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1st Editorial Decision 18 July 2018 

Thank you for the submission of your manuscript to EMBO Molecular Medicine and for your 
patience while your article was being reviewed. We have now heard back from the two referees 
whom we asked to evaluate your manuscript.  
 
You will see from the comments pasted below that the referees found the study to be of potential 
interest. However, they both highlight a number of limitations that currently preclude further 
processing of your article. Many controls are either missing or unclear, figures and legends are 
inappropriate or confusing, which along with inadequate statistics and lack of essential details, result 
in a paper that is not sufficiently convincing. This said, given the importance of combination 
therapies and the encouraging results regarding tumor growth, we would welcome the submission of 
a revised version within three months for further consideration and would like to encourage you to 
address all the criticisms raised as suggested to improve conclusiveness and clarity.  
 
Please note that EMBO Molecular Medicine strongly supports a single round of revision and that, as 
acceptance or rejection of the manuscript will depend on another round of review, your responses 
should be as complete as possible.  
 
EMBO Molecular Medicine has a "scooping protection" policy, whereby similar findings that are 
published by others during review or revision are not a criterion for rejection. Should you decide to 
submit a revised version, I do ask that you get in touch after three months if you have not completed 
it, to update us on the status.  
 
Please also contact us as soon as possible if similar work is published elsewhere. If other work is 
published we may not be able to extend the revision period beyond three months.  
 
Please read below for important editorial formatting and consult our author's guidelines for proper 
formatting of your revised article for EMBO Molecular Medicine.  
 
I look forward to receiving your revised manuscript.  
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***** Reviewer's comments *****  
 
Referee #1 (Remarks for Author):  
 
Combination therapies involving radiotherapy and checkpoint inhibitors, or CFS-1/CFS-1R have 
demonstrated activity in multiple tumor types, in clinical and pre-clinical studies, therefore although 
the triple combination has not been explored yet, the study is not totally innovative.  
In the first paragraph of "Results", describing the results of FACS analysis the authors state that the 
number of macrophages, as well as of other immune subsets increases following irradiation. Since 
FACS analysis gives relative and not absolute results the word number should be changed in 
percentages and the authors should more carefully comment the results as increased infiltration. 
There is also another possibility i.e. that irradiation kills more tumor cells than immune cells, and 
that especially macrophages, which are not highly proliferating cells, are more spared than tumor 
cells and their percentage is relatively increased.  
Legend to Fig. 1 has some mistakes in the indications of panels E, F, G, I. In the legend of panel F it 
is written that "Dashed lines reflect mean TAMs within control tumors", while in the figure there are 
no dashed lines.  
Fig. 2. In Fig. 2A While in KPC cells the histogram plot show two clear peaks representing iNOS 
positive and negative cells, there is only one peak in MC38 tumors (corresponding to isotype), 
showing that there are no iNOS expressing macrophages neither in the control nor after irradiation. I 
therefore cannot understand where the percentages of iNOS positive macrophages shown in the 
graph come from. Starting from this observation, strong doubts arise about the reliability of the 
graphs shown in Fig. 2D and 2F (ratios of M1/M2 macrophages).  
There are also some concerns regarding the comment to Fig. 2 , the authors state that irradiation 
leads to increased T cell suppression (Figure 2 I,J). Nevertheless, in the case of T cells incubated 
with MC38-derived TAM after irradiation, the cell proliferation is significantly increased with 
respect to non-irradiated MC38-derived TAM.  
Fig. 4. The authors’ statement that increased T cell numbers are observed after anti-CSF treatment 
should be rephrased and contemplate the possibility that the percentage of T cells is relatively 
increased with respect to macrophages which are indeed diminished by the treatment.  
In the tumor growth experiments shown in Fig. 4I 4J 4L 4M, it would be advisable to show also the 
growth of untreated tumors.  
Fig. 6. In the tumor growth experiments one control is lacking. The authors should show the tumor 
growth after treatment with anti-PD-L1 and anti-CSF. It appears to me that in MC38 tumors there is 
no additive antitumor effect in adding a-PD-L1 to the combination of irradiation and anti-CSF. The 
appropriate control is needed to understand whether the triple combination is necessary or if anti-
PD-L1 and anti-CSF are effective in double combination.  
The statistical analysis is not convincing throughout the whole manuscript. In fact, most results have 
been analyzed by a parametric test (i.e. T-test) but there is no mention of the analysis of the normal 
distribution of data. A non-parametric test should be used.  
 
 
 
Referee #2 (Remarks for Author):  
 
In this manuscript, the authors investigated the function of macrophages in tumors treated by 
irradiation. They found that there was increased CSF1 secretion by tumor cells upon irradiation and 
there was also a concurrent increase of macrophages in irradiated tumors which displayed an 
immunosuppressive phenotype. When combined with radiation, macrophage depletion by anti-CSF1 
delayed tumor growth compared to animals received radiation only. And this delay was abolished by 
depleting CD8 T cells via anti-CD8. Moreover, radiation induced higher PD-L1 expression on tumor 
cells. Combined treatment with irradiation + systemic aPD-L1 + aCSF1 led to tumor regression in 3 
out of 8 KPC tumors, which are highly resistant to irradiation or aPD-L1 treatment alone.  
 
Overall, the authors showed that irradiation leads to a highly immunosuppressive tumor 
microenvironment by recruiting tumor-associated macrophages and inducing PD-L1 expression in 
tumor cells. Importantly, combined therapy showed promising tumor regression phenotype in mouse 
KPC tumors. The authors need to address the following issues:  
 
Main comments:  
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1. The authors stated that "CD8 completely abrogated the tumor growth delay observed in previous 
experiments" but data shown in Fig.4I, J, L, M was not sufficient to show the abolition. The authors 
should include tumor growth curves of animals treated with (1) IgG only, (2) 10Gy+IgG and (3) 
10Gy+aCSF.  
2. Given that there was little CD8 T cell infiltration in KPC as shown in Fig. 4B and H. Could the 
authors comment on why the delayed tumor growth in aCSF treated KPC mice was abrogated by 
aCD8 treatment (Fig. 4J)?  
3. In Fig. 5K, the authors showed delayed growth of contralateral M38 tumor in 10Gy+aCSF1 
treated animals but not 10Gy+IgG treated animals. It will be interesting to explore and compare the 
macrophage and CD8 T cell phenotypes in contralateral and ipsilateral tumors in these mice.  
 
Minor comments:  
 
1. In general, the figure legends are poorly written and some figures are not well labeled, which 
makes it very difficult to read. Legends of Fig.1 E-H, Fig.2 I-J, Fig.3 B-E and Fig.6 C-D do not 
match figures.  
2. The authors should specify the type of tumor (MC38 or KPC) in the legends of Fig. 4A-B.  
3. The authors should clarify what "control" means in each figure legend. For example, is the control 
in Fig.3H-I unirradiated animal treated with IgG? Is the control in Fig. 6I animal treated with 10Gy? 
What about the control Fig. 1D?  
4. Color scheme of Fig.2G should be consistent with other figures, which is, blue bar for control and 
red bar for 10Gy.  
5. Title of Fig.6 needs to be rephrased. 
 
 
 
1st Revision - authors' response 12 September 2018 

Referee #1 (Remarks for Author):  
  
Combination therapies involving radiotherapy and checkpoint inhibitors, or CFS-1/CFS-1R have 
demonstrated activity in multiple tumour types, in clinical and pre-clinical studies, therefore 
although the triple combination has not been explored yet, the study is not totally innovative.  
 
In the first paragraph of "Results", describing the results of FACS analysis the authors state that the 
number of macrophages, as well as of other immune subsets increases following irradiation. Since 
FACS analysis gives relative and not absolute results the word number should be changed in 
percentages and the authors should more carefully comment the results as increased infiltration. 
There is also another possibility i.e. that irradiation kills more tumor cells than immune cells, and 
that especially macrophages, which are not highly proliferating cells, are more spared than tumor 
cells and their percentage is relatively increased.  
 
We agree that making this distinction is important. We have therefore removed any reference to the 
absolute number of immune cells. Instead, we now refer to relative changes or infiltration 
(highlighted throughout, paragraph 2, page 4).   
 
In response to the second point, the single dose of irradiation is maximally lethal to tumour cells 
within the first 48 hours. However we see a continued increase in macrophage infiltration up to 5 
days following IR. This would suggest that the relative number of macrophages continues to 
increase despite a reduction in the rate of tumour cell death.  
 
Legend to Fig. 1 has some mistakes in the indications of panels E, F, G, I. In the legend of panel F it 
is written that "Dashed lines reflect mean TAMs within control tumours", while in the figure there 
are no dashed lines.  
 
This has been amended. Lines are now solid colours, with corresponding referencing in the figure 
legend (highlighted).  
 
Fig. 2. In Fig. 2A While in KPC cells the histogram plot show two clear peaks representing iNOS 
positive and negative cells, there is only one peak in MC38 tumors (corresponding to isotype), 
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showing that there are no iNOS expressing macrophages neither in the control nor after irradiation. I 
therefore cannot understand where the percentages of iNOS positive macrophages shown in the 
graph come from. Starting from this observation, strong doubts arise about the reliability of the 
graphs shown in Fig. 2D and 2F (ratios of M1/M2 macrophages).  
 
The MC38 tumours contain significantly fewer TAMs compared with the KPC tumours. 
Consequently, the number of TAMs analysed in the macrophage gate was smaller, and the small 
number of iNOS positive cells did not appear as a significant peak. This is also compounded by the 
fact that the iNOS+ TAMs in the MC38 tumours had lower iNOS signal, compared with higher 
signal in iNOS+ TAMs in KPC tumours. Whilst the iNOS+ TAMs were positive in both cases 
(based upon the isotype control), KPC TAMs demonstrated higher signal. We have now made 
reference to this these observations in the text (highlighted, page 4, paragraph 3). We have also 
changed the histogram plot presented in figure 2A to one with a more prominent peak, thus making 
it easier for the reader to interpret. We have also added solid lines to indicate the transition point 
between negative and positive signal based on the isotype control.  
 
There are also some concerns regarding the comment to Fig. 2, the authors state that irradiation 
leads to increased T cell suppression (Figure 2 I,J). Nevertheless, in the case of T cells incubated 
with MC38-derived TAM after irradiation, the cell proliferation is significantly increased with 
respect to non-irradiated MC38-derived TAM.  
 
TAMs from both irradiated MC38 and KPC tumours were suppressive. The difference lies in that 
TAMs from naïve MC38 tumours were also suppressive. The re-analysis of the data using the non-
parametric Kruskal-Wallis test reduced the difference between TAMs from irradiated and naïve 
MC38 tumours to non-significant. The text has been altered to clarify the point made by the 
reviewer (highlighted, page 4, paragraph 3).  
 
Fig. 4. The authors' statement that increased T cell numbers are observed after anti-CSF treatment 
should be rephrased and contemplate the possibility that the percentage of T cells is relatively 
increased with respect to macrophages which are indeed diminished by the treatment.  
 
We agree and have changed the wording in the manuscript text to highlight that the relative increase 
in T cells corresponds with the reduction in TAMs associated with aCSF treatment (highlighted, 
page 5 paragraphs 3 and 4). Of note, in KPC tumours, where we also see a significant reduction in 
TAMs following aCSF, there is no increase in CD8 numbers. This finding is not in keeping with the 
possibility that the CD8 changes are simply due to a reduced total cell count.  
 
In the tumor growth experiments shown in Fig. 4I 4J 4L 4M, it would be advisable to show also the 
growth of untreated tumors.  
 
These groups (isotype control treated) have now been added to the graphs (Figure 4I 4J 4L 4M). 
 
Fig. 6. In the tumor growth experiments one control is lacking. The authors should show the tumor 
growth after treatment with anti-PD-L1 and anti-CSF. It appears to me that in MC38 tumors there is 
no additive antitumor effect in adding a-PD-L1 to the combination of irradiation and anti-CSF. The 
appropriate control is needed to understand whether the triple combination is necessary or if anti-
PD-L1 and anti-CSF are effective in double combination.  
 
As suggested by the reviewer, we have added growth data for groups receiving antibody treatments 
alone (IgG, aCSF, aPDL1) or in combination (aCSF + aPDL1), see Figure 6 G,H. These 
experiments were performed as arms of the experiments presented in the initial submission, however 
they were not included in the original submission with the intention of simplifying the figures. The 
reviewer is correct in the observation that the addition of aPDL1 did not augment the antitumour 
effect. Treatment with aCSF and aPDL1 without radiation (double combination) did not result in 
any discernible antitumour effect.  
 
The statistical analysis is not convincing throughout the whole manuscript. In fact, most results have 
been analyzed by a parametric test (i.e. T-test) but there is no mention of the analysis of the normal 
distribution of data. A non-parametric test should be used.  
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In response to this observation we have re-analysed all of the data presented in the manuscript. 
Briefly, to determine normality, data were analysed by the D’Agostino Pearson Omnibus normality 
test. For parametric data, two-tailed unpaired Student’s t-test (2 groups), and one-way ANOVA with 
Bonferroni correction (>2 groups) were used. For non-parametric data, Mann-Whitney (2 groups) 
and the Kruskal-Wallis (>2 groups) with Dunn’s multiple comparisons were used. This approach 
has been outlined in a new paragraph in the methods section (‘Statistical analysis’ – highlighted, 
page 12, paragraph 1). We have also indicated which test was used in each figure legend, and 
highlighted this where it has changed. A summary of any statistical significance which has altered 
following the new analysis is presented below. 
Fig. 1B – Significance at 24 hours = <0.05 (previously <0.01) 
Fig. 1D - Significance at D3 hours = <0.05 (previously <0.01) 
Fig. 2A – Significance for 10Gy group = <0.05 (previously <0.01) 
Fig. 2F – Significance for 10Gy group = <0.01 (previously <0.001) 
*Fig. 2I – Significance for the difference between TAMs from non-irradiated vs irradiated tumours 
is now non-significant. 
            -  Significance for the 10Gy TAM group = <0.05 (previously <0.001) 
Fig. 2J – Significance TAMs from irradiated tumour group = <0.05 (previously <0.01) 
Fig. 6A – Significance for 10Gy group = <0.05 (previously <0.01) 
 
*Only in Figure 2I did re-analysis reveal results which altered significance from those 
presented in the original submission.  
 
  
Referee #2 (Remarks for Author):  
  
In this manuscript, the authors investigated the function of macrophages in tumours treated by 
irradiation. They found that there was increased CSF1 secretion by tumour cells upon irradiation and 
there was also a concurrent increase of macrophages in irradiated tumours which displayed an 
immunosuppressive phenotype. When combined with radiation, macrophage depletion by anti-CSF1 
delayed tumour growth compared to animals received radiation only. And this delay was abolished 
by depleting CD8 T cells via anti-CD8. Moreover, radiation induced higher PD-L1 expression on 
tumour cells. Combined treatment with irradiation + systemic aPD-L1 + aCSF1 led to tumour 
regression in 3 out of 8 KPC tumours, which are highly resistant to irradiation or aPD-L1 treatment 
alone.  
  
Overall, the authors showed that irradiation leads to a highly immunosuppressive tumour 
microenvironment by recruiting tumour associated macrophages and inducing PD-L1 expression in 
tumour cells. Importantly, combined therapy showed promising tumour regression phenotype in 
mouse KPC tumours. The authors need to address the following issues:  
  
Main comments:  
  
1. The authors stated that "CD8 completely abrogated the tumour growth delay observed in previous 
experiments" but data shown in Fig.4I, J, L, M was not sufficient to show the abolition. The authors 
should include tumour growth curves of animals treated with (1) IgG only, (2) 10Gy+IgG and (3) 
10Gy+aCSF.  
 
These groups have now been added to the graphs. These experiments were performed as arms of the 
experiments presented in the initial submission, however they were not included in the original 
submission with the intention of simplifying the figures. 
 
2. Given that there was little CD8 T cell infiltration in KPC as shown in Fig. 4B and H. Could the 
authors comment on why the delayed tumour growth in aCSF treated KPC mice was abrogated by 
aCD8 treatment (Fig. 4J)?  
 
In the absence of an absolute change in the quantity of CD8 T cells, previous literature indicates that 
the spatial distribution within a tumour may also be important for antitumour responses (1–3). We 
therefore performed immunofluorescent staining for CD8 cells in KPC tumours (Fig 4H). We noted 
that there were very few CD8 T cells present within the centre of tumours treated with 10Gy 
irradiation alone. After treatment with aCSF however, there appeared to be more CD8 T cells 
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present in the centre of the tumour. Previous studies have identified tumours with an ‘immune 
excluded’ phenotype, characterised by the accumulation of lymphocytes on the periphery of 
tumours. We have referenced these articles in the discussion (highlighted, page 9, paragraph 2). 
 
3. In Fig. 5K, the authors showed delayed growth of contralateral M38 tumour in 10Gy+aCSF1 
treated animals but not 10Gy+IgG treated animals. It will be interesting to explore and compare the 
macrophage and CD8 T cell phenotypes in contralateral and ipsilateral tumours in these mice.  
 
We have repeated the experiments and analysed the TAM and CD8 populations in the contralateral 
tumours. In summary, the response in the primary (index) tumours was comparable to the response 
observed in our previous experiments. However in the secondary tumours, aCSF was less effective 
at reducing TAMs when the primary tumour was irradiated. Whilst the number of CD8 T cells was 
increased in the secondary tumour, this was to a lesser extent compared with treatment with aCSF 
alone. This is possibly due to the less significant TAM depletion. These results have been included 
in Figure 5, N-O. We have also commented on the results in the results section (highlighted, page 7, 
paragraph 1). We have also changed the nomenclature to call the irradiated or the ipsilateral tumour 
the primary and the contralateral the secondary. 
  
Minor comments:  
  
1. In general, the figure legends are poorly written and some figures are not well labelled, which 
makes it very difficult to read. Legends of Fig.1 E-H, Fig.2 I-J, Fig.3 B-E and Fig.6 C-D do not 
match figures.  
 
We have changed the figure legends throughout, to make them clearer and easier to read. These 
changes have been highlighted. The legends for Figure 1 E-H have been changed to match the 
figure.  
 
2. The authors should specify the type of tumour (MC38 or KPC) in the legends of Fig. 4A-B.  
 
We have clarified the cell line in the figure legend (highlighted).  
 
3. The authors should clarify what "control" means in each figure legend. For example, is the control 
in Fig.3H-I unirradiated animal treated with IgG? Is the control in Fig. 6I animal treated with 10Gy? 
What about the control Fig. 1D?  
 
In order to avoid confusion, we have changed any reference to ‘control’ throughout the figures and 
corresponding legends. Where experiments only include samples which have been mock-irradiated, 
they are now labelled as ‘0Gy’. For antibody experiments, groups receiving isotype antibodies are 
now referred to as ‘IgG’.  
 
4. Colour scheme of Fig.2G should be consistent with other figures, which is, blue bar for control 
and red bar for 10Gy.  
 
Figure 2 G in our submitted copy was colour coded. The panel below (Fig 2I-J) was not however, 
and we have changed this. 
 
5. Title of Fig.6 needs to be rephrased. 
 
This has been rephrased (highlighted in Figure Legends).  
 
1. Galon, J. et al. Type, Density, and Location of Immune Cells Within Human Colorectal 

Tumors Predict Clinical Outcome. Science (80-. ). 313, (2006). 
2. Berthel, A. et al. Detailed resolution analysis reveals spatial T cell heterogeneity in the 

invasive margin of colorectal cancer liver metastases associated with improved survival. 
(2017). doi:10.1080/2162402X.2017.1286436 

3. Chen, D. S. & Mellman, I. Elements of cancer immunity and the cancer–immune set point. 
Nature 541, 321–330 (2017). 
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2nd Editorial Decision 25 September 2018 

Thank you for the submission of your revised manuscript to EMBO Molecular Medicine. We have 
now received the enclosed reports from the referees that were asked to re-assess it. As you will see 
the reviewers are now globally supportive and I am pleased to inform you that we will be able to 
accept your manuscript pending the following final editorial amendments. 
 
***** Reviewer's comments *****  
 
Referee #1 (Remarks for Author):  
 
I believe that the authors improved the quality of figures, text and statistical analysis. As far as I'm 
concerned, this new version of the manuscript is suitable for publication.  
 
 
Referee #2 (Remarks for Author):  
 
Most of my concerns have been addressed.  
However, I still have major concerns regarding the authors' interpretation of the double tumor model 
(Fig.5 N-O). The authors stated that 'systemic response to irradiation of the primary tumour causes 
increased TAMs in the secondary tumour, limiting CD8 infiltration'. This statement is misleading. 
Because TAM percentage (%CD11b+F4/80+) in the IgG group and 10Gy+IgG group of MC38 
secondary tumors showed no significant difference (Fig. 5N). It seems that irradiation did not 
increase TAMs in the secondary tumors, but somehow rendered TAMs more resistant to aCSF1. 
Also, when comparing the 10Gy+IgG group and 10Gy+aCSF1 group, one notices that despite the 
decrease of TAMs after the addition of aCSF1, there was no increase of CD8 T cells. Could the 
authors comment on this? 
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� common	tests,	such	as	t-test	(please	specify	whether	paired	vs.	unpaired),	simple	χ2	tests,	Wilcoxon	and	Mann-Whitney	
tests,	can	be	unambiguously	identified	by	name	only,	but	more	complex	techniques	should	be	described	in	the	methods	
section;

� are	tests	one-sided	or	two-sided?
� are	there	adjustments	for	multiple	comparisons?
� exact	statistical	test	results,	e.g.,	P	values	=	x	but	not	P	values	<	x;
� definition	of	‘center	values’	as	median	or	average;
� definition	of	error	bars	as	s.d.	or	s.e.m.	

1.a.	How	was	the	sample	size	chosen	to	ensure	adequate	power	to	detect	a	pre-specified	effect	size?

1.b.	For	animal	studies,	include	a	statement	about	sample	size	estimate	even	if	no	statistical	methods	were	used.

2.	Describe	inclusion/exclusion	criteria	if	samples	or	animals	were	excluded	from	the	analysis.	Were	the	criteria	pre-
established?

3.	Were	any	steps	taken	to	minimize	the	effects	of	subjective	bias	when	allocating	animals/samples	to	treatment	(e.g.	
randomization	procedure)?	If	yes,	please	describe.	

For	animal	studies,	include	a	statement	about	randomization	even	if	no	randomization	was	used.

4.a.	Were	any	steps	taken	to	minimize	the	effects	of	subjective	bias	during	group	allocation	or/and	when	assessing	results	
(e.g.	blinding	of	the	investigator)?	If	yes	please	describe.

4.b.	For	animal	studies,	include	a	statement	about	blinding	even	if	no	blinding	was	done

5.	For	every	figure,	are	statistical	tests	justified	as	appropriate?

Do	the	data	meet	the	assumptions	of	the	tests	(e.g.,	normal	distribution)?	Describe	any	methods	used	to	assess	it.

Is	there	an	estimate	of	variation	within	each	group	of	data?

Is	the	variance	similar	between	the	groups	that	are	being	statistically	compared?

For	each	figure,	the	statistical	test	for	each	panel	is	described.	The	rationale	for	selecting	specific	
statistical	tests	was	based	upon	the	distribution	of	the	data.	This	is	described	in	the	statistics	
section	of	the	methods.	

The	D’Agostino	Pearson	Omnibus	normality	test	was	used	to	determine	normality	for	each	
dataset.	

No.	

Not	applicable.	

YOU	MUST	COMPLETE	ALL	CELLS	WITH	A	PINK	BACKGROUND	ê

For	in	vitro	experiments	a	minumim	of	three	biological	replicates	were	included.	With	three	
groups,	based	on	80%	power	and	statistical	signidficance	level	of	0.05,	the	effect	size	was	3.1.

For	animal	studies,	no	power	calculation	was	used	to	determine	samples	sizes.	Sample	sizes	were	
based	upon	published	reports	within	the	same	field.	Samples	sizes	were	increased	for	triple	
combination	studies	(8	mice/group)	based	on	similar	studies	publioshed	elsewhere	(where	
dichotomous	responders/non-responders	were	observed).	
For	in	vivo	studies,	animals	were	excluded	if	tumours	showed	evidence	of	ulceration	at	the	point	
of	randomistion.	Also,	only	animals	bearing	single,	spherical	tumours	were	included.	Mice	were	
only	entered	to	an	experiment	if	they	weighed	>17.5g.	

Mice	were	randomised	when	tumours	reached	a	pre-specificed	volume.	Mice	were	randomly	
added	to	treatment	groups.	

Mice	were	randomised	when	tumours	reached	a	pre-specificed	volume.	Mice	were	randomly	
added	to	treatment	groups.	

Treatment	groups	were	allocated	after	the	randomisation	of	mice.

Investigators	were	not	blinded	to	the	treatment	groups.	

1.	Data

the	data	were	obtained	and	processed	according	to	the	field’s	best	practice	and	are	presented	to	reflect	the	results	of	the	
experiments	in	an	accurate	and	unbiased	manner.
figure	panels	include	only	data	points,	measurements	or	observations	that	can	be	compared	to	each	other	in	a	scientifically	
meaningful	way.
graphs	include	clearly	labeled	error	bars	for	independent	experiments	and	sample	sizes.	Unless	justified,	error	bars	should	
not	be	shown	for	technical	replicates.
if	n<	5,	the	individual	data	points	from	each	experiment	should	be	plotted	and	any	statistical	test	employed	should	be	
justified

the	exact	sample	size	(n)	for	each	experimental	group/condition,	given	as	a	number,	not	a	range;

Each	figure	caption	should	contain	the	following	information,	for	each	panel	where	they	are	relevant:

2.	Captions

The	data	shown	in	figures	should	satisfy	the	following	conditions:

Source	Data	should	be	included	to	report	the	data	underlying	graphs.	Please	follow	the	guidelines	set	out	in	the	author	ship	
guidelines	on	Data	Presentation.

Please	fill	out	these	boxes	ê	(Do	not	worry	if	you	cannot	see	all	your	text	once	you	press	return)

a	specification	of	the	experimental	system	investigated	(eg	cell	line,	species	name).

B-	Statistics	and	general	methods

the	assay(s)	and	method(s)	used	to	carry	out	the	reported	observations	and	measurements	
an	explicit	mention	of	the	biological	and	chemical	entity(ies)	that	are	being	measured.
an	explicit	mention	of	the	biological	and	chemical	entity(ies)	that	are	altered/varied/perturbed	in	a	controlled	manner.

a	statement	of	how	many	times	the	experiment	shown	was	independently	replicated	in	the	laboratory.

Any	descriptions	too	long	for	the	figure	legend	should	be	included	in	the	methods	section	and/or	with	the	source	data.

	

In	the	pink	boxes	below,	please	ensure	that	the	answers	to	the	following	questions	are	reported	in	the	manuscript	itself.	
Every	question	should	be	answered.	If	the	question	is	not	relevant	to	your	research,	please	write	NA	(non	applicable).		
We	encourage	you	to	include	a	specific	subsection	in	the	methods	section	for	statistics,	reagents,	animal	models	and	human	
subjects.		

definitions	of	statistical	methods	and	measures:

a	description	of	the	sample	collection	allowing	the	reader	to	understand	whether	the	samples	represent	technical	or	
biological	replicates	(including	how	many	animals,	litters,	cultures,	etc.).
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6.	To	show	that	antibodies	were	profiled	for	use	in	the	system	under	study	(assay	and	species),	provide	a	citation,	catalog	
number	and/or	clone	number,	supplementary	information	or	reference	to	an	antibody	validation	profile.	e.g.,	
Antibodypedia	(see	link	list	at	top	right),	1DegreeBio	(see	link	list	at	top	right).

7.	Identify	the	source	of	cell	lines	and	report	if	they	were	recently	authenticated	(e.g.,	by	STR	profiling)	and	tested	for	
mycoplasma	contamination.

*	for	all	hyperlinks,	please	see	the	table	at	the	top	right	of	the	document

8.	Report	species,	strain,	gender,	age	of	animals	and	genetic	modification	status	where	applicable.	Please	detail	housing	
and	husbandry	conditions	and	the	source	of	animals.

9.	For	experiments	involving	live	vertebrates,	include	a	statement	of	compliance	with	ethical	regulations	and	identify	the	
committee(s)	approving	the	experiments.

10.	We	recommend	consulting	the	ARRIVE	guidelines	(see	link	list	at	top	right)	(PLoS	Biol.	8(6),	e1000412,	2010)	to	ensure	
that	other	relevant	aspects	of	animal	studies	are	adequately	reported.	See	author	guidelines,	under	‘Reporting	
Guidelines’.	See	also:	NIH	(see	link	list	at	top	right)	and	MRC	(see	link	list	at	top	right)	recommendations.		Please	confirm	
compliance.

11.	Identify	the	committee(s)	approving	the	study	protocol.

12.	Include	a	statement	confirming	that	informed	consent	was	obtained	from	all	subjects	and	that	the	experiments	
conformed	to	the	principles	set	out	in	the	WMA	Declaration	of	Helsinki	and	the	Department	of	Health	and	Human	
Services	Belmont	Report.

13.	For	publication	of	patient	photos,	include	a	statement	confirming	that	consent	to	publish	was	obtained.

14.	Report	any	restrictions	on	the	availability	(and/or	on	the	use)	of	human	data	or	samples.

15.	Report	the	clinical	trial	registration	number	(at	ClinicalTrials.gov	or	equivalent),	where	applicable.

16.	For	phase	II	and	III	randomized	controlled	trials,	please	refer	to	the	CONSORT	flow	diagram	(see	link	list	at	top	right)	
and	submit	the	CONSORT	checklist	(see	link	list	at	top	right)	with	your	submission.	See	author	guidelines,	under	
‘Reporting	Guidelines’.	Please	confirm	you	have	submitted	this	list.

17.	For	tumor	marker	prognostic	studies,	we	recommend	that	you	follow	the	REMARK	reporting	guidelines	(see	link	list	at	
top	right).	See	author	guidelines,	under	‘Reporting	Guidelines’.	Please	confirm	you	have	followed	these	guidelines.

18:	Provide	a	“Data	Availability”	section	at	the	end	of	the	Materials	&	Methods,	listing	the	accession	codes	for	data	
generated	in	this	study	and	deposited	in	a	public	database	(e.g.	RNA-Seq	data:	Gene	Expression	Omnibus	GSE39462,	
Proteomics	data:	PRIDE	PXD000208	etc.)	Please	refer	to	our	author	guidelines	for	‘Data	Deposition’.

Data	deposition	in	a	public	repository	is	mandatory	for:	
a.	Protein,	DNA	and	RNA	sequences	
b.	Macromolecular	structures	
c.	Crystallographic	data	for	small	molecules	
d.	Functional	genomics	data	
e.	Proteomics	and	molecular	interactions
19.	Deposition	is	strongly	recommended	for	any	datasets	that	are	central	and	integral	to	the	study;	please	consider	the	
journal’s	data	policy.	If	no	structured	public	repository	exists	for	a	given	data	type,	we	encourage	the	provision	of	
datasets	in	the	manuscript	as	a	Supplementary	Document	(see	author	guidelines	under	‘Expanded	View’	or	in	
unstructured	repositories	such	as	Dryad	(see	link	list	at	top	right)	or	Figshare	(see	link	list	at	top	right).
20.	Access	to	human	clinical	and	genomic	datasets	should	be	provided	with	as	few	restrictions	as	possible	while	
respecting	ethical	obligations	to	the	patients	and	relevant	medical	and	legal	issues.	If	practically	possible	and	compatible	
with	the	individual	consent	agreement	used	in	the	study,	such	data	should	be	deposited	in	one	of	the	major	public	access-
controlled	repositories	such	as	dbGAP	(see	link	list	at	top	right)	or	EGA	(see	link	list	at	top	right).
21.	Computational	models	that	are	central	and	integral	to	a	study	should	be	shared	without	restrictions	and	provided	in	a	
machine-readable	form.		The	relevant	accession	numbers	or	links	should	be	provided.	When	possible,	standardized	
format	(SBML,	CellML)	should	be	used	instead	of	scripts	(e.g.	MATLAB).	Authors	are	strongly	encouraged	to	follow	the	
MIRIAM	guidelines	(see	link	list	at	top	right)	and	deposit	their	model	in	a	public	database	such	as	Biomodels	(see	link	list	
at	top	right)	or	JWS	Online	(see	link	list	at	top	right).	If	computer	source	code	is	provided	with	the	paper,	it	should	be	
deposited	in	a	public	repository	or	included	in	supplementary	information.

22.	Could	your	study	fall	under	dual	use	research	restrictions?	Please	check	biosecurity	documents	(see	link	list	at	top	
right)	and	list	of	select	agents	and	toxins	(APHIS/CDC)	(see	link	list	at	top	right).	According	to	our	biosecurity	guidelines,	
provide	a	statement	only	if	it	could.

Not	applicable

Not	applicable

Not	applicable	

Not	applicable

Not	applicable	

Not	applicable

Not	applicable

Not	applicable

Not	applicable

Not	applicable

Not	applicable	

Details	of	antibodies	used	in	the	study	are	listed	in	Appendix	Table	S1.	

KPC	cells	were	derived	from	KrasLSL	G12D/+;p53R172H/+;	Pdx1-Cretg/+	(KPC)	tumours.	These	cells	
were	subsequently	verified	in	a	previous	publication	(Steele	et	al,	Cancer	Cell	2016,	
DOI:10.1016/j.ccell.2016.04.014	).	MC38	cells	were	obtained	from	American	Type	Tissue	Collection	
(ATCC).	Cell	line	authentication	was	performed	using	Short	Tandem	Repeat	profiling	(Cancer	
Research	UK	genomic	facility,	Leeds	Institute	of	Molecular	Medicine,	March	2014)Cells	were	tested	
weekly	for	mycoplasma	using	the	Lonza	MycoalertTM	Test	kit.

Female,	C57/BL6	mice,	8-10	weeks	of	age,	not	genetically	modified,	were	obtained	from	Charles	
River.	Female	CD-1	Nude	mice,	8-10	weeks	of	age,	were	obtained	from	Charles	River.	

All	in	vivo	experimental	protocols	were	approved	by	the	institutional	(University	of	Oxford)	Ethical	
Review	Committee	and	the	United	Kingdom	Home	Office	(project	licence:	PCDCAFDE0).	Protocols	
were	disegned	in	accordance	with	the	Scientific	Procedures	Act	(1986).

We	confirm	compliance	with	the	ARRIVE	guidance	for	the	reporting	of	animal	procedures.	

G-	Dual	use	research	of	concern

F-	Data	Accessibility

C-	Reagents

D-	Animal	Models

E-	Human	Subjects


