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1st Editorial Decision

October 15, 2019

October 15, 2019
Re: Life Science Alliance manuscript #LSA-2019-00545-T
Dr. Vivian Wai Yan Lui
The Chinese University of Hong Kong
School of Biomedical Sciences
Hong Kong

Dear Dr. Lui,
Thank you for submitting your manuscript entitled "MAPK Pathway Mutations in Head and Neck
Cancer affect Immune microenvironments and ErbB3 signaling" to Life Science Alliance. The
manuscript was assessed by expert reviewers, whose comments are appended to this letter.
As you will see, while the reviewers appreciate your work, they both think that your conclusions are
not sufficiently supported by the data provided. They both provide constructive input, however,
based on which we would like to invite you to submit a revised version to us should you be able to
address the concerns raised. Please note that we will need strong support from the reviewers on
the revised version. Importantly, the data shown are not all convincing and improved data need to
get provided to better support the main conclusions. Furthermore, the metadata analyses need to
be more granular and controlled and justifications / revision of the approaches provided.
To upload the revised version of your manuscript, please log in to your account:
https://lsa.msubmit.net/cgi-bin/main.plex
You will be guided to complete the submission of your revised manuscript and to fill in all necessary
information. Please get in touch in case you do not know or remember your login name.
We would be happy to discuss the individual revision points further with you should this be helpful.
While you are revising your manuscript, please also attend to the below editorial points to help
expedite the publication of your manuscript. Please direct any editorial questions to the journal
office.
The typical timeframe for revisions is three months. Please note that papers are generally
considered through only one revision cycle, so strong support from the referees on the revised
version is needed for acceptance.
When submitting the revision, please include a letter addressing the reviewers' comments point by
point.
We hope that the comments below will prove constructive as your work progresses.
Thank you for this interesting contribution to Life Science Alliance. We are looking forward to
receiving your revised manuscript.

Sincerely,
Andrea Leibfried, PhD
Executive Editor
Life Science Alliance
Meyerhofstr. 1
69117 Heidelberg, Germany
t +49 6221 8891 502
e a.leibfried@life-science-alliance.org
www.life-science-alliance.org
--------------------------------------------------------------------------A. THESE ITEMS ARE REQUIRED FOR REVISIONS
-- A letter addressing the reviewers' comments point by point.
-- An editable version of the final text (.DOC or .DOCX) is needed for copyediting (no PDFs).
-- High-resolution figure, supplementary figure and video files uploaded as individual files: See our
detailed guidelines for preparing your production-ready images, http://www.life-sciencealliance.org/authors
-- Summary blurb (enter in submission system): A short text summarizing in a single sentence the
study (max. 200 characters including spaces). This text is used in conjunction with the titles of
papers, hence should be informative and complementary to the title and running title. It should
describe the context and significance of the findings for a general readership; it should be written in
the present tense and refer to the work in the third person. Author names should not be mentioned.
B. MANUSCRIPT ORGANIZATION AND FORMATTING:
Full guidelines are available on our Instructions for Authors page, http://www.life-sciencealliance.org/authors
We encourage our authors to provide original source data, particularly uncropped/-processed
electrophoretic blots and spreadsheets for the main figures of the manuscript. If you would like to
add source data, we would welcome one PDF/Excel-file per figure for this information. These files
will be linked online as supplementary "Source Data" files.
***IMPORTANT: It is Life Science Alliance policy that if requested, original data images must be
made available. Failure to provide original images upon request will result in unavoidable delays in
publication. Please ensure that you have access to all original microscopy and blot data images
before submitting your revision.***
--------------------------------------------------------------------------Reviewer #1 (Comments to the Authors (Required)):
This paper utilised a variety of publicly available data bases (i.e. datasets from the Cancer Genome

Atlas (TCGA), Kaplan-Meier survival curves, CCLE-proteomic, immunotherapy clinical and targeted
sequencing data) as well as experimental data to explore the link between activating mutation in
components of the MAPK pathway and increased survival of head and neck squamous cell
carcinoma (HNSCC) patients. Accordingly, the analysis revealed that increased MAPK signaling
correlated with decreased Erb3 phosphorylation, a well-established marker of HNSCC progression,
and increased infiltration of CD8+ T-cells in tumours, a marker of high immunoreactive
microenvironment.
Overall opinion:
This is an interesting paper which provides evidence that activating mutations in the MAPK
pathway, often associated with a "pro-tumorigenic function", constitute good prognostic indicators
for HNSCC patients. The approach is scientifically sound. However, there are a number of concerns
that must be addressed prior to considering the paper for publication.
Major comments:
Fig. 2d: These data present experimental evidence that increased MAPK signaling suppresses Erb3
phosphorylation. This is critically important to support the idea that increased survival associated
with activating mutations in the MAPK pathway could be, at least in part, mediated by decreased
Erb3 signalling. However, to be convincing the authors must improve the quality of these data. In
particular, some immunoblot images are clearly over-exposed and therefore uninterpretable. The
exposure time for each panel must be chosen so that the intensity of the bands in the EGFP
extracts is the same between the different conditions of infection (e.g. the level of pErb3 in the
EGFP control extract presented next to Ras infected cells should be the same as that presented in
EGFP control used for MA2K1 expression. Moreover, the quantification of the chemiluminescent
signal should be expressed as ratio, i.e. pErb3/Erb3. The data should represent the mean of at least
3 independent +/- SD or SE, so that the data can be statistically analysed.
Fig. 2e: The authors should explain why pErb3 is detected as a doublet in primary cells. The size of
pErb3 does not seem to match across the different cell types. For example, the band corresponding
to pErb3 in HSC6 cell lines is lower than in the other extracts. The intensity of the pRSK band in
HSC6 cell line is too low to convincingly demonstrate the pharmacological efficacy of GDC-0994. As
indicated for panel d, the quantification of the chemiluminescent signal should be expressed as
ratio, i.e. pErb3/Erb3. The data should represent the mean of at least 3 independent +/- SD or SE,
so that the data can statistically analysed.
Fig. 2g: The quality of the images is very poor. Better images should be provided at a higher
magnification so that the intensity and membrane localisation of p-Erb3 can be convincingly
compared between MAPK-mutant and -wild HNSCC patient tumors.
Fig. 4d and e: This analysis should include a tumour growth curve to show the effect of activating
mutations in MAPK signaling pathway (i.e. mHRAS-G12V and MAPK1-D319N/E320K) on the
tumorigenic activity of HNSCC cells. This is essential to correlate the increase in CD8+ T-cell
infiltration and cell death caused by MAPK activation with tumor development, according to
increased overall survival of MAPK mutant HNSCC patients. Moreover, the time of tumor collection
after cell implantation should be clearly indicated. Lastly, the authors must examine the level of pErb3 in these tumours to confirm the link between MAPK and Erb3 signaling and further explore the
relationship with high immuneactivity of the microenvironment.

Minor comments:
The grammar should be improved throughout the paper and there are many typos that must be
corrected.

Reviewer #2 (Comments to the Authors (Required)):
Here, the authors present a molecular landscape that is associated with MAPK-mutant head and
neck squamous cell carcinoma (HNSCC). Using mostly TCGA data, they first showed that MAPKmutant HNSCCs are of a favourable prognostic subtype, regardless of HPV status. To explain this,
they showcased two main findings - 1) the association of MAPK-mutant HNSCC with low p-ErbB3
expression, which may result in reduced tumour proliferation; and 2) the presence of a "hot"
cytolytic immune landscape, mostly determined by RNA expression. To substantiate their claims,
they include some primary MAPK-mutant and MAPK-wt primary HNSCC cell lines.
Overall, the work is well done and rather comprehensive. However, I found it difficult to follow in
parts. In particular, it is unclear how the story jumped from ErbB3 to interrogating the immune
landscape. On this note, I am also unclear about how the BRAF mutational status mattered to the
overall story, let alone explained for the favourable prognosis that is observed with MAPK-mutant
HNSCC. In addition to this point, I have the following other points that address specific aspects of
the story.
1. Clinical prognostication: I am aware that the granularity of these analyses is limited by the data
that is available from the TCGA datasets. However, by presenting the analyses in Figure 1, the
authors had overlooked several possible clinical confounders that ought to be considered. Apart
from the obvious treatment heterogeneity (Supplementary Fig S1), several clinical parameters such
as tumour site (oral cavity vs oropharynx etc), pathological features (including margin and
extranodal extension status) were not considered. While it is appreciable that consideration of all
these parameters in a multivariable model would be statistically challenging in terms of over-fitting,
the authors could explore the "true" prognostic performance of MAPK-mutation status by
examining the association in a specific tumour type or at least consider the key factors like margin
and extranodal extension status in a multivariable logistic regression analysis.
2. Next, for Figures 1b and 1e, I am unsure what the authors meant when they indicated favourable
and unfavourable OS? Is this by a certain cut-off? And if so, what's the justification of using such a
cut-off?
3. Association of MAPK-mutated and p-ErbB3: In the same vein, how was the p-ErbB3 defined?
Presumably, this was by gene expression and if so, how did the authors normalised for the different
RNA raw counts? And did they examine p-ErbB3 or total ErbB3 in Figure 2a?
4. As mentioned above, I am unsure how is the data on the BRAF mutation status relevant for this
analysis? The authors have mostly demonstrated the possible interaction between BRAF v600E
status and ErbB3 expression; but they have not shown that treatment with a BRAF inhibitor
reversed this phenotype? I would recommend additional experiments or perhaps preferred, to
streamline the presentation of these results.
5. MAPK-mutation status and the immune landscape: In Figures 4f-i, the authors had not justified
their approach of using the arbitrary cut-offs of top 20% and bottom 20% for each of the immune
signature scores. Did they perform a sensitivity analysis or was this the cut-off chosen because it
yielded the best results in terms of separation of survival curves? What would the curves look like

had they chosen the median or upper most tertile or quartile vs mid-lowest tertiles/quartiles? In the
same vein, what were the respective numbers at risk for each subgroup (top and bottom 20%) for
each immune score (CYT, T effector, IFNG)? Without these analyses, I am unconvinced by their
results, and the authors ought to tone down on their claims.
6. In the same vein, for the heatmap (Figure 4j), colour codes are missing for the respective bars,
and likewise, it is not sure how the high vs low subtypes were defined.
7. MAPK-mutation, TMB status and immunotherapy response: I would contest the relevance of
TMB status for these analyses. Foremost, the data supporting the concept that TMB predicts
response to immunotherapy is controversial and largely based on retrospective data. Next, in line
with my earlier comments, what cut-off did the authors use to defined TMB high, since the cut-off
varies by tumour types and NGS platforms based on which the molecular profiling data was
generated. In fact, TMB is of limited utility in HNSCC, but rather CPS or PDL1 status (KEYNOTE048 trial) is more predictive of immunotherapy response in HNSCC. On these counts, I will suggest
that the authors simplify their analyses and restrict their interpretation to MAPK-mutational status
and possibly PD1/PDL1 expression if extraction of that data is possible.
8. I will also suggest that the authors refer to the analyses by Chen YP (Annals of Oncology, 2019;
PMID: 30407504), and test the association of the MAPK-status with the immune class described in
that paper.

1st Authors' Response to Reviewers

March 26, 2020

Point-by-Point Reply to Comments:
Reviewer #1:
We would like to thank the reviewer for the comment that “this is an interesting paper which provides
evidence that activating mutations in the MAPK pathway, often associated with a "pro-tumorigenic
function", constitute good prognostic indicators for HNSCC patients.” We are grateful for the kind
comments of the reviewer which truly helped improving our manuscript. Thank you very much!
Comment 1:
Fig. 2d: These data present experimental evidence that increased MAPK signaling suppresses Erb3
phosphorylation. This is critically important to support the idea that increased survival associated with
activating mutations in the MAPK pathway could be, at least in part, mediated by decreased Erb3
signalling. However, to be convincing the authors must improve the quality of these data. In particular,
some immunoblot images are clearly over-exposed and therefore uninterpretable. The exposure time
for each panel must be chosen so that the intensity of the bands in the EGFP extracts is the same
between the different conditions of infection (e.g. the level of pErb3 in the EGFP control extract
presented next to Ras infected cells should be the same as that presented in EGFP control used for
MA2K1 expression).
Moreover, the quantification of the chemiluminescent signal should be expressed as ratio, i.e.
pErb3/Erb3. The data should represent the mean of at least 3 independent +/- SD or SE, so that the
data can be statistically analysed.

Our Reply: Thank you very much for the reviewer’s suggestions to further improve the figure quality
and presentation, as well as the comment for the statistics. First, we would like to apologize for the
use of multiple Western blot sets since a large number of infection sets and thus Western blots were
being handled, and for each infection, an EGFP control was included. Thus, across different infection
sets, the EGFP bands from individual runs may look different in intensities. We took the reviewer’s
comment to make the Western blot presentation more consistent across different independent
experimental sets by taking the efforts to repeat again 4 large independent infection sets (N=4 sets
total) for all mutants and WTs, and run the gels at the same time for each set of infection to minimize
the problem of intensity differences across gene sets (i.e. with one EGFP control across all mutants
and WTs). Though one gel can take in 10 samples only, simultaneous running of all samples at the
same time in the entire infection set did markedly improve the quality and intensity of bands across
different WT and mutants. Please kindly see the new Fig. 2b in this revised manuscript. We are so
grateful for the reviewer’s suggestions and now all intensities are comparable with the same EGFP
control. Care was also taken to avoid overexposures as well.
For p-ErbB3 quantification, we chose to use “p-ErbB3 normalized to loading” because we followed
the RPPA proteomic data from TCPA, with which all protein levels, including p-ErbB3, were
normalized to general loading control in an unbiased manner. We also noted that total ErbB3 was
not correlated with HNSCC patient survival. Therefore, it would mean that “p-ErbB3 normalized to
loading” would be our focus in our Western blot analyses. Yet, we honoured the reviewer’s concern
and in this revised manuscript, we performed 4 independent experimental repeats, and we quantified:
1) for p-ErbB3 (normalized to actin for loading; shown in new Figure 2b) and found consistent and
significant changes for MAPK pathway mutants in downregulating p-ErbB3 levels normalized to

loading as expected from the TCPA analyses shown by the TCPA bioinformatics. 2) also the pErb3/Erb3 ratio per reviewer’s suggestion for your kind reference, since some mutants e.g. MAP2K1
p.K57N are noted to reduce both the levels of p-ErbB3 and total ErbB3, and so the p-ErbB3/ErbB3
ratios for MAP2K1 WT and mutant may not display statistical difference. Whereas for some mutants,
this ratio was still showing statistical significance, such as ARAF p.S124F, and BRAF p.V600E. The pErb3/Erb3 ratio was shown in Supplementary Figure S4a for readers’ reference due to the limitation
of space in the main Figure. Nevertheless, this calculated ratio does provide some degree of reference
to total ErbB3 in each mutant set. We thank the reviewer’s suggestions to help improving the quality
and presentation of our findings. Thank you!
Comment 2:
Fig. 2e: The authors should explain why pErb3 is detected as a doublet in primary cells. The size of
pErb3 does not seem to match across the different cell types. For example, the band corresponding
to pErb3 in HSC6 cell lines is lower than in the other extracts.
The intensity of the p-RSK band in HSC6 cell line is too low to convincingly demonstrate the
pharmacological efficacy of GDC-0994. As indicated for panel d, the quantification of the
chemiluminescent signal should be expressed as ratio, i.e. pErb3/Erb3. The data should represent the
mean of at least 3 independent +/- SD or SE, so that the data can statistically analysed.
Our Reply: We notice that double bands of p-ErbB3 can happen sometimes when the low percentage
SDS-PAGE gel was run for a long time. We apologize for this oversight. We have re-run the Westerns
for a shorter time and ensured this was not happening. We also apologize that our gels for different
panels were slightly displaced in terms of positioning of the subpanels, thus making the p-ErbB3 or
total ErbB3 bands look slightly off in size across the subpanels. We have fixed these problems in the
new Figure 2c in our revised manuscript.
Concerning reviewer’s query on the low level of p-RSK in HSC-6, we
hereby confirmed its very low p-RSK level vs. Pt.25 and HSC-4 as
shown in the Review-Supplementary Figure 1. In fact, HSC-6 has very
low endogenous level of p-RSK, which can be seen with either very
long exposure (2h), or increased loading amount of protein lysates for
this cell line only (100 micrograms of protein lysates for HSC-6 treated
with vehicle control, as well as GDC-0994; new Fig. 2c). We hope that
this will enable a clearer visual display for the effect of GDC-0994 on
p-RSK inhibition in HSC-6. The new figure legend was thus modified
accordingly (p.31 & 32 of the revised manuscript).
We have repeated the experiment 4 times (N=4 independent
repeats). For quantification, as explained above under comment 1, we intended to follow the TCPA
RPPA data analysis for all normalization of all protein levels, thus normalizing p-ErbB3 to loading in
our Western blots. Nevertheless, we plotted the cumulative plots for both the normalized p-ErbB3
level, as well as the p-ErbB3/ErbB3 ratio in Supplementary Figure S5b per reviewer’s suggestion. Again,
statistical significance was observed consistently for GDC-0994’s effect on p-RSK upon ERK inhibition
in MAPK-mutant HNSCC models (Pt.25 and HSC-6), as well as in MAPK-WT cells (HSC-4) (N=4
independent experiments), which was consistent with the RPPA results of TCPA (p-ErbB3 normalized
to loading) as well as our hypothesis that ErbB3 activity is important in MAPK-mutant HNSCC cell

models. Yet, since the drug GDC-0994 also exert some effects on total ErbB3 levels in cell line
dependent manner with mechanisms unclear (please note the slight downregulation of total ErbB3 in
Pt.25, and HSC-4; while slight upregulation in HSC-6), the ratio of p-ErbB3/total ErbB3 would not
accurately reflect ErbB3 activity as the denominator values were also changed by the drug, but not in
the vehicle control. Nevertheless, the calculated ratios are shown for your kind reference in the new
Supplementary Figure 5b.

Comment 3:
Fig. 2g: The quality of the images is very poor. Better images should be provided at a higher
magnification so that the intensity and membrane localisation of p-Erb3 can be convincingly
compared between MAPK-mutant and -wild HNSCC patient tumors.
Our Reply: We apologize for the poor image quality for some tumors in the original manuscript. We
have attempted to re-take pictures for some of the tumors with poor images, and were able to provide
better images with high clarity and higher magnification (40 x images) to see the membranous p-ErbB3
staining. Please kindly see the new Figure 2e in the revised manuscript. However, because the image
quality of the T92 (MAPK-mut) and T90 (MAPK-WT) tumor were still poor, we therefore decided to
stain a new pair of MAPK-WT (T75) and MAPK-mut (T61) tumors to replace them. This new pair of
tumors are showing consistent results as before that MAPK-mut (T61) has reduced p-ErbB3 staining
compared to the MAPK-WT (T75) tumor. Thank you!

Comment 4:
Fig. 4d and e: This analysis should include a tumour growth curve to show the effect of activating
mutations in MAPK signaling pathway (i.e. mHRAS-G12V and MAPK1-D319N/E320K) on the
tumorigenic activity of HNSCC cells.
This is essential to correlate the increase in CD8+ T-cell infiltration and cell death caused by MAPK
activation with tumor development, according to increased overall survival of MAPK mutant HNSCC
patients.
Our Reply: We thank the reviewer for the comments. First,
we have to deeply apologize that due to the social
movements in Hong Kong (from Nov-Dec 2019) and the
coronavirus outbreak in Hong Kong (Jan-March 2020, or
potentially even much longer), our laboratory have been
closed, and with unscheduled intermittent long-term
suspensions. It was entirely impossible for us to complete
the entire growth curve experiment kindly suggested by the
reviewer. Despite all these difficulties, in the month of Jan
2020 prior to the outbreak, we were able to complete a
preliminary experiment to test the tumorigenicity of the
mHRAS G12S and mMAPK1 D319N mutants in C3H mice (Review-Supplementary Figure 2). Consistent
with our observed increased of apoptosis detected in the mHRAS G12S mutant vs mHRAS-WT, and
mMAPK1 D319N mutant vs mMAPK1-WT, we found either a relatively smaller tumor size (mHRAS
G12S) or a potential lower rate of tumor formation (mMAPK1 D319N) in MAPK mutant tumors. In this
preliminary experiment, a relatively large tumor size of mHRAS-WT tumors than mMAPK1-WT tumors
was noted. However, ever after Jan 2020, we were unable to carry out animal experimentation, and

we are so unsure of how long will the coronavirus outbreak last. Yet, we hope that this preliminary
piece of data could serve to provide a reasonable answer to the reviewer’s concern regarding the
tumorigenicity of these mutant tumors.
We also have an additional piece of information regarding the tumorigenicity of MAPK pathway
mutant HNSCC tumor, which is interesting to be shared here: with our in-house xenograft established
from Pt.25 cells (grown from an HNSCC patient in Hong Kong) which carry both HRAS p.G12S and
MAPK1 p.R135K mutations, we found that cells did establish tumors in vivo (8/8, 100), but with rather
unexpected growth characteristics over time. As shown in Review-Supplementary Figure 3, the
tumors started to grow around day 5 after inoculation, but once
the tumors were established, they became very stagnant in
growth rate over time and maintained as small size tumors
(~40mm3). This is in contrast to the known aggressive nature of
HNSCC and in fact, Pt.25 xenografts grew very differently when
compared to two other MAPK-WT in-house xenografts from
patients’ tumor cells we established in Hong Kong (Pt.16, Pt.13;
Review-Supplementary Figure 3). Though this is unlikely due to the
immune aspects we identified in this study as these human HNSCC
xenograft data were performed in nude mice (without CD8+ cells),
our findings do suggest likely additional intrinsic properties of MAPK-mutant HNSCC tumors of even
more unknown mechanisms other than the ones we could identify by TCGA and TCPA omics analysis
(i.e. p-ErbB3 and immune-hot natures). Unfortunately, this represent the limitation of the current
omics analyses on TCGA and TCPA data.
In fact, an obvious limitation of the current TCGA and TCPA data is that those tumors are all treatment
naïve, which prohibits us to examine potential mechanisms related to good treatment outcomes upon
therapy as in TCGA (i.e. treatment-related omics characteristics or related changes in MAPK-mutant
tumors in TCGA and TCPA are not available). Lastly, we have previously shown that 2 MAPK1-mutants
(p.E322K, and recently p.D321N) are particularly sensitivity to EGFR inhibition [1]. These findings may
support the notion that MAPK-mutant HNSCC may have other special properties linking to better
HNSCC patient outcomes because of their potential responsiveness to certain drug treatments,
including EGFR inhibitors. Again, this kind of treatment-related omics data area lacking in the current
TCGA and TCPA settings. It is possible that with richer treatment details and omics data linked to drug
responses, including tumor shrinkage over time for each patient, more mechanisms can be identified
for MAPK-mutant HNSCC tumors.

Comment 5:
Moreover, the time of tumor collection after cell implantation should be clearly indicated. Lastly, the
authors must examine the level of p-Erb3 in these tumours to confirm the link between MAPK and
Erb3 signaling and further explore the relationship with high immuneactivity of the
microenvironment.

Our Reply: We apologize for our oversight. We have detailed the time of tumor collection in the figure
legend for Fig. 4d: day 6 for mMAPK1-WT vs. mMAPK1
p.E320K pair due to high levels of tumor cell apoptosis
early at day 6 already), and day 11 for mHRAS-WT vs.
mHRAS p.G12V & mMAPK1-WT vs. mMAPK1 p.D319N
pairs. Please see p.33 in the revised manuscript with
RED highlight). Furthermore, we have also performed
staining for mMAPK1-WT vs mMAPK1 D319N tumors as
well as mHRAS-WT vs mHRAS p.G12V tumors (grown in
C3H mice), and found that both mHRAS p.G12V and
mMAPK1 p.D319N mutant tumors resulted in
downregulation of p-ErbB3 staining vs. respective WT
tumors (Review-Supplementary Figure 4).
Thus,
agreeing with our findings using in vitro engineered
model (as shown in manuscript Figure 2b), and the direct
patient tumor staining (as shown in manuscript Figure
2e), we further demonstrated in mouse tumor that
hotspot mutations of MAPK pathway could lead to p-ErbB3 downregulation in vivo.

As for the link between MAPK-mut/ErbB3 signaling and high immunoreactivity, we apologize that we
might have not made it comprehensively clear in our original manuscript (Fig. 4 J) that with a 50% cutoff for immunoreactivity scores of
the tumors, there was no significant
overlap between low p-ErbB3 RPPA
levels (from TCPA) and high immune
reactivity scores (i.e. p-ErbB3-low
group do not have high IFNG, high
CYT, nor high T-eff scores). We have
performed the analysis further to
cover all cut-offs: ranging from
quintile, quartile, tertile as well. The
results are shown for your kind
reference
below
(ReviewSupplementary Figure 5). Across all
cut-offs, we found no significant
overlaps between low p-ErbB3 RPPA
levels (from TCPA) and high immune
reactivity scores in HNSCC tumors,
strongly indicating the two events
are not co-occurring (i.e. p-ErbB3low group do not have high IFNG,
high CYT, nor high T-eff scores).

Here, for your interest, we also included our TIMER analyses for p-ErbB3 level (high p-ErbB3 and low
p-ErbB3, cut-offs at 10% (decile), 20% (quintile), 25% (quartile), 30%, 33% (tertile), 40% and 50%
(median)) to examine potential relationship between p-ErbB3 and immunity (Review-Supplementary
Figure 6). We found that only at certain cut-offs (but not all cut-offs), there appears to have some
increases in CD4+T cell population in the patient tumors with low p-ErbB3. This is partially consistent
with the tumor model experiment recently put forth by Kumai et al. [2].

Comment 6: Minor comments: The grammar should be improved throughout the paper and there
are many typos that must be corrected.
Our Reply: We apologize for the careless mistakes and typos made. We have carefully edited the
manuscript and have corrected these errors (all in RED highlights in this revised manuscript). Thank
you very much.

Reviewer #2:
Comment 1:
Overall, the work is well done and rather comprehensive.
However, I found it difficult to follow in parts. In particular, it is unclear how the story jumped from
ErbB3 to interrogating the immune landscape. On this note, I am also unclear about how the BRAF
mutational status mattered to the overall story, let alone explained for the favourable prognosis that
is observed with MAPK-mutant HNSCC. In addition to this point, I have the following other points
that address specific aspects of the story.
Our Reply: Thank you for the very positive and kind comments of the reviewer. Concerning the
unexplained jump from ErbB3 to interrogating the immune landscape of MAPK-mutated HNSCC, we
truly apologize for our lack of clarity in our presentation in the original manuscript due to word limits.
In this revised manuscript, we added back the rationale behind to improve the clarity of our
presentation. In addition to our proteomics findings, we further examine, by transcriptomic analysis,
if MAPK-mutant HNSCC tumors harbouring immune features favour survival as recent findings in
melanoma showed that patients with MAPK pathway mutations have remarkable clinical outcome
likely due to increased neo-antigenicity or anti-tumor immune microenvironment [3, 4] (p.9,
highlighted in RED for your kind reference).
As for the small section on BRAF mutational status, we agree with the reviewer to better streamline
the result presentation. We have addressed this under Our Reply to Comment 4 below. Thank you
very much!

Comment 2:
Clinical prognostication: I am aware that the granularity of these analyses is limited by the data that
is available from the TCGA datasets. However, by presenting the analyses in Figure 1, the authors
had overlooked several possible clinical confounders that ought to be considered. Apart from the
obvious treatment heterogeneity (Supplementary Fig S1), several clinical parameters such as tumour
site (oral cavity vs oropharynx etc), pathological features (including margin and extranodal extension
status) were not considered. While it is appreciable that consideration of all these parameters in a
multivariable model would be statistically challenging in terms of over-fitting, the authors could
explore the "true" prognostic performance of MAPK-mutation status by examining the association in
a specific tumour type or at least consider the key factors like margin and extranodal extension
status in a multivariable logistic regression analysis.
Our Reply: Thank you for the reviewer’s expert suggestions. We have performed the multivariable
logistic regression on the dataset and the detailed results are shown in the Review-Supplementary
Table 1 below. Among the predictors (MAPK mutation status, tumor primary site, tumor margin status
and extranodal extension status), only MAPK mutation and extranodal extension are significantly
associated with patient outcome (patient death events). The coefficient estimate of the variable MAPK
mutation is -0.57104, which is negative. It means an increase in MAPK mutation will be associated
with a decreased probability of patient death, which is consistent with our hypothesis.
We further examined if MAPK mutation and extranodal extension are associated with each other by
Fisher’s exact test and showed that there is no significant association between these two factors
(Review-Supplementary Table 2), only a trend to be associated with each other). Therefore, we think

that MAPK pathway mutation can be one of the strong prognostic biomarkers indicating better
outcome in HNSCC.

Comment 2:
Next, for Figures 1b and 1e, I am unsure what the authors meant when they indicated favourable
and unfavourable OS? Is this by a certain cut-off? And if so, what's the justification of using such a
cut-off?
Our Reply: The favourable/unfavourable OS indicated in Figure 1b & 1e are defined by log-rank Pvalue (P<0.05) generated from Kaplan-Meier curves as in Figures 1c and 1d. Patients are stratified by
the specified status, e.g. MAPK1 pathway mut vs. MAPK1 pathway WT, PI3K pathway mut vs. PI3K
pathway WT, HPV(+) vs. HPV(-), etc. Then, the OS advantages were analyzed by Kaplan-Meier survival
analyses. Only those patient groups with log-rank P-value <0.05 (significant) would we consider them
having favourable/unfavourable OS. Hope this clarifies our definition. We have therefore included a
more detailed clarification in the methodology section on p.18 of the revised manuscript in RED
highlights.

Comment 3:
Association of MAPK-mutated and p-ErbB3: In the same vein, how was the p-ErbB3 defined?
Presumably, this was by gene expression and if so, how did the authors normalised for the different
RNA raw counts? And did they examine p-ErbB3 or total ErbB3 in Figure 2a?
Our Reply: Thank you. In the manuscript, p-ErbB3 (i.e. phospho-ErbB3 protein level) specifically refers
to the normalized RPPA phospho-ErbB3 (Y1289) level from TCPA RPPA Level 4 proteomic data. Per
TCPA RPPA information released, the loading is normalized to pan-protein expression levels in the
array (https://bioinformatics.mdanderson.org/public-software/tcpa/?_ga=2.147687607.186219550.
1584258029-509834093.1584258029). We extracted the level 4 normalized p-ErbB3 protein
expression for HNSCC tumors from TCPA database. The p-ErbB3 high/low is defined by the median
cut-off of the p-ErbB3 RPPA value, which is the same criteria adopted by TCPA for survival
analyses/plots in TCPA website (https://tcpaportal.org/tcpa/survival_analysis.html). We have
modified our figure legend by indicating “median cut-off” (p.31 in RED highlights). TCPA-survival
analysis indicates that low p-ErbB3
(Y1289) (median cut-off; Log-rank
P=0.0006 in Figure 2a of our
manuscript) is associated with
good patient outcomes, but not
total ErbB3 levels (median cut-off;
Log-rank P value=0.84285, n.s.).
We have extracted the figure from
TCPA-survival analysis for total
ErbB3 level for your kind reference
below
(Review-Supplementary
Figure 7).

Comment 4:
As mentioned above, I am unsure how is the data on the BRAF mutation status relevant for this
analysis? The authors have mostly demonstrated the possible interaction between BRAF v600E status
and ErbB3 expression; but they have not shown that treatment with a BRAF inhibitor reversed this
phenotype? I would recommend additional experiments or perhaps preferred, to streamline the
presentation of these results.
Our Reply: We agree with the reviewer that the BRAF result on inverse correlation with p-ErbB3
appear to be rather irrelevant. Thus, we have removed this small part, which really help better
streamlining the presentation of MAPK pathway mutants’ effects on p-ErbB3 in HNSCC. Thank you so
much!

Comment 5:
MAPK-mutation status and the immune landscape: In Figures 4f-i, the authors had not justified their
approach of using the arbitrary cut-offs of top 20% and bottom 20% for each of the immune signature
scores. Did they perform a sensitivity analysis or was this the cut-off chosen because it yielded the

best results in terms of separation of survival curves? What would the curves look like had they chosen
the median or upper most tertile or quartile vs mid-lowest tertiles/quartiles? In the same vein, what
were the respective numbers at risk for each subgroup (top and bottom 20%) for each immune score
(CYT, T effector, IFNG)? Without these analyses, I am unconvinced by their results, and the authors
ought to tone down on their claims.
Our Reply: Thank you for your kind comments. To clarify, our original cut-off of 20% was an arbitrary
cut-off. Per reviewer’s requested, we have then analysed the data again with quintile (20%), quartile
(25%), tertile (33%) and median (50%) cut-offs, with the number at risk shown below each graph for
all three immune scores (CYT, IFNG, T-eff scores) (Review-Supplementary Figure 8, which is also
shown in the revised manuscript as Supplementary Figure S11). For IFNG score, across all cut-offs,
the survival associations all reached statistical significance of P<0.05. For CYT score, the survival
associations reached statistical significance of P<0.05 for all cut-offs except for the most relaxed cutoff of 50% (P=0.2). For T-eff score, the survival associations reached statistical significance of P<0.05
for all cut-offs except for a near significant trend of P=0.083 in quartile cut-off. Though these findings
are largely similar to our original findings based on the arbitrary 20% cut-off, we decide to modify the
text accordingly on p.13 of the revised manuscript in RED highlight.

Comment 6:
In the same vein, for the heatmap (Figure 4j), colour codes are missing for the respective bars, and
likewise, it is not sure how the high vs low subtypes were defined.
Our Reply: We apologize for the missing labelling for the color coding for Figure 4j. We have added
back the detailed color coding information in the legend of the figure in this revised manuscript (p.34
in RED highlights). Furthermore, in the original manuscript, we have used the median cut-off (50%
cut-off) to define all three immune scores and
the p-ErbB3 level (just to be consistent with the
p-ErbB3 cut-off defined by TCPA-RPPA dataset,
and in our Figure 2A). Here, we have performed
all cut-offs to examine their relationship more
vigorously and found that across all cut-offs
examined (quintile, quartile, tertile, and median
cut-offs), MAPK pathway mutations are not
overlapping with the immune-high scores
(Review-Supplementary Figure 5). For the
comprehensiveness of reporting and the
relatedness with Figure 4f-h with quintile cut-off
(20%), we have in this revised manuscript, added
also the 20% cut-offs for the readers’
information in the new figure 4j. Results on the
remaining cut-offs are shown in Supplementary
Figure S11.

Comment 7:
MAPK-mutation, TMB status and immunotherapy response: I would contest the relevance of TMB
status for these analyses. Foremost, the data supporting the concept that TMB predicts response to
immunotherapy is controversial and largely based on retrospective data. Next, in line with my earlier
comments, what cut-off did the authors use to defined TMB high, since the cut-off varies by tumour
types and NGS platforms based on which the molecular profiling data was generated. In fact, TMB is
of limited utility in HNSCC, but rather CPS or PDL1 status (KEYNOTE-048 trial) is more predictive of
immunotherapy response in HNSCC. On these counts, I will suggest that the authors simplify their
analyses and restrict their interpretation to MAPK-mutational status and possibly PD1/PDL1
expression if extraction of that data is possible.
Our Reply: Thank you for the reviewer’s expert comment. In this study, the TMB cut-off value was
directly adopted from the original publication that (10.3) for head and neck cancer, the TMB cut-off
was 10.3 (calculated as the number of non-synonymous somatic mutations, single nucleotide variants
and small insertions/deletions, per mega-base in coding regions as defined by the authors:
(https://www.ncbi.nlm.nih.gov/pubmed/30643254) [5]. We employed the same TMB ≥ 10.3 as TMBhigh per original publication. We have modified the figure legend for such definitions of TMB-high vs
TMB-low, please kindly see p.34 for the revised legend.

We agree with the reviewer that in HNSCC, TMB is of limited utility as recently recognized in the field.
This seems to be consistent with our findings in the original Figures 5f and 5h that in HNSCC, TMB was
not significantly associated with improved patient outcomes. Because of this particular concern, we
have modified our text accordingly in the revised manuscript “ Whereas TMB-high status only
demonstrated a trend for better outcome (Supplementary Fig.S12a), consistent with recent clinical
findings that in HNSCC, TMB status may not accurately predict patient outcome (as compared to PDL1 status) [6]” (p.14 in RED highlights). The original TMB figures for HNSCC are thus moved to
Supplementary Figure 12a & 12b.
As for the PD1/PDL1 expression data, since it is not available from the publication, we could not
perform such analysis.

Comment 8:
I will also suggest that the authors refer to the analyses by Chen YP (Annals of Oncology, 2019; PMID:
30407504), and test the association of the MAPK-status with the immune class described in that paper.
Our Reply: Thanks a lot for the expert suggestion. We have shown in Figure 5e that in oral cancer that
MAPK-mut patients have better OS with ICI. We thank the reviewer for suggesting us to analyze the
HNCC-MAPK status using the immune class defined by Chen YP (Annals of Oncology, 2019; PMID:
30407504). Our result showed that with this immune class definition, MAPK-mut status is significantly
associated with “Immune class”, P=0.0195 (Fisher’s exact test) with an Odds Ratio of 0.5313 in head
and neck oral cavity dataset (N=309). We have thus included this new finding into our revised
manuscript (new manuscript Fig.5f and p.14 with RED highlights).
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1st Revision - Editorial Decision

April 14, 2020

April 14, 2020
RE: Life Science Alliance Manuscript #LSA-2019-00545-TR
Dr. Vivian Wai Yan Lui
The Chinese University of Hong Kong
School of Biomedical Sciences

Dear Dr. Lui,
Thank you for submitting your revised manuscript entitled "MAPK Pathway Mutations in Head and
Neck Cancer affect Immune microenvironments and ErbB3 signaling". As you will see, the reviewers
appreciate the introduced changes, and we would thus be happy to publish your paper in Life
Science Alliance pending final revisions:
- please address the remaining reviewer concerns
- some of the figures are too busy and labels cannot be read at normal figure size; this needs to get
addressed - you can introduce additional figures to do so. Please also see our author guidelines
regarding figure preparation.
- please upload the supplementary figures as individual, single-page files;
- Fig S10 and S11 span two pages and labels cannot be read; please revise - you can introduce
further S figures
- please add callouts to either all panels for Fig S1, or mention only S1 in all instances - currently
only some panels are called-out in the ms text
- you have a callout to table S6 - please fix; the current table S5 is also labeled as S6 on its second
page
- the figure legend to figure S11 mentions a panel a); please fix
- please provide all tables in docx or excel format
- please be more specific for the RNA-seq data downloaded and used (add accession codes and
references)
- the manuscript must include a statement in the Materials and Methods identifying the institutional
and/or licensing committee approving the animal experiments
If you are planning a press release on your work, please inform us immediately to allow informing our
production team and scheduling a release date.
To upload the final version of your manuscript, please log in to your account:
https://lsa.msubmit.net/cgi-bin/main.plex
You will be guided to complete the submission of your revised manuscript and to fill in all necessary
information. Please get in touch in case you do not know or remember your login name.
To avoid unnecessary delays in the acceptance and publication of your paper, please read the
following information carefully.
A. FINAL FILES:

These items are required for acceptance.
-- An editable version of the final text (.DOC or .DOCX) is needed for copyediting (no PDFs).
-- High-resolution figure, supplementary figure and video files uploaded as individual files: See our
detailed guidelines for preparing your production-ready images, http://www.life-sciencealliance.org/authors
-- Summary blurb (enter in submission system): A short text summarizing in a single sentence the
study (max. 200 characters including spaces). This text is used in conjunction with the titles of
papers, hence should be informative and complementary to the title. It should describe the context
and significance of the findings for a general readership; it should be written in the present tense
and refer to the work in the third person. Author names should not be mentioned.
B. MANUSCRIPT ORGANIZATION AND FORMATTING:
Full guidelines are available on our Instructions for Authors page, http://www.life-sciencealliance.org/authors
We encourage our authors to provide original source data, particularly uncropped/-processed
electrophoretic blots and spreadsheets for the main figures of the manuscript. If you would like to
add source data, we would welcome one PDF/Excel-file per figure for this information. These files
will be linked online as supplementary "Source Data" files.
**Submission of a paper that does not conform to Life Science Alliance guidelines will delay the
acceptance of your manuscript.**
**It is Life Science Alliance policy that if requested, original data images must be made available to
the editors. Failure to provide original images upon request will result in unavoidable delays in
publication. Please ensure that you have access to all original data images prior to final
submission.**
**The license to publish form must be signed before your manuscript can be sent to production. A
link to the electronic license to publish form will be sent to the corresponding author only. Please
take a moment to check your funder requirements.**
**Reviews, decision letters, and point-by-point responses associated with peer-review at Life
Science Alliance will be published online, alongside the manuscript. If you do want to opt out of
having the reviewer reports and your point-by-point responses displayed, please let us know
immediately.**
Thank you for your attention to these final processing requirements. Please revise and format the
manuscript and upload materials within 7 days.
Thank you for this interesting contribution, we look forward to publishing your paper in Life Science
Alliance.
Sincerely,

Andrea Leibfried, PhD
Executive Editor
Life Science Alliance
Meyerhofstr. 1
69117 Heidelberg, Germany
t +49 6221 8891 502
e a.leibfried@life-science-alliance.org
www.life-science-alliance.org
-----------------------------------------------------------------------------Reviewer #1 (Comments to the Authors (Required)):
The authors have satisfactorily addressed the points raised in my initial reviewed.
Reviewer #2 (Comments to the Authors (Required)):
The authors have adequately addressed my concerns. The manuscript reads a lot better now. I
have the following minor points below.
1. I would suggest the authors include the sample size and number of events for their multivariable
analyses on prognosis for MAPK. From the additional analysis they provided, it is difficult to judge if
the model is over-fitted without knowledge on the number of events.
2. There are some inconsistencies with typos - for example "Dendritic" in upper case but other cell
types were spelt in lower case.
Overall, a well done piece of work that advances our understanding of MAPK mutant Head neck
cancers.

2nd Authors' Response to Reviewers

April 17, 2020

Point-by-Point Reply to Comments:

Reviewer #1 (Comments to the Authors (Required)):
Comment 1:
The authors have satisfactorily addressed the points raised in my initial reviewed.

Our Reply: We would like to thank for the reviewer’s positive comment.

Reviewer #2 (Comments to the Authors (Required)):
Comment 1:
The authors have adequately addressed my concerns. The manuscript reads a lot better now. I have
the following minor points below.

Our Reply: We would like to thank for the advices and comments suggested by the reviewer to
improve the manuscript.

Comment 2:
1. I would suggest the authors include the sample size and number of events for their multivariable
analyses on prognosis for MAPK. From the additional analysis they provided, it is difficult to judge if
the model is over-fitted without knowledge on the number of events.

Our Reply: Thank you for the suggestion from the reviewer. We have included the sample size and
number of events in the new multivariable analyses as shown in Review-supplementary table 1
below.

Comment 3:
2. There are some inconsistencies with typos - for example "Dendritic" in upper case but other cell
types were spelt in lower case.

Our Reply: Thank you for the reminder from the reviewer. We have amended these typos
throughout the manuscript.

Comment 4:
Overall, a well done piece of work that advances our understanding of MAPK mutant Head neck
cancers.

Our Reply: We would like to thank for the reviewer’s positive comment.

2nd Revision - Editorial Decision

April 17, 2020

April 17, 2020
RE: Life Science Alliance Manuscript #LSA-2019-00545-TRR
Dr. Vivian Wai Yan Lui
The Chinese University of Hong Kong
School of Biomedical Sciences

Dear Dr. Lui,
Thank you for submitting your Research Article entitled "MAPK Pathway Mutations in Head and
Neck Cancer affect Immune microenvironments and ErbB3 signaling". I appreciate the introduced
changes and the information provided in the point-by-point response, and it is a pleasure to let you
know that your manuscript is now accepted for publication in Life Science Alliance. Congratulations
on this interesting work.
The final published version of your manuscript will be deposited by us to PubMed Central upon
online publication.
Your manuscript will now progress through copyediting and proofing. It is journal policy that authors
provide original data upon request.
Reviews, decision letters, and point-by-point responses associated with peer-review at Life Science
Alliance will be published online, alongside the manuscript. If you do want to opt out of having the
reviewer reports and your point-by-point responses displayed, please let us know immediately.
***IMPORTANT: If you will be unreachable at any time, please provide us with the email address of
an alternate author. Failure to respond to routine queries may lead to unavoidable delays in
publication.***
Scheduling details will be available from our production department. You will receive proofs shortly
before the publication date. Only essential corrections can be made at the proof stage so if there
are any minor final changes you wish to make to the manuscript, please let the journal office know
now.
DISTRIBUTION OF MATERIALS:
Authors are required to distribute freely any materials used in experiments published in Life Science
Alliance. Authors are encouraged to deposit materials used in their studies to the appropriate
repositories for distribution to researchers.
You can contact the journal office with any questions, contact@life-science-alliance.org
Again, congratulations on a very nice paper. I hope you found the review process to be constructive
and are pleased with how the manuscript was handled editorially. We look forward to future exciting
submissions from your lab.

Sincerely,
Andrea Leibfried, PhD
Executive Editor
Life Science Alliance
Meyerhofstr. 1
69117 Heidelberg, Germany
t +49 6221 8891 502
e a.leibfried@life-science-alliance.org
www.life-science-alliance.org

