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1st Editorial Decision 25 February 2019 

Thank you for the submission of your manuscript to EMBO Molecular Medicine. We have now 
heard back from the 3 referees whom we asked to evaluate your manuscript. 
 
As you will see from the reports below, the referees acknowledge the potential interest of the 
findings, the originality of the approach and the well-designed study, but they also have fundamental 
concerns (in particular regarding the statistical treatment of the results throughout the manuscript, 
and the limited clinical efficacy observed) that should be addressed in a major round of revision of 
the present manuscript. 
Addressing the reviewers concerns in full will be necessary for further considering the manuscript in 
our journal. EMBO Molecular Medicine encourages a single round of revision only and therefore, 
acceptance or rejection of the manuscript will depend on the completeness of your responses 
included in the next, final version of the manuscript. 
 
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. 
 
 
***** Reviewer's comments ***** 
 
Referee #1 (Comments on Novelty/Model System for Author): 
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The authors tested various preclinical models which reinforce the conclusion of the results 
 
Referee #1 (Remarks for Author): 
 
The authors repurpose a well known yellow fever vaccine , live 17 D as an oncolytic virus. 
Its advantage is that as a preventive vaccine, it has a good safety record. 
The authors demonstrated its efficacy in the injected lesions and contralateral tumors. When 
combined with anti-CD137 and more weakly with anti-PD-1, the clinical efficacy is enhanced. The 
experiments are well designed and controlled. 
Some suggestions to strengthen the impact of this study : 
- How do the authors explain the absence of neutralization of the virus, when mice were 
preimmunized and the mechanism explaining the enhanced clinical efficacy and CD8+T cell 
recruitment in the tumor. 
- What about the specificity of 17 D infection towards normal human cells and the risk of toxicity. 
- Fig 8 C : The effect of CD8 on contralateral lesions is modest when individual mice is shown 
compared to the average tumor volumes. It could be explained by the difference in the scale of 
monitoring (25-30 days in individual mice vs 20 days for the average). The scale for the average 
should be aligned to that of the individual mice (25-30 days) 
- How do the authors explain that in the Fig 8B, the injection of 17D without CD8 transfer seems 
not efficient, while in Fig 2A, 17D alone leads to tumor regression. 
- It could be added in the text that in some figures (Fig 6), results are discordant, when they were 
normalized by gram of tumors or total CD45. 
- Fig 8 legends line 7 : The word tumor is repeated two times (It has to be deleted) 
 
 
Referee #2 (Remarks for Author): 
 
Authors propose the use of a vaccine against yellow fever virus (the attenuated yellow fever virus 
named 17D) as an oncolytic agent. This is a very original and potentially useful proposal. 
Experiments demonstrate the efficacy of intratumoral repeated administrations, especially when 
combined with immune stimulatory antibodies. A role for CD8 cells is also demonstrated. 
Interestingly, preimmunization with the vaccine enhances this efficacy. 
Issues: 
While in figures 2, 3 and 4 the 17D-treated groups had some efficacy, but in figure 5 the 17D-RIgG 
groups had no efficacy. In figures 7C and 8 the virus has no efficacy in naïve mice as well. Please 
explain these contradictions. 
 
In general terms, the tumor growth control with the virus alone seems barely effective or ineffective, 
even with multiple intratumoral injections. As the relevance of the paper is proportional to this 
efficacy, it would be nice to see more single-agent efficacy. It would be nice to know the efforts 
done to improve this single-agent efficacy (higher virus doses, systemic administration of the 
virus...) or to understand why no more efficacy is achieved (quantify intratumoral replication, 
intratumoral barriers or anti-viral immunity). 
 
For a practical application purpose it would be important to know if the available vaccine product 
(produced in eggs and containing different chicken products important for the vaccine efficacy) 
reproduces the results observed. Authors seem to use the vaccine product to propagate the D17 virus 
in Vero cells and later purify it in sucrose gradients and resuspend it in a buffer. 
 
Minor points 
Fig 2 in text is labeled as A,B,C, and D but only A and B in the real figure. 
Given the large standard deviation of size in figure 3C (contralateral tumor growth) the statistical 
difference between groups seems unlikely. Please confirm. 
 
 
 
Referee #3 (Comments on Novelty/Model System for Author): 
 
1. In principle, the study is elaborate and conceptionally sound. However, the observed effects on 
tumor growth by the vaccine, which is repeatedly applied, are to some degree disappointing. There 
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also seem to be some flaws regarding the statistical analysis and calculated significance of the 
observed effects. Together, it is difficult to estimate their relevance and to interpret the 
mechanistical conclusions. 
2. In total, novelty is medium: The use of the yellow fever vaccine as an 'oncolytic virus analogue' is 
novel and a clever idea. The use of an inflammatory agent to prepare tumors for checkpoint 
therapies is conceptionally of moderate novelty. 
3. Regarding the medical impact, this already approved agent could be immediately included in 
clinical trials. On the other hand, synergy with the PD-1 antagonist is rather low, even with 4 
applications of the vaccine i.t.. Combination with CD137 agonist is promising, but these agents are 
not that far in clinical development and have been associated with some toxicity. 
 
Referee #3 (Remarks for Author): 
 
In this study by Angela Aznar and colleagues, the authors investigated the use of intratumoral 
application of an approved live (attenuated) yellow fever vaccine to immunoactivate tumors for 
systemic checkpoint immunotherapy. The authors showed that the 17D vaccine is infectious and 
lytic in various human and murine cells, and delayed tumor growth in two immunocompetent 
models (MC38/B16-Ova). In a two-side MC38 model of lateral/injected and 
contralateral/noninjected tumors they found after vaccine injection an abscopal effect (no 
intratumoral detection of virus) in the noninjected, contralateral tumor. Depletion experiments were 
performed to demonstrate that these effects were mostly CD8 T cell dependent. The authors then 
evaluated the use of vaccine-dependent immunoactivation on concomitant checkpoint modulation 
with anti PD-1 or a CD137 agonist. Whereas PD-1 inhibition had rather modest effects, the CD137 
agonist dramatically reduced tumor growth. This synergy seemed to be also detectable in the 
contralateral tumor, but to a much lesser degree. The authors also showed the modulatory effect of 
the vaccine on the immune cell contexture in the tumors finding a reduction of Tregs, an increase of 
CD8 with reduced exhaustion markers, and a decrease in NK which was interestingly inverted in the 
contralateral tumor. Unexpectedly, preimmunization before tumor establishment allowed for tumor 
growth inhibition by the intratumoral vaccine. Finally, by using lymphocyte transfer from 
immunized animals to tumor-bearing mice prior to tumor treatment, the authors wanted to show that 
the growth retardation by preimmunization was due to CD8 T cells. 
In general, the topic of the study is interesting. How to convert immunologically 'cold' tumors into 
'hot' ones to achieve responsiveness to checkpoint modulators is the central aim of current tumor 
immunotherapy including the ongoing clinical trials with oncolytic viruses (such as T-Vec plus 
Pembrolizumab). Since a live vaccine, directly applied to a tumor, is very similar to an oncolytic 
virus (see also Fig. 1 of the study), the basic concept is not fully novel. Nevertheless, to circumvent 
all efforts and regulatory issues associated with oncolytic virus development by using an already 
approved live vaccine, is a smart idea that could speed up the process. However, many of the shown 
effects are not fully convincing and there seem to be flaws in statistical evaluation making it 
difficult to rate the importance of the findings. In case of clear effects, such as the coapplication of 
the vaccine and a CD137 agonist on the treated tumor, there are already studies out describing the 
synergy using vaccinia viruses and the CD137 agonistic antibody (paper by John LB et al, Cancer 
Research 2012, p1651. 
Major points: 
An important point is the frequent vaccine application into the tumor (though effective oncolysis has 
been shown in Fig. 1) which may affect both tumors in many ways. It would be interesting to have 
an experiment with one or max. two vaccine applications plus the checkpoint modulators to estimate 
the real potency of the vaccine as a 'kick starter' for immunotherapy. 
 
Fig. 2A:. It seems that some of the treated mice in both groups dropped off earlier (due to tumor 
growth), but statistical evaluation is shown until days 30-40 which is inappropriate. This should be 
clarified e.g. by showing the curves only for the period with all participating individuals (as has 
been done in other figures). In the 17D group there seems to be one complete regression at day 21 or 
22 - this did not lead to long-term survival? Please also check Fig. 2B. It should be clarified for 
which time points statistical significance has been achieved. 
 
Fig. 3: Having in mind that only 6 individuals have been used, and looking at these individual tumor 
growth and the error bars in fig. C, I cannot see a significant difference in the contralateral tumor. 
Calculation should be re-checked. Is statistical significance maybe only valid for day 13? This time 
point is amidst the vaccine application regimen and could be also due to systemic interferon-
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mediated effects rather than elicited T cell responses. At least in the equivalent groups in Fig. 4 the 
difference between Ctrl and 17D in the contralateral tumor seems to be more convincing. 
 
Fig. 4/5: A survival analysis should be provided. 
 
Fig 5: I can only see a relevant synergy of vaccine and aCD137 in the treated tumor. 
 
Fig 7: The authors must use total tumor volume as in the previous figures and should not switch to 
'relative to initial'. This way to illustrate tumor growth makes it difficult to estimate the relevance of 
the effects and to compare with tumor growth in the previous figures. Also, a group Control Naïve 
must be included here, as has been performed in the previous experiments. 
 
Minor concerns 
In the introduction, the authors mention 'unenestic' effects as an established term of describing 
effects on distant metastasis after treating a particular lesion. I do not know this term, a google 
search also did not help. My suggestion for a well established term would be 'abscopal' effect. In this 
context, the citation of the paper by Senzer et al, 2009, mentioning the elimination of distant 
melanoma lesions after intratumoral T-Vec injection would be a better fit than the used self-
citations. 
Sometimes, terms are not consistently used: The Isotype antibody is sometimes RIgG, sometimes 
RatIgG; Veh and Control in the legend of 5B/C. Should be standardized. 
 
 
1st Revision - authors' response 3 September 2019 

***** Reviewer's comments ***** 
 
 
We thank the reviewers for the constructive feedback that allowed us to improve the quality 
of our manuscript. We have thoroughly addressed reviewers’ comments and herein we 
provide a point-by-point reply enclosed to a new and revised version in which two additional 
figures and an additional figure panels have been added or accordingly modified. The 
manuscript now has 10 figures and 5 supplementary files (EV files). Five additional literature 
references have been added concerning the experiments performed to address reviewers’ 
comments (to a total of 62 references) and two additional authors who were crucial for 17D 
production in chicken eggs have been included. All authors are aware of these changes and 
agree to resubmission. 
 
Our point-by-point responses to the comments are appended below. We hope that the 
questions and concerns have been fully addressed. 
 
 
Referee #1 (Comments on Novelty/Model System for Author): 
 
The authors tested various preclinical models, which reinforce the conclusion of the results 
Referee #1 (Remarks for Author): 
The authors repurpose a well-known yellow fever vaccine, live 17 D as an oncolytic virus. 
Its advantage is that as a preventive vaccine, it has a good safety record. 
The authors demonstrated its efficacy in the injected lesions and contralateral tumors. When 
combined with anti-CD137 and more weakly with anti-PD-1, the clinical efficacy is enhanced. The 
experiments are well designed and controlled. 
Some suggestions to strengthen the impact of this study: 
- How do the authors explain the absence of neutralization of the virus, when mice were 
preimmunized and the mechanism explaining the enhanced clinical efficacy and CD8+T cell 
recruitment in the tumor. 
 
Response: Intratumor administration of oncolytic viruses has been previously shown to be an 
efficacious way of bypassing the systemic anti-viral immunity. For instance, intratumorally 
injected adenoviruses were not neutralized by systemic antibodies in a subcutanous pancreas 
ductal adenocarcinoma syrian hamster model, thereby allowing repeated administration of 
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the virus in the tumor bed {Li, 2017}. In this regard, Bassi and colleagues have shown that 
although anti-17D antibodies were present in the blood, 17D neutralization and elimination is 
not instantaneous, and 17D virus can be detected 3 days and even 5 days after 17D 
inoculation. 
In fact, the only approved virotherapy so far is being administered intratumorally after 
previous seroconversion of the patients and has been shown that this doesn’t impede tumor 
responses {Ribas, 2017}. 
Work from Dr. Jedd wolchok laboratory has established that in the case of intratumoral 
injections of New castle disease virus (NDV) to mouse tumors, preimmunization of the mice 
leads to better efficacy {Ricca et al, 2017}. 
To evaluate the effects that 17D preimmunization may trigger in Tumor-infiltrating T 
lymphocytes after intratumoral 17D injection, we adoptively transferred 8x106 congenic 
CD8+ OT-1 CD45.1 to B16OVA-tumor bearing mice bilaterally which were previously 
preimmunized with 17D (Fig EV5 A). 48h after the second intratumoral injection of 17D to 
only one of the tumors, endogenous (CD45.2+) and transferred (tumor-specific OT-1 
CD45.1+) T-cell  infiltrates were assessed (Fig EV5 B). 
The most striking feature is that the directly treated tumors in the preimunized mice were 
much more profusely infiltrated by activated CD4 and to some extent endogenous CD8 T 
cells. In this regard, our results are concordant with those by Ricca et al {Ricca et al, 2017} 
using NDV. 
In contralateral tumors, we observed a moderate (but not statistically significant) increase of 
endogenous CD45.2 CD8+ T cells per gram of tumor and a significant increase in frequencies 
of PD-1-expressing CD45.2+ CD8+ T cells (Fig EV 5C, upper panels). Interestingly, such 
changes in tumor-infiltrating lymphocytes were not occurring at this time-point in the 
transferred T cell subset (Fig EV 5C, lower panels). Moreover, intratumor CD8+ T cells of 
both endogenous and transferred subsets expressed PD-1 at lower levels (measured as 
Median Fluorescence Intensity) than the corresponding controls (Fig EV 5 C and D). Such 
PD-1 expression probably indicates a differential level of activation in these lymphocytes, 
rather than exhaustion phenotype (Ahn, Araki et al., 2018, Araki, Youngblood et al., 2013) 
since higher levels of expression are detected in chronic infection and exhaustion and 
represent terminally exhausted lymphocyte subsets (Blackburn, Shin et al., 2008, Wherry & 
Kurachi, 2015). 
Taken together this results exposure to the viral antigens in the treated tumor of 
preinmunized mice seems to trigger a more intense and functional T-cell infiltrate in which 
Thelper cells probably play a substantial role. In this line, inflammation of the treated tumor 
probably helps at shaping a stronger antitumor response that to some extent also controls the 
progression of contralateral tumors 
Action: New data are shown as EV5 of the revised version and we include new Material and 
Methods and new Results/discussion in the manuscript to report these findings. 
 
- What about the specificity of 17D infection towards normal human cells and the risk of 
toxicity. 
 
Response: To address this important question, we have performed the experiments of Fig 1 
C in non-transformed human fibroblasts and compared the infection susceptibility to 
human tumor cell lines HCT-116 and ARST1. As shown panel C of Figure 1, non-
transformed human cells were not sensitive to 17D infection at the same MOIs at which 
tumor cells were susceptible. 
Action: new data are presented as Fig 1C, and new text has been included in Material 
and Methods and in Results section of the revised version to deal with these changes. 
 
- Fig 8 C: The effect of CD8 on contralateral lesions is modest when individual mice is shown 
compared to the average tumor volumes. It could be explained by the difference in the scale of 
monitoring (25-30 days in individual mice vs 20 days for the average). The scale for the average 
should be aligned to that of the individual mice (25-30 days) 
 
Response: Average tumor volumes are shown until control mice are dead (day 18). While 
mice are dying or being sacrificed because of the tumor growth, the average is recalculated 
with the tumor volume of living mice. Showing the average tumor volumes after some of the 
animals in the group are dead may lead to confusion and for this reason we represent 
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individual tumor follow-up in figures 9C and 9D. We now show a version of Fig 8 (Fig 1 only 
for reviewer, see figures appended below), including the number of mice alive in each time 
point to avoid confusion. The survival of these groups has been also included as an additional 
panel B. 
 
Action: a version of Fig 8, renumbered now as Fig 9, only for Reviewers has been included at 
the end of this document. 
 
- How do the authors explain that in the Fig 8B, the injection of 17D without CD8 transfer seems 
not efficient, while in Fig 2A, 17D alone leads to tumor regression. 
 
Response: Although both experiments are performed in MC38 mouse models, the  
experiment of figure 2A shows mice bearing one tumor per mouse, while in Fig 9 (former 
Fig 
8) each mouse are bearing two tumors, one of which was left uninjected. Following the 
reviewer comment, data has been thoroughly revised and we identified an error in some 
tumor volumes of the treated tumors. These data has been corrected and the figure has been 
updated. In addition, we have included the survival of mice in a new panel as Fig 9 B. We 
thank the Reviewer for this observation that allowed us to correct a mistake. 
Inter-experiment variability observed in antitumor responses to intratumoral 17D may be 
explained by the fact that in the present work we have produced 17D by ultracentrifugation 
and different 17D batches are being used along this experimental work. Although all 
conditions in 17D production are controlled, we cannot rule out that differences between 
batches may influence the results in the control of contralateral tumor, as this effects is mild 
(Fig 3a). 
Action: We have corrected and updated Fig 8, and included an additional panel (Fig 9B) 
showing the survival among the different treatment groups. 
 
- It could be added in the text that in some figures (Fig 6), results are discordant, when they were 
normalized by gram of tumors or total CD45. 
 
Response: This discordance can be explained by the fact by the time of sacrifice controls and 
17D treated tumors diverge in their tumor sizes, as 17D has been already administered twice, 
thus, for a given frequency of CD8 T cells in CD45 population, a smaller tumor size reflect a 
higher CD8+/gram tumor-tissue density. 
 

- Fig 8 legends line 7: The word tumor is repeated two times (It has to be deleted) 
 
 
Response: we thank Reviewer for indicating this. We have deleted this 
duplication. Action: duplicated word has been deleted from the manuscript. 
 
 
Referee #2 (Remarks for Author): 
 
Authors propose the use of a vaccine against yellow fever virus (the attenuated yellow fever virus 
named 17D) as an oncolytic agent. This is a very original and potentially useful proposal. 
Experiments demonstrate the efficacy of intratumoral repeated administrations, especially when 
combined with immune stimulatory antibodies. A role for CD8 cells is also demonstrated. 
Interestingly, preimmunization with the vaccine enhances this efficacy. 
 
Issues: 
While in figures 2, 3 and 4 the 17D-treated groups had some efficacy, but in figure 5 the 17D- 
RIgG groups had no efficacy. In figures 7C and 8 the virus has no efficacy in naïve mice as well. 
Please explain these contradictions. 
 
These inconsistencies can be in part explained by the fact that we fixed the tumor size as a 
starting point of the intratumoral therapy. In our hands, and following our experimental 
protocol set-up in our lab, MC38 tumors reach 125 mm3 around day 7 or 8. Upon a careful 
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revision of our data sets, we have identified the experiments of figures 5, 7 and 8 as 
performed when tumors reached the fixed tumor volume on day 8. This delay on 17D 
intratumoral injection may account for these differences between figures and underlies the 
importance of the tumor microenvironment in 17D-mediated antitumor response over time. 
These results prompted us to evaluate 17D intratumoral injection in a different setting (on 
day +6 post-tumor injection, when tumors are already palpable) and with two doses of 4x106 
PFU of 17D instead of four. This scheme leads to an intense therapeutic response in mice 
bearing a single MC38 tumor and these results are now included in Fig 10. In addition, we 
have repeated the experiment of pre-immunization shown in Fig 7 (renumbered as Fig 8) and 
the differences between 17D+RIgG and Control+RIgG groups are observed (Fig 8C). 
 
Action: new experiments have been performed and resulted in a new Figure 8 and Figure 
10A-C. New text has been included in Material and Methods and Result sections to include 
these changes. 
 

In general terms, the tumor growth control with the virus alone seems barely effective or 
ineffective, even with multiple intratumoral injections. As the relevance of the paper is 
proportional to this efficacy, it would be nice to see more single-agent efficacy. It would be nice to 
know the efforts done to improve this single-agent efficacy (higher virus doses, systemic 
administration of the virus...) or to understand why no more efficacy is achieved (quantify 
intratumoral replication, intratumoral barriers or anti-viral immunity). 
 
Response: As we observed that the differences observed in antitumor efficacy are in part 
dependent on the day of 17D therapy initiation, and with the objective of reducing the doses 
of 17D administered, we intratumorally injected 17D in MC38 tumor-bearing mice starting 
on day +6 and maintaining the dose of 17D constant. With this strategy, we observed a strong 
antitumor response in unilaterally MC38 implanted tumors. These results are dependent on 
type I IFN signaling, as blockade with an IFNaR blocking antibody almost completely 
abrogated such antitumor effects (Fig 10D). We thank the Reviewer for this feedback that 
has prompted us improving the quality of our work. 
 
Action: new experiments have been performed and resulted in a new Fig 10 (Figures 10 B 
and C), and new text has been included in Material and Methods and Result section to deal 
with these changes. 
 

For a practical application purpose it would be important to know if the available vaccine product 
(produced in eggs and containing different chicken products important for the vaccine efficacy) 
reproduces the results observed. Authors seem to use the vaccine product to propagate the D17 
virus in Vero cells and later purify it in sucrose gradients and resuspend it in a buffer. 
 
Response: To address this important question, we have produced 17D virus in embryonated 
eggs. Virus production in eggs presented some complications due to inefficient inoculation 
into the allantoidal cavity of the egg. After several attempts, we managed to access the yolk 
sac by two means. One option was to brake and open the egg shell above the air sac by the 
use of a special boiled egg cracker (see images of figure 2, only for reviewers’ inspection) and 
using an insulin syringe; the egg was sealed afterwards with sellotape. The second option was 
to open a small hole into the top to the egg above the air sac. In order to access the egg yolk 
or the amniotic sac, we used an inulin syringe with a 1´1/2 needle. The hole was sealed with 
wax. The inoculated eggs were incubated for 6 days. The eggs were then placed at 4 ºC for 10 
hours before harvest. Evidence of the virus growth could be observed inside by the massive 
abnormalities in the embryos and the egg architecture as compared to a mock inoculated egg 
(images 1C (control) and 1D). The virus was harvested from each egg and collected in 
individual falcon tubes. Tubes were centrifuged at 4200G for 30 minutes, aliquoted and 
quick frozen in dry ice. Virus was titrated by the Reed-Muench method in Vero cells 6 days 
after inoculation. 
 
With this production, we evaluated the efficacy of 17D antitumor injection in mice bearing 
unilateral MC38 tumors implanted six days earlier. As is shown in Fig 10D, this treatment 
induced a strong antitumor response comparable to the virus produced in Vero cells. 
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Action: new Fig 10C has been included in the manuscript, and additional information has 
been added in Material and Methods and Results section to deal with these changes. 
 
Minor points 
Fig 2 in text is labeled as A,B,C, and D but only A and B in the real figure. 
 
 
Response: We thank the reviewer for spotting this problem. The mislabeling has been 
corrected in Fig 2 and now all panels (A-D) are indicated. 
 
Action: a new version of corrected Fig 2 has been included in the revised version of the 
manuscript. 
 
Given the large standard deviation of size in figure 3C (contralateral tumor growth) the statistical 
difference between groups seems unlikely. Please confirm. 
 
Response: Reviewer is right, we have revised the statistical analysis and confirmed that we 
have statistical significance until day 17 but it is lost at later time points (d21, see statistical 
analysis below). To clarify this, we have indicated statistical significance by asterisks only  
until day 17 in Figure 3B, and additional text explaining this fact has been included in 
Results section of the revised manuscript. 
 
Action: Figure 3B has been corrected and additional text has been included in the results 
section of the manuscript. 
 
Referee #3 (Comments on Novelty/Model System for Author): 
 
1. In principle, the study is elaborate and conceptionally sound. However, the observed effects on 
tumor growth by the vaccine, which is repeatedly applied, are to some degree disappointing. There 
also seem to be some flaws regarding the statistical analysis and calculated significance of the 
observed effects. Together, it is difficult to estimate their relevance and to interpret the 
mechanistical conclusions. 
2. In total, novelty is medium: The use of the yellow fever vaccine as an 'oncolytic virus analogue' 
is novel and a clever idea. The use of an inflammatory agent to prepare tumors for checkpoint 
therapies is conceptionally of moderate novelty. 
3. Regarding the medical impact, this already approved agent could be immediately included in 
clinical trials. On the other hand, synergy with the PD-1 antagonist is rather low, even with 4 
applications of the vaccine i.t. Combination with CD137 agonist is promising, but these agents are 
not that far in clinical development and have been associated with some toxicity. 
 
Response: we agree with the overall appraisal summarized by the reviewer. However, even if 
not curative, the main virtue of the approach is its translational feasibility. With regard to 
CD137-based immunotherapy agents, we are aware of more than seven undergoing clinical 
trials or late preclinical research towards INDs. These are based on targeted bi-specifics and 
pro-body formats as well as 4-1BBL chimeric forms. We are in contact with one of these 
companies towards development of intratumoral injection of 17D in conjunction with this 
approaches. 
 
Referee #3 (Remarks for Author): 
 
 
In this study by Angela Aznar and colleagues, the authors investigated the use of intratumoral 
application of an approved live (attenuated) yellow fever vaccine to immunoactivate tumors for 
systemic checkpoint immunotherapy. The authors showed that the 17D vaccine is infectious and 
lytic in various human and murine cells, and delayed tumor growth in two immunocompetent 
models (MC38/B16-Ova). In a two-side MC38 model of lateral/injected and 
contralateral/noninjected tumors they found after vaccine injection an abscopal effect (no 
intratumoral detection of virus) in the noninjected, contralateral tumor. Depletion experiments 
were performed to demonstrate that these effects were mostly CD8 T cell dependent. The authors 
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then evaluated the use of vaccine-dependent immunoactivation on concomitant checkpoint 
modulation with anti PD-1 or a CD137 agonist. Whereas PD-1 inhibition had rather modest 
effects, the CD137 agonist dramatically reduced tumor growth. This synergy seemed to be also 
detectable in the contralateral tumor, but to a much lesser degree. The authors also showed the 
modulatory effect of the vaccine on the immune cell contexture in the tumors finding a reduction 
of Tregs, an increase of CD8 with reduced exhaustion markers, and a decrease in NK which was 
interestingly inverted in the contralateral tumor. Unexpectedly, preimmunization before tumor 
establishment allowed for tumor growth inhibition by the intratumoral vaccine. Finally, by using 
lymphocyte transfer from immunized animals to tumor- bearing mice prior to tumor treatment, the 
authors wanted to show that the growth retardation by preimmunization was due to CD8 T cells. 
In general, the topic of the study is interesting. How to convert immunologically 'cold' tumors into 
'hot' ones to achieve responsiveness to checkpoint modulators is the central aim of current tumor 
immunotherapy including the ongoing clinical trials with oncolytic viruses (such as T-Vec plus 
Pembrolizumab). Since a live vaccine, directly applied to a tumor, is very similar to an oncolytic 
virus (see also Fig. 1 of the study), the basic concept is not fully novel. Nevertheless, to circumvent 
all efforts and regulatory issues associated with oncolytic virus development by using an already 
approved live vaccine, is a smart idea that could speed up the process. However, many of the 
shown effects are not fully convincing and there seem to be flaws in statistical evaluation making it 
difficult to rate the importance of the findings. In case of clear effects, such as the coapplication of 
the vaccine and a CD137 agonist on the treated tumor, there are already studies out describing the 
synergy using vaccinia viruses and the CD137 agonistic antibody (paper by John LB et al, Cancer 
Research 2012, p1651. 
 

Major points: 
An important point is the frequent vaccine application into the tumor (though effective oncolysis 
has been shown in Fig. 1) which may affect both tumors in many ways. It would be interesting to 
have an experiment with one or max. two vaccine applications plus the checkpoint modulators to 
estimate the real potency of the vaccine as a 'kick starter' for immunotherapy. 
 
Response: To address this important question, we have treated mice bearing established 
MC38 tumors for 6 days with similar doses of the virus and observed remarkable therapeutic 
effects in these mice bearing unilateral tumors. 
Action: New experiments are in figure 10B and figure 10D. These observation upon earlier 
treatment of the tumors are commented on in results and discussed. 
 
Fig. 2A: It seems that some of the treated mice in both groups dropped off earlier (due to tumor 
growth), but statistical evaluation is shown until days 30-40 which is inappropriate. This should be 
clarified e.g. by showing the curves only for the period with all participating individuals (as has 
been done in other figures). In the 17D group there seems to be one complete regression at day 21 
or 22 - this did not lead to long-term survival? Please also check Fig. 2B. It should be clarified for 
which time points statistical significance has been achieved. 
Reviewer is right, and therefore we have corrected the figure and show average tumor volumes 
until first mouse death (corresponding to control group, day 18). Statistical analysis of tumor 
growth control is done by analyzing the differences in the growth curves alone the whole 
experiment. For tumor growth data analyses, mean volumes of tumors over time were fitted using 
the formula y = A x e (t-t0) / (1 + e(t-t0)/B), where t represents time. Therefore, this statistical 
method informs about the differences in the growth curve, not only in the differences in tumor 
sizes in particular data point. We have redone the analysis and confirm the same statistical 
significance at day 18. 
 
On the other hand, the mouse that seems to regress reached 13.5 mm3 but eventually was 
found dead and was maintained in the study as no signs or disease different form the tumor 
were observed. 
 
Action: Figure 2 has been corrected and new average tumor growth is shown in Fig 2B as 
well as overall survival. 
 

Fig. 3: Having in mind that only 6 individuals have been used, and looking at these individual 
tumor growths and the error bars in fig. C, I cannot see a significant difference in the contralateral 
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tumor. Calculation should be re-checked. Is statistical significance maybe only valid for day 13? 
This time point is amidst the vaccine application regimen and could be also due to systemic 
interferon-mediated effects rather than elicited T cell responses. At least in the equivalent groups 
in Fig. 4 the difference between Ctrl and 17D in the contralateral tumor seems to be more 
convincing. 
 
The reviewer is right, we have revised the statistical analysis and confirmed that we have 
statistical significance until day 17 but this is lost on later time points. To clarify this, we have 
indicated in the figure and in the results section that statistical significance is lost after day 17 
in contralateral tumors. 
 
Action: Figure 3B has been corrected and additional text has been included in the results 
section of the manuscript. 
 
Fig. 4/5: A survival analysis should be provided. 
 
 
We thank the Reviewer for this observation, and a survival analyses are now provided. 
 
 
Action: survival has been included for experiments depicted in Fig 4 and 5 (shown in panel 
D in each figure). 
 
Fig 5: I can only see a relevant synergy of vaccine and aCD137 in the treated tumor. 
 
 
As Reviewer indicates, a major systemic effect is reached in treated tumors when 17D 
intratumoral injection is combined with anti-CD137 mAb. However, systemic anti-CD137 
per se is strong enough to induce an important delay in contralateral tumor growth, and in 
this setting 17D did not add further efficacy against the contralateral tumor. This has been 
indicated in the text in Results section. 
 
Action: new text in Results section has been included to address Reviewer`s feedback. 
 
 
Fig 7: The authors must use total tumor volume as in the previous figures and should not switch to 
'relative to  initial'.  This  way  to  illustrate  tumor  growth  makes it  difficult  to  estimate  the 
relevance of the effects and to compare with tumor growth in the previous figures. Also, a group 
Control Naïve must be included here, as has been performed in the previous experiments. 
 
Response: to better illustrate the tumor growth and maintain the logics of all the figures 
shown in the manuscript, we have replaced the previous data of Fig 7 by newly performed 
experiment for Fig 7 (now renumbered as Fig 8 the single experiment performed during the 
revision process including Control Naïve group as per suggested by the Reviewer). 
 
Action: new experiment for is included as Fig 8 in the revised version of the manuscript. 
 
 
Minor concerns 
In the introduction, the authors mention 'unenestic' effects as an established term of describing 
effects on distant metastasis after treating a particular lesion. I do not know this term, a google 
search also did not help. My suggestion for a well established term would be 'abscopal' effect. In 
this context, the citation of the paper by Senzer et al, 2009, mentioning the elimination of distant 
melanoma lesions after intratumoral T-Vec injection would be a better fit than the used self-
citations. 
 
Action: as suggested by the Reviewer, we have added the term abscopal, which better 
designs the systemic effect induced in distant lesions upon local treatment. 
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Sometimes, terms are not consistently used: The Isotype antibody is sometimes RIgG, 
sometimes RatIgG; Veh and Control in the legend of 5B/C. Should be standardized. 
 
We thank the reviewer for this observation, and we have corrected these terms in figures and 
figure legends of the revised version of the manuscript. 
 
Action: we have replaced the terms RatIgG by RIgG in figures and in the figure legend of Fig 
5. 
 
FIGURES FOR REVIEWERS’ INSPECTION 
 
Figure 1 

 
 
 
 
 
 
 
 



EMBO Molecular Medicine - Peer Review Process File 
 

 
© European Molecular Biology Organization 12 
 

Figure 2 
 

 
 
 
Figure 3 
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2nd Editorial Decision 23 September 2019 

Thank you for the submission of your revised manuscript to EMBO Molecular Medicine. We have 
now received the referees' reports, and as you will see they are now supportive of publication of 
your work. I am therefore pleased to inform you that we will be able to accept your manuscript once 
minor editorial concerns are addressed. 
 
I look forward to reading a new revised version of your manuscript as soon as possible. 
 
 
***** Reviewer's comments ***** 
 
Referee #1 (Comments on Novelty/Model System for Author): 
 
Originality of the repurposing of yellow fever vaccine 
Various experimental models 
Demonstration that the pre_immunization status does not preclude the efficacy of the oncolytic virus 
 
Referee #1 (Remarks for Author): 
 
The authors satisfactorily address my various concerns 
 
 
Referee #2 (Remarks for Author): 
 
None 
 
 
Referee #3 (Comments on Novelty/Model System for Author): 
 
1. The study is elaborate and conceptionally sound. Experiments have been performed with all 
necessary control groups. 
2. The novelty is good since the use of the yellow fever vaccine as an oncolytic Virus analogue off-
the-shelf is a smart idea. The use of an oncolytic or inflammatory agent to immunoactivate a tumor 
for checkpoint agonists or antagonists is an already established concept. 
3. Medical Impact is high since already components can be used that are either approved or are in 
late clinical development. Particularly the synergy with anti-CD137 looks promising. 
4. The MC38 model in Black6 is well established and suitable for this study. 
 
 
Referee #3 (Remarks for Author): 
 
My concerns have been appropriately addressed. 
 
 
2nd Revision - authors' response 22 October 2019 

Authors made the requested editorial changes. 
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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?

The	sample	size	(n	=	5	to	8)	for	the	in	vivo	experiments	was	determined	to	be	the	optimal	size	for	
statistical	analysis	while	using	an	appropriate	number	of	laboratory	mice	and	allowing	for	
independent	repeats.	For	experiments	performed	with	transgenic	mouse	strains,	sample	size	was	
also	dependent	on	the	availability	of	genetically	engineered	donors.	Besides,	for	the	acceptance	of	
the	ethical	protocol	used	in	this	work,	we	used	an	online	resource	to	determine	sample	size	
estimates	http://www.biomath.info/power/ttest.htm	

Regarding	in	vivo	experiments,	mice	that	not	presented	the	expected	size	of	tumors	and	presented	
very	small	or	very	large	tumor	volumes	before	tumor	tratment	initiation	were	excluded.	For	
bilateral	models,	all	contralateral	tumors	were	palpable	and	measurable	with	caliper	before	
treatment	initiation	and	had	to	reach	a	size	around	3x3	mm.	Mice	that	showed	signs	of	disease,	if	
occured,	were	discarded	and	euthanized	before	treatment	initiation.	No	mice	were	excluded	once		
assigned	to	a	treatment	group	and	treated.	

Before	in	vivo	intratumoral	injections,	tumors	were	measured	and	mice	were	randomized	to	
homogeneouly	assign	all	tumor	ranges	to	every	group.	Groups	were	then	assigned	to	a	specific	
treatment	randomly.

Manuscript	Number:	EMM-2019-10375

For	every	figure	we	tested	the	normality	of	the	population	(Kolmogrov-Sirnov,	Shapiro	Wilk	and	
D'Agostino)	with	graphpad	software.	Almost	all	experiments	presented	an	n<10	per	biological	
replicate	and	therefore	non	parametric	tests	were	then	used.	

All	multigroup	analysis	performed	was	done	in	the	non-parametric	option	as	sample	size	was	n<10	
so	we	assumed	non	gaussian	distributions.	Statistical	analysis	of	tumor	growth	control	is	done	by	
analyzing	the	differences	in	the	growth	curves	alone	the	whole	experiment.	For	tumor	growth	data	
analyses,	mean	volumes	of	tumors	over	time	were	fitted	using	the	formula	y	=	A	x	e	(t-t0)	/	(1	+	e(t-
t0)/B),	where	t	represents	time	(Berraondo	et	al,	Cancer	Res	2007).	Therefore,	this	statistical	
method	informs	about	the	differences	in	the	growth	curve,	not	only	in	the	differences	in	tumor	
sizes	in	particular	data	point.	

No.

When	parametric	test	were	used,	variance	was	similar	between	the	groups.	In	general,	and	
specially	for	in	vivo	flow	cytometry	experiments,	we	assumed	nonparametric	Kruskal-Wallis	test	
instead	of	ANOVA	due	to	sample	size	per	group	(n<10	in	each	biological	replicate).

The	mice	were	randomly	assigned	to	the	different	treatments,	randomization	occured	the	day	
before	treatment	onset	and	mean	and	standard	deviation	of	each	group	was	compared	to	assign	
animals	to	each	group	of	treatment.

The	investigators	were	not	blinded	when	conducting	or	analyzing	the	experiments	shown	in	this	
study.As	mentioned,		Mice	were	randomly	assigned	to	the	different	treatments	a	day	before	
treatment	initiation.

There	was	no	randomization	or	blinding.	Recipients	were	co-housed,	when	possible.

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.

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	#	(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).

To	have	enough	sample	size,	in	vitro	experiments	were	performed	using	at	least	five	biological	
replicates	and	repeated	at	least	three	times.	In	the	case	of	cell	line	sensitivity	of	17D,	we	tested	six	
different	cell	lines	of	different	tissue	origin	to	show	a	representative	population	of	mouse	and	
tumor	cell	lines.	Sample	sizes	for	flow	cytometry	and	in	vivo	experiments	were	based	on	previous	
experiments	and	the	availability	of	genetically	engineered	donors.	

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

C-	Reagents

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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This	checklist	is	used	to	ensure	good	reporting	standards	and	to	improve	the	reproducibility	of	published	results.	These	guidelines	are	
consistent	with	the	Principles	and	Guidelines	for	Reporting	Preclinical	Research	issued	by	the	NIH	in	2014.	Please	follow	the	journal’s	
authorship	guidelines	in	preparing	your	manuscript.		
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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.

N/A

N/A	

N/A	

N/A	

N/A	

N/A

N/A

N/A

N/A

	Six-	to	eight-week-old	female	C57BL/6	were	purchased	from	Envigo	(www.envigo.com).	Batf3-/-	
and	WT	cousin	colonies	(Sanchez-Paulete	et	al,	2016)	and	TCR	transgenic	OT-1	CD45.1	mouse	
strain,	all	in	C57BL/6	background,	were	bred	in	CIMA	in	specific	pathogen-free	conditions.	WT	and	
Batf3-/-	from	the	heterozygotes,	and	these	colonies	were	used	in	subsequent	experiments.	

All	animal	procedures	were	approved	and	conducted	under	institutional	ethics	committee	
guidelines	(study	number	040-16)	with	compliance	with	national,	institutional	and	EU	guidelines.	

OK

G-	Dual	use	research	of	concern

F-	Data	Accessibility

N/A	

N/A	

N/A	

Vero	monkey	kidney	epithelial	cells	(ATCC	CCL-81),	mouse	CT26	colon	carcinoma,	B16-F10	mouse	
melanoma	cells,	TC-1,	mouse	lung	epithelial	cells	and	4T1	mouse	breast	carcinoma	were	
purchased	from	American	Type	Culture	Collection	(ATCC).	B16-OVA	melanoma	cells	and	MC38	
colon	carcinoma	cells	were	a	kind	gift	from	Dr.	Lieping	Chen	(Yale	University,	New	Heaven,	CT)	and	
Dr.	Karl	E.	Hellström	(University	of	Washington,	Seattle,	WA)	respectively.	Human	colon	cancer	cell	
lines	HT-29	and	HCT	116	were	purchased	from	the	ATCC.	RCC10	human	renal	cell	carcinoma	was	
kindly	provided	by	Dr	Luis	del	Peso	(CSIC-UAM,	Madrid,	Spain).	BT-474	human	breast	cancer	cell	
line	was	a	kind	gift	from	Dr	López-Botet,	IMIM,	Barcelona	and	UMBY	and	ICNI	human	melanoma	
were	derived	from	primary	surgical	samples	of	metastatic	lesions	of	patients	at	the	Department	of	
Dermatology,	University	Hospital	Erlangen.	Human	non	transformed	fibroblasts	were	cultured	
from	normal	tissue	a	surgical	specimen	upon	informed	consent	(F47550N)	from	our	cell	bank.	Cell	
lines	were	routinely	tested	for	mycoplasma	contamination.	Cells	were	not	authenticated.

All	flow	cytometry	antiobodies	were	purchased	from	Biolegend,	and	all	were	specific	against	
mouse	epitopes.	FcR-Block	(anti-CD16/32	clone	2.4G2),anti-CD45-PECy7	(clone	30-F11),	anti-CD8-
BV510	(clone	53-6.7),	anti-NK1.1-PECy5	(clone	PK-136),	anti-CD137-APC	(clone	17B5),	anti-PD-1-
FITC	(clone	29F.1A12),	anti-CTLA4	(UC10-4B9),	anti-CD45.2-FITC	(104),	anti-CD25-APC	(PC61),	anti-
CD4-BV421	(GK1.5),	anti-CD45.1-BV785	(A20),	anti-CD54.2-PerCP/Cy5.5	(104),	anti-CD8-BUV395	
(53-6.7),	anti-	CD4-	BUV496	(GK1.5),	CD4	BUV496(PC61),	anti-CD3-AF700	(SK7),	anti-FoxP3	PE	(FJK-
16	S),	Syr	HAMST	PE	(SHG-1),	Rat	IgG1	APC	(R3-34),	Rat	IgG2a	FITC	(RTK2758),	Armenian	hamster-
PE	(RTK4530),	mIgG1	PE	(MOPC-21).	For	in	vivo	experiments,	the	following	inmmunostimulatory	
antibodies	were	used:	InVivoPlus	anti-PD1	(RMP1-14),	InVivo	anti-CD137	(3H3)	or	InVivoMAb	RIgG	
from	BioXCell.	Depletion	experiments	were	performed	with	anti-CD4	(GK1.5),	anti-CD8	(2.43),	anti-
NK	(PK136),	GR-1(RB6-8C5),		anti-IFNaR-1	(clone	MAR1-5A3)	and	RIgG	isotype	(Bioxcell)	

D-	Animal	Models

E-	Human	Subjects


