism in an animal model using
Drosophila genetic screening, where a uniquely genotoxic mutation ptip-/- acts to destabilize the



genome, but also promote overgrowth of surrounding wildtype tissue via p53. The approach is
interesting, as using animal models in this way may reveal complex cell-cell interactions dependant on
a complete tissue microenvironment otherwise lacking in normal cell cultures. The authors further
confirm this finding by specific gene regulation studies using qPCR, as well as human breast and lung
cancer monolayer cell cultures and in vivo mouse xenograft models together with ionizing radiation for
genotoxicity. Importantly, the effect persisted in all model systems across species, indicating a
fundamental and evolutionary preserved mechanism of action. Most significantly, existing drugs
targeting STAT signaling could inhibit the nonautonomous growth-inducing effect of p53 and ionizing
radiation in cell cultures (Ganetespib) and mice (Ruxolitinib). The authors lastly closely examine the
cellular signaling pathways and elucidate the uniqueness of the described interaction, in comparison to
e.g. Salvador/Sav etc.

All in all, the presented work is a thorough and convincing body of evidence of the connection between
oncogenic Ras mutations and cell proliferation in combination with genotoxic treatments such as
ionizing radiation, mediated by p53 and JAK/STAT induction.

* The paper is technically sound

* The claims are convincing

* The claims are on the whole supported by the experimental data presented

* The statistical analysis of the data is sound

* The claims are appropriately discussed in the context of previous literature

Minor concerns:

As the authors know, the investigated p53 levels are finely regulated by members of the MDM- family,
like MDM2 and MDMX. What are the levels of these proteins and does their expression affect radio-
sensitivity and apoptotic signalling? At what point do proteins of the negative feedback loop peak and
what role do they play in p53 regulation in the model presented?



Response to reviewers’ comments
Manuscript#: COMMSBIO-20-0984-T

Title: Cooperation between oncogenic Ras and p53 stimulates JAK/STAT non-cell autonomously
to promote Ras tumor radioresistance"

Reviewer #1 (Remarks to the Author): The manuscript by Dong et al. depicts the identification
of a non-cell autonomous mechanism that promotes activation of JAK/STAT signaling via wild-
type p53 and activated RAS. The authors first identified ptip as a gene whose absence blocked
tissue overgrowth induced by oncogenic RAS in the developing Drosophila eye epithelium.
Loss of ptip induced DNA damage in RAS-mutant cells which resulted in p53 stabilization and
activation of STAT signaling via upregulation of cytokines that promote JAK/STAT activation.
Genetic experiments show that p53 transcriptional activation is the crucial step in this process
and that other sources of p53 activation, such as ionizing radiation, cause the same effect.
Hence, they propose that this mechanism could contribute to increased resistance to
radiotherapy induced by RAS oncogenes.

Overall, the manuscript describes an interesting scenario that underlies a novel non-cell
autonomous mechanism that may be involved in promoting radioresistance in tumor cells
carrying wild-type p53. Indeed, the results even may provide novel options to treat
radioresistant tumors, i.e. via inhibition of STAT signaling. Whereas the data describing this
mechanism in flies is mostly convincing, its description in human cancer requires somewhat
more solid data. Furthermore, the manuscript lacks several controls as well as additional
insights until it can be published:

1. In Figure 2b, the authors use gH2AX immunostaining to detect DNA damage. However, it is
actually not clear whether absence of ptip really induces DNA damage or some other condition
detected by yH2AV immunostaining. Does lack of ptip indeed provoke DNA damage? Moreover,
does this also occur in the absence of RAS? If so, does it induce p53 under this condition?
Phosphorylation of a Histone 2A variant (yH2Av) is a reliable and widely used indicator of DNA
damage. Following the reviewer’s request, we performed immunostaining experiments using
anti phospho- yH2Av antibodies on ptip mosaic tissues and detected elevated levels of
phospho-yH2Av the mutant clones compared to surrounding tissues. This is consistent with Ptip
known role in maintaining genomic integrity in mammalian cells.

As requested by the reviewer, we examined the effect of ptip mutation on p53 induction and
found that ptip mutant tissues transcriptionally upregulate p53 in gPCR experiments, congruent
with DNA damage in these cells and PTIP known role in genome stability maintenance in
mammalian cells*>. These findings and the corresponding figures have been added to the
manuscript (Page 6, lines 123-127).

2. In mice, Ptip was shown to act as a tumor suppressor (Wu et al., PNAS 155:E3978-86;
2018). However, it appeared that this activity is connected with the epigenetic regulator UTX.
Therefore, it cannot be ruled out that in RAS-mutant cells in Drosophila, ptip also acts as a
tumor suppressor and actually cooperates with RAS to induce yH2AV and p53 staining. In
other words, is it possible that in RASV12, ptip KO cells some kind of senescence response is



observed? If not, how can this be ruled out? Also in relation to point 1, is this response
really related to DNA breaks or could it be some kind of replicative stress?

Knocking down Ptip specifically in oncogenic Ras (Ras™?)-expressing cells suppresses Ras™*-
mediated tumor overgrowth in Drosophila (Figla-d, GFP-labelled clones), indicating that Ptip
does not act as a cell-autonomous tumor suppressor in Drosophila. However, ptip acts as a non-
cell autonomous tumor suppressor in the context of Ras™ clones. Knocking down ptip in Ras™
cells triggers the overgrowth of the surrounding cells (Figure 1e,f, k, |, p-s). In contrast to UTX,
which Ji and colleagues showed acts as a cell autonomous tumor suppressor in a mouse lung
cancer model*, the precise function of Ptip remains unknown. Our data suggests that the
increased Ras™ tumor burden caused by Ptip depletion is likely a result of the ptip knockdown
condition driving the growth of the surrounding Ras™ cells. Indeed, juxtaposition of Ras™ cells
with other Ras™ cells with Ptip knocked down leads to a significant overgrowth of the Ras™
tissues (Supplementary Figure 1a-d).

We performed senescence associated-3-galactosidase staining experiments to address the
possibility that the ptip mutation triggers senescence and it doesn’t appear to be case. Consistent
with oncogene-induced senescence and previous reports®®, we detected significant signals in
Ras™ clones. The ptip mutation did not elevate the 3-gal signals in Ras™ clones (See figure right
below).

We believe that yH2Av positivity primarily reflects DNA damage rather than some other
conditions or replicative stress. In the MARCM clones eyFlp introduces the ptip mutation very
early in eye development, severely limiting the ability of Ras™® cells to over proliferate
(Figure 1a-d in the manuscript) and induce any significant replicative stress.



3. In Figure 4, a series of controls are lacking: In Figs. 4a and 4b, the levels of total STAT3 are
missing. In addition, it would be relevant to show what are the levels of p53 and RAS in the cells
used to obtain conditioned media. Fig. 4F lacks GAPDH and Fig. 4i total STAT3. In Fig. 4k, it would
be better to demonstrate the absolute numbers of both left and right tumors, to appreciate
whether the drug also inhibited the non-irradiated tumors. Moreover, the activation status of
STAT3 in each of these tumors before and after treatment with Ruxolitinib should be
demonstrated.

We agree with the reviewer that it would be useful to include the additional mentioned
controls, some of which were performed in the initial submission but not included (ie. GAPDH,
Figure 4i). As requested by the reviewer, we now include Western blot images showing total
STAT levels (Figure .4c, e, n). In addition, we show the level of p53 proteins in conditioning cells
(Figure 4a). To confirm Ras activation we used phospho-ERK antibodies to detect ERK activation
downstream of Ras. ERK activity was elevated in MCF cells transfected with oncogenic Ras
compared to untransfected controls (Figure. 4b). The remaining cell lines have been previously
authenticated and are widely recognized as harboring endogenous oncogenic Ras mutations’.
Moreover, we now include the GAPDH loading control for what was Figure 4f, now Figure
4j. Furthermore, we present the absolute tumor sizes from the mouse xenograph
experiments (Figure 4p) as requested by the reviewer. Finally, we present anti-STAT3
western blots from lysates derived from xenographs tissues demonstrating the effect of
Ruxolitinib treatments on STAT levels in the xenographs (Figure 4r).

4. In a mouse model of pancreatic cancer, it was shown that absence of p53 rather than p53
stabilization promotes STAT3 activation in combination with RAS via accumulation of ROS
(Wormann et al., Gastroenterology 151:180-93; 2016). What is the alternative mechanism of
non-cell autonomous STAT3 activation upon p53 stabilization in human cells in Figure 4? Which
cytokines may be involved?

The reviewer is correct. It is becoming clear that p53 biology is far more complex than
previously appreciated. Stabilizing and gain of function p53 mutations phenocopy p53 loss® ™.
Also, STAT is activated by diverse upstream cellular events, including ROS mediated by loss of
p53 function. Here we show that elevated levels of wild-type p53 cooperate with oncogenic Ras
to induce nonautonomous STAT activity. Rather than acting through ROS, we propose that p53
binds to and directly stimulates STAT ligands (IL6). Consistent with this, we identified p53

binding sites upstream of upd (IL6-like) genes in Drosophila (Supplementary Figure 5).

5. According to the data presented in this manuscript, p53 only promotes STAT3 activation

in the context of oncogenic RAS. What is the precise contribution of RAS signaling? How does

it modify the p53 transcriptional program? Is this effect determined by some threshold of

p53 activation? Could other factors be involved?

The cooperation between p53 and oncogenic Ras signaling in non-autonomous STAT
activation likely relies on the ability of Ras signaling to override p53-induced cell death and
to elevate Upd secretion above a critical threshold.

Ectopic expression of p53 potently triggers apoptosis in otherwise wild-type cells, causing the
rapid clearance of these cells. However, oncogenic Ras may suppress or delay p53-mediated cell



death, thereby maintaining JAK/STAT cytokine-producing cells in the tumor milieu. Consistent
with this, Ras reduced the proportion of IR-incuded cell death (see figure right below)

Further, Ras known ability to dramatically stimulate cellular secretion™" likely elevates the

secretion of Upd ligands to the surrounding tissues, leading to robust STAT activities in these cells.
In addition to these quantitative effects, Ras signaling may influence the association of p53 with
distinct transcription coactivators to favor the expression of specific p53 target genes ™ In the
context of this study, these target genes may include TGFo. cytokines, in addition to Upd®™.

6. In Figure 5C it appears that IR by itself is sufficient to induce the unpaired cytokines, and
that RAS activation stimulated his effect even further. Is the same observed upon p53 OE
(Fig. 3d) or ptip absence (Fig. 3e) alone?

The reviewer is correct. Increasing Wild-type p53 protein levels either via irradiation or ptip
absence alone or direct p53 overexpression are sufficient to stimulate Upd cytokines and Ras
elevates this effect. The data showing upd stimulation following p53 overexpression alone were
presented in Supplementary Figure 5 and discussed in the initial submission (now on page 14,
lines 321-327). We apologize if this was not clear. The upd stimulation in ptip” mutant tissues
data have been added to Supplementary Figure 5e and to the main text (Page 14, line 315-318).

7. I would propose to change the title to: “Cooperation between oncogenic RAS and wild-type
p53 stimulates JAK/STAT non-cell autonomously to promote tumor radioresistance.”, because it
could be relevant to mention that wild-type p53 rather than mutant p53 plays a role and “RAS
tumor radioresistance” is not a well-defined term. However, this is only a suggestion and may
not be followed if the authors don’t agree.

We agree with the reviewer and have changed the title to read: “Cooperation between
oncogenic RAS and wild-type p53 stimulates STAT non-cell autonomously to promote tumor
radioresistance”



Reviewer #2 (Remarks to the Author): Chabu, Xu and colleagues use a Drosophila epithelial
model (the eye imaginal disc) to carry out an enhancer/suppressor genetic screening of RasV12-
driven tumorigenesis and present evidence that mutations in ptip1, which are poorly recovered
under normal circumstances, promote non-autonomous tissue growth when combined with
RasV12-overexpression. Authors present evidence that these clones have high levels of Dp53
and ectopic expression of Upd cytokines and demonstrate that the Dp53-Upd axis has a major
role in RasV12/pitp-driven non-autonomous overgrowth.

In this context, it would be necessary to see whether Dp53 is transcriptionally activated (or
just the protein stabilized) and whether bona fide transcriptional reporters of Dp53 are
being induced.

We performed quantitative PCR and immunostaining experiments to address the reviewer’s
guestion. The ptip”” mutation transcriptionally induces dp53 and dacapo/p21 (a bona fide p53
target gene) in otherwise wild-type and Ras™ tissues. We thank the reviewer for suggesting
these experiments as the resulting data have strengthened the manuscript. These data have
been included in Figure 2d-g’, j, k and are discussed in the main text (page 6, lines 116-118, 123-
127).

Also, epistatic relationship to show that Upd expression relies on the activity of Dp53 in
RasV12/pitp mutant clones should be shown.

We thank the reviewer for suggesting these experiments. We performed upd rtPCR experiments
on Ras™ or Ras™ ptip” double defective mutant tissues in the presence or absence of dp53
function. The ptip'/' mutation stimulated the expression of upd cytokines but this effect was lost
upon p53 knockdown (p53-RNAi) or expression of the transcriptionally inactive p53 mutant
version (p53"°"). These data have been added to Figure 3f and in the main text (page 8, lines
173-176)

Similarly, a role of Upds in RasV12/pitp-driven overgrowth should be experimentally validated.
In the original submission we showed that depletion of Upd and Upd2 in Ras™ ptip”” clones
suppressed the nonautonomous growth phenotype (Page 8, lines 179-183-this version- and
Supplementary Fig.2 e, f, k, and I). We apologize if that wasn't clear.

Authors validate their observations in cancer cell lines and xenograft experiments and, in the
last part of the ms, authors present evidence that ionizing radiation (known to cause DNA
damage) cooperates with RasV12 to promote tissue growth. Nicely, authors demonstrate that
Dp53 protein and Upd expression levels are also increased in IR-treated RasV12 tissues and that
Dp53 and Upds are required for the growth of RasV12 expressing cells upon IR treatment. The
ms is well written, figures are self-explanatory, and experimental data require some epistatic
analysis to demonstrate their claim not only in the RasV12/ptipt condition but also in the
RasV12/IR experimental setting. In this regard, experiments concerning the regulation of Upds
by Dp53 downstream of Ras/IR and bona fide reporters of Dp53 should be added.

In addition to showing that the ptip'/' mutation transcriptionally induces p53 and correspondingly
elevate p21 in Ras™ clones (Figure 2d-g’, j, and k) we found that ptip”" stimulates the expression of
Upd cytokines in a p53-dependent manner (Figure 3f). Following the reviewer’s suggestion,



we examined the effect of irradiation on p53 and dacapo/p21 expression in Ras™ tissues and
found that it increases p53 and dacapo levels (Figure 5a-d’). Finally, we had shown that Ras™
tissues activates upd cytokines (especially upd2 and upd3) in response to irradiation (Figure 5e).
We now show that blocking p53 either via RNAi-knockdown or by expressing a dominant-
negative version (p53*°*") in irradiated Ras™ clones inhibits the upregulation of Upd ligands
(Figure 5f). These findings have been added to the main text (page 11, lines 250-253)

Unfortunately, the major message of the ms - as stated in the title, abstract, results and
discussion on the role of Dp53 and STAT depletion in radio-sensitizing RAS tumors - is not
substantiated by the data. Authors present evidence that Dp53 and STAT are required for
the growth of IR-treated RAS clones (most probably as a consequence of the well-known
mitogenic activity of Upds). Authors should present data on cell death to demonstrate that
depletion of Dp53 and STAT sensitizes RAS-clones to IR-induced cell death.

There seem to be a misunderstanding. As stated in the original submission, we define radio-
resistance as_incomplete sensitivity to radiotherapy or cancers’ capacity to rapidly reform
following radiation therapy (initial submission: page 9, lines 219-220 and page 10, lines 221-
223). This was also highlighted in the original abstract (page 2, lines 32-33) and in the discussion
(page 14, lines 336-339). The Ras/p53-STAT signaling axis drives tumor recurrence following
radiotherapy mainly by accelerating Ras tumor growth. Consistent with this, we detected a
considerable STAT-dependent increase of cell proliferation when Ras cells were cultured in
media conditioned with P53-overexpressing or irradiated cells (Supplementary Figure 3 and 4).
STAT inhibition had only limited to no effect on cell death in human cells (Supplementary Figure
3, 4), In flies, blocking STAT by expressing a validated dominant-negative version of the STAT
receptor Domeless (Dome™") increased cell death by only ~2%, compared to wild-type cells
which show well over a five-fold increase in cell death in response to irradiation (see figure
immediately below). We apologize for not making this distinction clearer. To avoid any potential
confusion from readers, we now clearly define radioresistence much earlier in the introduction
(page 3, lines 46-47).




Reviewer #3 (Remarks to the Author): The authors of the manuscript posit a connection
between genotoxic stress and oncogenic RAS activation leading to cell proliferation in the
tumor microenvironment via a p53 mediated JAK/STAT activation pathway. Interestingly, they
argue that these results can explain the paradoxical tumor radioresistance in Ras tumours with
wt p53, and that a possible avenue of therapy rescue may be co-treatment with JAK/STAT
inhibitors. The authors identify this mechanism in an animal model using Drosophila genetic
screening, where a uniquely genotoxic mutation ptip-/- acts to destabilize the genome, but
also promote overgrowth of surrounding wildtype tissue via p53. The approach is interesting,
as using animal models in this way may reveal complex cell-cell interactions dependant on a
complete tissue microenvironment otherwise lacking in normal cell cultures. The authors
further confirm this finding by specific gene regulation studies using gPCR, as well as human
breast and lung cancer monolayer

cell cultures and in vivo mouse xenograft models together with ionizing radiation for
genotoxicity. Importantly, the effect persisted in all model systems across species, indicating a
fundamental and evolutionary preserved mechanism of action. Most significantly, existing
drugs targeting STAT signaling could inhibit the nonautonomous growth-inducing effect of p53
and ionizing radiation in cell cultures (Ganetespib) and mice (Ruxolitinib). The authors lastly
closely examine the cellular signaling pathways and elucidate the uniqueness of the described
interaction, in comparison to e.g. Salvador/Sav etc.

All'in all, the presented work is a thorough and convincing body of evidence of the connection
between oncogenic Ras mutations and cell proliferation in combination with genotoxic
treatments such as ionizing radiation, mediated by p53 and JAK/STAT induction.

* The paper is technically sound

* The claims are convincing

* The claims are on the whole supported by the experimental data presented

* The statistical analysis of the data is sound

* The claims are appropriately discussed in the context of previous literature

Minor concerns:

As the authors know, the investigated p53 levels are finely regulated by members of the MDM-
family, like MDM2 and MDMX. What are the levels of these proteins and does their expression
affect radio-sensitivity and apoptotic signalling? At what point do proteins of the negative
feedback loop peak and what role do they play in p53 regulation in the model presented? Ras
signaling transcriptionally induces MDM2*"%, thus we would expect that MDM2 levels will be
elevated in Ras' " cells compared to wild-type controls. Irradiation will likely further elevate
MDM2 levels while reducing MDMX. Under DNA damage ATM phosphorylates and targets
MDMX for degradation via MDM2%. In DNA damage settings ATM acts via CHK1/2 to activate
p53 and to protect it from MDM2-mediated degradation, leading to increased p53 levels **
Inhibiting ATM would reduce p53 levels™. Consistent with the reviewer’s suggestion, we
knocked down ATM proteins (ATM3 and ATM®6) in our Drosophila Ras tumor irradiation model
and found that, similar to p53 inhibition, this sensitizes Ras tissues to irradiation treatment
(Figure below a, a’ versus c, ¢’ or e, €’; relative GFP-positive area). These data provide further
evidence that the P53 pathway plays a key role in Ras tumor radioresistance. We define



radioresistance as incomplete sensitivity to radiotherapy or the capacity for irradiated cells to
rapidly grow and reform tumors following radiation therapy.
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