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1st Editorial Decision 19th Dec 2023

Dear Dr Li,

Thank you again for submitting your manuscript EMBOJ-2023-115956 for consideration by the EMBO Journal. Please accept
my sincere apologies for getting back to you with unusual protraction due to delayed referee input, as well as detailed discussion
in the editorial team. As indicated, your manuscript has been seen by three referees with expertise in glioblastoma biology,
cancer immunology and cell death and we have received reports from all of them, which are shown below.

In light of the referees' overall encouraging recommendations, | would like to invite you to submit a revised version of the
manuscript, addressing the comments of all three reviewers. | should add that it is EMBO Journal policy to allow only a single
round of revision, and acceptance of your manuscript will therefore depend on the completeness of your responses in this
revised version.

Given the numerous issues raised, | would appreciate if you could contact me during the next weeks for exchange e.g. a video
call to discuss your perspective on the comments and potential plan for revisions.

Please feel free to contact me if you have any questions or need further input on the referee comments.

We generally allow three months as standard revision time. As a matter of policy, competing manuscripts published during this
period will not negatively impact on our assessment of the conceptual advance presented by your study. However, we request
that you contact the editor as soon as possible upon publication of any related work, to discuss how to proceed. Should you
foresee a problem in meeting this three-month deadline, please let us know in advance and we may be able to grant an
extension.

When submitting your revised manuscript, please carefully review the instructions below.

Please feel free to approach me any time should you have additional questions related to this.

Thank you for the opportunity to consider your work for publication.

I look forward to your revision.

Kind regards,

Daniel Klimmeck

Daniel Klimmeck, PhD
Senior Editor
The EMBO Journal

Instruction for the preparation of your revised manuscript:

1) a .docx formatted version of the manuscript text (including legends for main figures, EV figures and tables). Please make sure
that the changes are highlighted to be clearly visible.

2) individual production quality figure files as .eps, .tif, .jpg (one file per figure).

3) a .docx formatted letter INCLUDING the reviewers' reports and your detailed point-by-point response to their comments. As
part of the EMBO Press transparent editorial process, the point-by-point response is part of the Review Process File (RPF),
which will be published alongside your paper.

4) a complete author checklist, which you can download from our author guidelines (https://wol-prod-cdn.literatumonline.com/pb-
assets/embo-site/Author Checklist%20-%20EMBO%20J-1561436015657.xlsx). Please insert information in the checklist that is
also reflected in the manuscript. The completed author checklist will also be part of the RPF.

5) Please note that all corresponding authors are required to supply an ORCID ID for their name upon submission of a revised
manuscript.



6) It is mandatory to include a 'Data Availability' section after the Materials and Methods. Before submitting your revision, primary
datasets produced in this study need to be deposited in an appropriate public database, and the accession numbers and
database listed under 'Data Availability'. Please remember to provide a reviewer password if the datasets are not yet public (see
https://www.embopress.org/page/journal/14602075/authorguide#datadeposition).

In case you have no data that requires deposition in a public database, please state so in this section. Note that the Data
Availability Section is restricted to new primary data that are part of this study.

*** Note - All links should resolve to a page where the data can be accessed. ***

7) Our journal encourages inclusion of *data citations in the reference list* to directly cite datasets that were re-used and
obtained from public databases. Data citations in the article text are distinct from normal bibliographical citations and should
directly link to the database records from which the data can be accessed. In the main text, data citations are formatted as
follows: "Data ref: Smith et al, 2001" or "Data ref: NCBI Sequence Read Archive PRINA342805, 2017". In the Reference list,
data citations must be labelled with "[DATASET]". A data reference must provide the database name, accession
number/identifiers and a resolvable link to the landing page from which the data can be accessed at the end of the reference.
Further instructions are available at .

8) At EMBO Press we ask authors to provide source data for the main and EV figures. Our source data coordinator will contact
you to discuss which figure panels we would need source data for and will also provide you with helpful tips on how to upload
and organize the files.

Numerical data can be provided as individual .xls or .csv files (including a tab describing the data). For 'blots' or microscopy,
uncropped images should be submitted (using a zip archive or a single pdf per main figure if multiple images need to be
supplied for one panel). Additional information on source data and instruction on how to label the files are available at .

9) We replaced Supplementary Information with Expanded View (EV) Figures and Tables that are collapsible/expandable online
(see examples in https://www.embopress.org/doi/10.15252/embj.201695874). A maximum of 5 EV Figures can be typeset. EV
Figures should be cited as 'Figure EV1, Figure EV2" etc. in the text and their respective legends should be included in the main
text after the legends of regular figures.

- For the figures that you do NOT wish to display as Expanded View figures, they should be bundled together with their legends
in a single PDF file called *Appendix*, which should start with a short Table of Content. Appendix figures should be referred to in
the main text as: "Appendix Figure S1, Appendix Figure S2" etc. See detailed instructions regarding expanded view here: .

- Additional Tables/Datasets should be labelled and referred to as Table EV1, Dataset EV1, etc. Legends have to be provided in
a separate tab in case of .xIs files. Alternatively, the legend can be supplied as a separate text file (README) and zipped
together with the Table/Dataset file.

10) When assembling figures, please refer to our figure preparation guideline in order to ensure proper formatting and readability
in print as well as on screen:
http://bit.ly/EMBOPressFigurePreparationGuideline

Please remember: Digital image enhancement is acceptable practice, as long as it accurately represents the original data and
conforms to community standards. If a figure has been subjected to significant electronic manipulation, this must be noted in the
figure legend or in the 'Materials and Methods' section. The editors reserve the right to request original versions of figures and
the original images that were used to assemble the figure.

11) For data quantification: please specify the name of the statistical test used to generate error bars and P values, the number
(n) of independent experiments (specify technical or biological replicates) underlying each data point and the test used to
calculate p-values in each figure legend. The figure legends should contain a basic description of n, P and the test applied.
Graphs must include a description of the bars and the error bars (s.d., s.e.m.).

Please remember: Digital image enhancement is acceptable practice, as long as it accurately represents the original data and
conforms to community standards. If a figure has been subjected to significant electronic manipulation, this must be noted in the
figure legend or in the 'Materials and Methods' section. The editors reserve the right to request original versions of figures and
the original images that were used to assemble the figure.

Further information is available in our Guide For Authors: https://www.embopress.org/page/journal/14602075/authorguide

The revision must be submitted online within 90 days; please click on the link below to submit the revision online before 18th
Mar 2024.



Referee #1:

Extending the group's previous studies, Lu et al report that neutrophils induce ferroptosis in glioblastoma (GBM) cells following
their LAP-mediated engulfment and transfer of granule content, predominantly myeloperoxidase. They also show that
pharmacological inhibition of MPO, ferroptosis with liproxstatin-1 or LAP through Vps34 depletion reduce necrosis in GBM and
prolong survival of tumor bearing mice. Furthermore, various statins to varying degrees can also inhibit neutrophil-mediated
GBM Kkilling, a critical component of GBM progression. These findings identify a novel mechanism by which neutrophils may
modulate tumor progression. There are several issues that may require further attention.

Specific Comments.

1. Inhibition of LAP inhibited necrosis and prolonged survival, but had little effect on tumor growth. These observations would
imply that tumor growth might occur independent of necrosis, which contradicts the authors' central hypothesis. How could these
be reconciled?

2. Liproxstatin-1 blocked necrosis in GBM and attenuated tumor growth, but had no survival benefit. Thus, necrosis in GBM
appears to be a poor predictor of outcome. These warrant further consideration.

3. A potential limitation of the study is the use of cancer cell lines to generate neutrophil-like cells. Thus, repeating the key
experiments with human or mouse primary neutrophils would lend additional support to the authors™ concept.

4. The authors' screen identified statins as potential inhibitor of neutrophil-mediated ferroptosis. While the findings are described
in detail, statins (and differences in their actions) are not discussed at all.

5. The text often lacks clarity in regard of the use of naive or differentiated HL-60 and 32Dcl3cI3 cells. Statistically not-significant
changes should not be referred to as "trends".

6. The terms necrosis and pyroptosis are sometimes used interchangeably, this should be clarified throughout the text.

Minor Points.

1. Myeloperoxidase is expressed almost exclusively in neutrophils (and at much lower levels in monocytes). Hence, reference to
"neutrophilic MPQ" is superfluous.

2. The authors should carefully proofread the manuscript for typos (e.g. "labeled" is misspelled as "labled" throughout the text)
and fragmented sentences (e.g. figure legends).

3. What does "ordinary one-way ANOVA" refer to?

4. Fig.7i. A brief caption would help the reader to better appreciate the working model.

Referee #2:

This paper is a continuation of "Neutrophil-induced ferroptosis promotes tumor necrosis in glioblastoma progression” by the
same group published in nature communications in 2020. The initial study demonstrated that co-culturing neutrophils with
glioblastoma cells (GBM) induces tumor cell ferroptosis, dependent on lipid peroxidases accumulation and MPO transfer. This
current study aims to elucidate how MPO is transferred into tumors. The authors discovered through small molecule screening
that neutrophils in direct contact with GBM cells are completely engulfed and fractionated by the latter via LC3-associated
phagocytosis (LAP), dependent on the vps34-uvrag-pi3k axis. The notion of neutrophils committing 'suicide’ to be actively
engulfed by tumor cells is interesting. However, many conclusions are not well supported. The paper focuses on differentiated
neutrophil-like cells, HL-60 and 32dIc3, highlighting the well-known increase in integrins after differentiation as the mechanism of
cell contact, but the results are not entirely convincing. Additionally, despite the previous paper's emphasis on MPO-induced
lipid peroxidation buildup, this study lacks solid results on tumor cell ferroptosis. The only experiment with liproxstatin showed a
mild, statistically insignificant decrease in neutrophil-mediated tumor cell death, which does not exclude the possibility of ROS-
induced cell death. Therefore, it's unclear whether this phagocytosis of neutrophil-induced cell death is a parallel and
independent process from MPO-induced cell death. This paper's value will also lie in determining which neutrophil type or stage
facilitates this process and testing this hypothesis in an in vivo model.

Major comments:

The major flaw is the lack of direct evidence demonstrating that LAP is necessary for the transfer of MPO-containing granules
and the induction of cancer cell death by neutrophils.

Figure 2: The necessity of cell contact (using HL-60 and 32DLC3) doesn't exclude vesicle transmission. Demonstrate ferroptosis
specificity with Ferrostatin rescue (Fig 2d/e).



Figure 3: HL-60 cells are known to upregulate integrin and adhesion molecules upon differentiation. Using a total integrin blocker
might affect multiple adhesion pathways, not just the molecule responsible for this contact. An integrin knockout HL-60 cell line is
required for precise elucidation. If non-specific cell contact is crucial, and not a particular integrin, then RGDS-treated neutrophils
should still affect tumor killing. However, figures 3g and 3h show only a 20% decrease in tumor cell uptake of neutrophil matter
but a dramatic increase in tumor cell viability (fig 3j), suggesting more than just contact is involved.

Figure 4: Why would neutrophils 'commit suicide' in this process if they initiate it to be consumed? Could it involve aged
neutrophils or a subtype? There needs to be proof that the dense EM granules are of neutrophil origin and contain MPO.

The inhibition of MPO or depletion of Vps34 in an orthotopic xenograft GBM mouse model reduced necrosis formation and
increased the survival of tumor-bearing mice. However, these effects may not be mediated by internalized neutrophils and are
unrelated to LAP.

It's hypothesized that myeloperoxidase (MPO)-containing granules in tumor cells originate from internalized neutrophils.
However, no data supports this. The proportion of MPO-containing granules in tumor cells derived from this route is unclear. It is
also not clear how MPO-containing granules are produced by the internalized neutrophils.

The study presents no data to show that HL-60 cell-induced tumor cell death is mediated by MPO-containing granules.

HL-60 and 32dIc3-derived "neutrophils” differ significantly from primary neutrophils.

Referee #3:

This work represents a significant addition to the emerging studies in the field, which suggest that tumor-associated neutrophils
contribute to glioblastoma progression by increasing intra-tumoral necrosis.

In the present study, the authors performed an unbiased small-molecule screen and found that statins reduce a pro-necrotic
interaction between neutrophils and LN229 glioblastoma cells. The most effective fluvastatin and atorvastatin strongly inhibited
the neutrophil-mediated tumor cell killing. This effect involved activity of the statin-sensitive mevalonate pathway, required the
LC3-dependent phagocytosis of neutrophils by tumor cells, and was possibly dependent on ferroptosis (see comments below).
Inhibitor of neutrophil myeloperoxidase and RNAi-driven depletion of Vps34-UVRAG signaling molecules in cancer cells both
alleviated the neutrophil-driven glioblastoma necrosis. The same treatments extended animal survival in an orthotopic xenograft
tumor model.

Overall, the manuscript makes a strong impression. This study adds to our understanding of glioblastoma biology and carries
significant therapeutic relevance. It is expected that this work will be of significant interest to the field and the general readership
of the EMBO Journal. Nevertheless, there are a few questions that require additional attention.

Major and moderate comments:

[1] Major issue: Perhaps | am missing something, but all critical in vitro and in vivo findings of this work were collected using
LN229 glioblastoma cell line. It is not clear in which experiments (if any) the Authors used the patient derived primary GBM
tumor cells which are described in Materials and Methods.

[2] Moderate concern: The Authors propose ferroptosis as the main mechanism for the neutrophil-induced glioblastoma cell
death. | appreciate the previous publication from this group (Yee et al., 2020), which tested the mechanistic contributions of
ferroptosis. Yet, in the present study, the evidence for the involvement of ferroptosis is rather rudimentary. | see only the effect
of liproxstatin-1 and then it is not entirely conclusive. For this reason, | would advise against mentioning ferroptosis in abstract
and the first paragraph of discussion (stay with necrosis). | also suggest re-emphasizing the previous work and the role of
ferroptosis as discussion progresses. Perhaps an additional reference to the prior work is also warranted for schematic diagram
presented in Fig. 7i.

Technical comment:
[3] There is at least one instance of referring to wrong figure. On p. 7, while describing EM morphology of internalized granules,

the authors refer to Fig. 5g, while the information-in-question is presented in Fig. 4g. Please double-check your text for
additional typos of this nature.



1st Authors' Response to Reviewers 18th Mar 2024

Response to reviewers’ comments
REVIEWER COMMENTS
Referee #1:

Extending the group's previous studies, Lu et al report that neutrophils induce ferroptosis in
glioblastoma (GBM) cells following their LAP-mediated engulfment and transfer of granule
content, predominantly myeloperoxidase. They also show that pharmacological inhibition of
MPO, ferroptosis with liproxstatin-1 or LAP through Vps34 depletion reduce necrosis in GBM
and prolong survival of tumor bearing mice. Furthermore, various statins to varying degrees can
also inhibit neutrophil-mediated GBM Kkilling, a critical component of GBM progression. These
findings identify a novel mechanism by which neutrophils may modulate tumor progression.
There are several issues that may require further attention.

Specific Comments.

1. Inhibition of LAP inhibited necrosis and prolonged survival, but had little effect on tumor
growth. These observations would imply that tumor growth might occur independent of necrosis,
which contradicts the authors' central hypothesis. How could these be reconciled?

There may be a confusion when comparing the results of tumor growth with survival. Tumor
growth in Figure 7E was measured in day 13 and 19 after tumor implantation (ATI). At this
stage, necrosis is still much smaller, especially up to day 16 ATI than that after day 20 ATI (Yee
et al, 2022). Therefore, the effect of LAP inhibition on tumor necrosis and growth could be
undetectable. In this model, tumor necrosis progressively becomes prominent after day 20 ATI.
Therefore, we predict that the effect of necrosis inhibition on tumor progression would be more
prominent at this later stage (day 20 ATI and after). However, because mice from the control
group started to reach the terminal stage due to tumor burden around day 20 ATI, we could not
further measure the tumor growth in this group. Therefore, results in Figure 7E could not reflect
tumor growth at the stage when necrosis become more prominent, whereas survival results
covered the full tumor development course and could indicate the benefit of LAP inhibition. We
have added a clarification in revised manuscript Page 12.

2. Liproxstatin-1 blocked necrosis in GBM and attenuated tumor growth, but had no survival
benefit. Thus, necrosis in GBM appears to be a poor predictor of outcome. These warrant further
consideration.

We agree with the reviewer that necrosis blockade and ineffective survival improvement by
liproxstatin-1 appear to be inconsistent with our hypothesis. Considering these results and our
previously published results, we would suggest to interpretate the results cautiously. Our



previous results showed that ectopic expression of GPX4 (a ferroptosis suppressor) or depletion
of ACSL4 (an essential ferroptosis component) can reduce necrosis by 47% or 58-68%,
respectively. These genetic manipulations can effectively prolong tumor-bearing mice survival
(Figure 6b-e in (Yee et al, 2020)). Comparing to these genetic manipulations, the effect of
liproxstatin-1 on necrosis blockade is less (reducing necrosis by 29%, yet insignificant). The
differential efficacy on necrosis blockade in between these genetic and pharmacologic
approaches may explain the differential effects on survival. Considering these, the liproxstatin-1
results included in the current manuscript may not lead to a conclusion that necrosis in GBM is a
poor predictor of outcome. We have added a note in revised manuscript Page 11-12.

3. A potential limitation of the study is the use of cancer cell lines to generate neutrophil-like
cells. Thus, repeating the key experiments with human or mouse primary neutrophils would lend
additional support to the authors™ concept.

We have isolated primary neutrophils from LN229™445%) cell-derived tumors and used these
cells to examine and confirm several key conclusions. The results using these cells have been
included in revised Figures 1F, 1G, 3K, 6E, 6G, 6H-L, and 6P.

4. The authors' screen identified statins as potential inhibitor of neutrophil-mediated ferroptosis.
While the findings are described in detail, statins (and differences in their actions) are not
discussed at all.

We have added statins-related discussion in revised manuscript Page 13-14.

5. The text often lacks clarity in regard of the use of naive or differentiated HL-60 and 32Dcl3cl3
cells. Statistically not-significant changes should not be referred to as "trends".

We have clarified the terms by referring HL-60 cells at non-differentiated or naive state to ndHL-
60, while using dHL-60 and d32Dcl3cl3 to refer differentiated HL-60 and 32Dcl3cl3 cells,

respectively.

We have modified the description of statistically not-significant changes by using “not
significantly.”

6. The terms necrosis and pyroptosis are sometimes used interchangeably, this should be
clarified throughout the text.

We have clarified the term usage.

Minor Points.



1. Myeloperoxidase is expressed almost exclusively in neutrophils (and at much lower levels in
monocytes). Hence, reference to "neutrophilic MPO" is superfluous.

We have deleted neutrophilic and use MPO only.

2. The authors should carefully proofread the manuscript for typos (e.g. "labeled™ is misspelled
as "labled" throughout the text) and fragmented sentences (e.g. figure legends).

We thank the reviewer for catching these mistakes and have corrected them.

3. What does "ordinary one-way ANOVA" refer to?

We have changed to “one-way ANOVA”.

4. Fig.7i. A brief caption would help the reader to better appreciate the working model.
We have added a caption for Figure 71 in the revised figure legend.

Referee #2:

This paper is a continuation of "Neutrophil-induced ferroptosis promotes tumor necrosis in
glioblastoma progression" by the same group published in nature communications in 2020. The
initial study demonstrated that co-culturing neutrophils with glioblastoma cells (GBM) induces
tumor cell ferroptosis, dependent on lipid peroxidases accumulation and MPO transfer. This
current study aims to elucidate how MPO is transferred into tumors. The authors discovered
through small molecule screening that neutrophils in direct contact with GBM cells are
completely engulfed and fractionated by the latter via LC3-associated phagocytosis (LAP),
dependent on the vps34-uvrag-pi3k axis. The notion of neutrophils committing 'suicide’ to be
actively engulfed by tumor cells is interesting. However, many conclusions are not well
supported. The paper focuses on differentiated neutrophil-like cells, HL-60 and 32dlc3,
highlighting the well-known increase in integrins after differentiation as the mechanism of cell
contact, but the results are not entirely convincing. Additionally, despite the previous paper's
emphasis on MPO-induced lipid peroxidation buildup, this study lacks solid results on tumor cell
ferroptosis. The only experiment with liproxstatin showed a mild, statistically insignificant
decrease in neutrophil-mediated tumor cell death, which does not exclude the possibility of ROS-
induced cell death. Therefore, it's unclear whether this phagocytosis of neutrophil-induced cell
death is a parallel and independent process from MPO-induced cell death. This paper's value will
also lie in determining which neutrophil type or stage facilitates this process and testing this
hypothesis in an in vivo model.



Major comments:

The major flaw is the lack of direct evidence demonstrating that LAP is necessary for the transfer
of MPO-containing granules and the induction of cancer cell death by neutrophils.

To examine the requirement of LAP for the transfer of MPO-containing granules, we have
assessed MPO" granules in LN229™#“%) tymor cells cocultured with tumor-associated
neutrophils upon depleting Vps34 through shRNAs or inhibiting Vps34 by its inhibitor Vps34-
IN1. As shown in the revised Figures 6H-L, MPO" granules in tumor cells are much fewer in
Vps34-depleted or -inhibited cells than control cells. These results supported that LAP is
essential for the transfer of MPO-containing granules. We also examined MPO" granules when
adding statins and the MVA pathway inhibitors into the coculture of LN229™#%5% tumor cells
and dHL-60 cells. As shown in the revised Figures 1J-L, MPO" granules in tumor cells are also
fewer in statins- or GGTI-298-treated cells. These results also supported that MPO-containing
granules and PKH" granules are transferred to tumor cells in parallel.

To further examine the requirement of LAP for the induction of cancer cell death by neutrophils,
we have examined the dependency on RUBCN, a gene uniquely required for LAP. Depletion of
RUBCN increased survival of LN229™#%5% tymor cells when they were cocultured with dHL-
60 cells or tumor-associated neutrophils (revised Figured 60 and 6P). In addition, we have also
examined the role of Vps34 in cancer cell death induced by tumor-associated neutrophils. As
shown in revised Figure 6E and 6G, depletion or inhibition of Vps34 can increase the survival of
LN229™#%4) tymor cells when they are cocultured with tumor-associated neutrophils. Overall,
we have demonstrated that three LAP genes, including Vps34, UVRAG and RUBCN, are
essential for tumor cell death induced by dHL-60 or tumor-associated neutrophils.

Figure 2: The necessity of cell contact (using HL-60 and 32DLC3) doesn't exclude vesicle
transmission. Demonstrate ferroptosis specificity with Ferrostatin rescue (Fig 2d/e).

The Boyden chamber insert that was used in the experiments shown in Figure 2 has a 3 um pore
size (we have added this information in the legend of Figure 2 in Page 29). Therefore, the results
suggested that vesicles with a size below 3 pum in diameter are unlikely involved in the process.
We agree with the reviewer that the experiment settings cannot exclude vesicles when their sizes
are close to or above 3 um in diameter. However, neutrophils, which are about 10 um in
diameter, release vesicles that are usually smaller than 3 pm in diameter.

We have performed experiments and demonstrated that the tumor cell death induced by dHL-60
cells can be rescued by ferrostatin-1, liproxstatin-1 and the iron chelator DFO (Revised Figure
EV1C). These results confirmed our previous observation that neutrophil- (dHL-60, d32DLC3
and TAN) mediated cell killing can be inhibited by ferrostatin-1, liproxstatin-1 and DFO (Figure



4b and Supplementary Figure 4b in (Yee et al., 2020)). In addition, our previous studies also
showed that neutrophil- (dHL-60 and d32DLC3) induced ROS increase in LN229™#*54) tymor
cells can be blocked by ferrostatin-1, liproxstatin-1 and DFO (Supplementary Figures 4d, 4g-h in
(Yee et al., 2020)).

Figure 3: HL-60 cells are known to upregulate integrin and adhesion molecules upon
differentiation. Using a total integrin blocker might affect multiple adhesion pathways, not just
the molecule responsible for this contact. An integrin knockout HL-60 cell line is required for
precise elucidation. If non-specific cell contact is crucial, and not a particular integrin, then
RGDS-treated neutrophils should still affect tumor killing. However, figures 3g and 3h show
only a 20% decrease in tumor cell uptake of neutrophil matter but a dramatic increase in tumor
cell viability (fig 3j), suggesting more than just contact is involved.

Among upregulated integrins in HL-60 cells upon differentiation, ITGAV can bind to its ligands
through recognizing the RGD motif. Therefore, we have knocked down ITGAV in HL-60 cells
through two shRNAs. The ITGAV-depleted dHL-60 cells showed reduced cell killing ability
when co-cultured with LN229™#%5% tumor cells (revised Figure 3L), suggesting that ITGAV is
involved in mediating the killing.

In Figure 3g, we showed that the frequency of PKH26+ tumor cells dropped from 82% to 54%
upon RGDS treatment, whereas in Figure 31, we showed the frequency dropped from 59% to
17%. The difference of the frequency drop or fold changes (34% vs 71%) in between these two
results could be due to different quantification methods used (manual count in figure 3g vs flow
cytometry in figure 31). Because manual count may not cover all cells in the culture, it may not
be as accurate as flow cytometry. Considering this, the effect of RGDS on blocking tumor cell
uptake of neutrophil matter would be much higher than 20%.

Figure 4: Why would neutrophils ‘commit suicide' in this process if they initiate it to be
consumed? Could it involve aged neutrophils or a subtype? There needs to be proof that the
dense EM granules are of neutrophil origin and contain MPO.

We have analyzed the differentially expressed genes in between undifferentiated HL-60 and
differentiated HL-60 through ingenuity pathway analysis. As shown in revised Figure 3E, top-
downregulated pathways are cell cycle-related pathways, whereas top-upregulated pathways are
mostly related to terminal differentiation. These results are consistent with previous reports when
inducing HL-60 differentiation using similar methods. Therefore, we agree with the reviewer that
the property of committing suicide described in this study may associate with terminally
differentiated or aged neutrophils.



Our observations indicated that the dense EM granules can be readily found in isolated
neutrophils, but not in tumor cells when they are cultured alone. Once tumor cells have engulfed
neutrophils, these granules can be seen in tumor cells. These observations suggest that the dense
EM granules are of neutrophil origin. To further examine this notion, we have performed
immuno-gold TEM to examine MPO. In the coculture containing LN229™#*5* tymor cells and
dHL-60 neutrophils, MPO-immune-gold particles were found in isolated neutrophils, but not in
tumor cells when they have no internalized dHL-60 cells. In those LN229™#5% cells containing
internalized neutrophils, we found MPO-immune-gold particles in the areas corresponding to the
fragmented neutrophils (revised Fig. 4G). These MPO-immune-gold particles mostly associate
with certain electron-dense granules, which were likely released from the fragmented neutrophil
(revised Fig. 4G, insets). These results provided evidence to support that certain dense EM
granules are neutrophil origin and contain MPO.

The inhibition of MPO or depletion of Vps34 in an orthotopic xenograft GBM mouse model
reduced necrosis formation and increased the survival of tumor-bearing mice. However, these
effects may not be mediated by internalized neutrophils and are unrelated to LAP.

We agree with the reviewer that the in vivo experiment results may be due to multiple factors,
although the results were consistent with our hypothesis. We have added a note of this caveat in
the discussion in revised manuscript Page 14, as “It is important to note that in vivo
tumorigenesis experiments inherently entail various influencing factors, warranting cautious
interpretation of the results presented here.”

It's hypothesized that myeloperoxidase (MPO)-containing granules in tumor cells originate from
internalized neutrophils. However, no data supports this. The proportion of MPO-containing
granules in tumor cells derived from this route is unclear. It is also not clear how MPO-
containing granules are produced by the internalized neutrophils.

When observed myeloperoxidase (MPO)-containing granules in tumor cells, we considered
several possibilities for the origin. One possibility is free MPO-containing granules or free MPO
itself released from neutrophils, which may or may not adhere to tumor cells. An alternative one
is internalized neutrophils. As discussed in addressing the above comment regarding Figure 2,
our results suggested that vesicles with a size below 3 um in diameter are not involved in the
process and unlikely to be the MPO origin. Therefore, it is unlikely that MPO-containing
granules or MPO itself are released from neutrophils and then internalized by tumor cells
because their sizes are unlikely larger than 3 um in diameter. In this case, the only alternative
origin other than internalized neutrophils is the neutrophils attached to tumor cells. In this case,
the route for MPO-containing granules to transfer from neutrophils to tumor cells could be
through establishing a channel in between these cells. However, our EM results have not found
an evidence for this. On the contrary, we frequently observed that whole neutrophils are



internalized into tumor cells through regular light microscope (revised Figure 4A-C, 5D, 6A and
6M) and EM (revised Figure 4E, EV3B and EV3D). The internalized neutrophils contain MPO,
which can be observed by immunofluorescent staining (revised Figure 1J) and immune-gold
TEM (revised Figure 4G). These results provided evidence to support that the major origin is
from internalized neutrophils, although we cannot rule out other routes such as neutrophils
attached to tumor cells.

When the cell internalization process was blocked by statins, GGTI-298, or Vps34-
depletion/inhibition, we found that MPO-containing granules in tumor cells were much fewer
(revised Figure 1J, 1K, 6H, 6] and 6L). These results indicated that majority of MPO-containing
granules in tumor cells derived from internalized neutrophils.

MPO is produced during the promyelocytic stage, but not in terminally differentiated
neutrophils (Nauseef ef al/, 1988). Synthesized MPO is stored in azurophilic granules during
neutrophil differentiation. Since internalized neutrophils are likely to be terminally differentiated,
based on our gene expression analysis as discussed in addressing the comment above for Figure
4, internalized neutrophils may not produce MPO but carry the pre-produced MPO from the non-
differentiated stages.

The study presents no data to show that HL-60 cell-induced tumor cell death is mediated by
MPO-containing granules.

We have examined the transfer of MPO-containing granules in response to simvastatin,
fluvastatin, GGTI-298 and YM-53601. The results showed that simvastatin, fluvastatin and
GGTI-298, but not YM-53601, can block the transfer of MPO-containing granules (revised
Figures 1J and 1K). These effects correlated with their effects on the cell killing ability by dHL-
60 (revised Figures 1C, 1E, and EV1A), suggesting an association between MPO-containing
granules and the cell killing. Our previous studies showed that knockdown of MPO in dHL-60
cells blocks the neutrophil-induced cell killing (Yee et al., 2020). To further examine whether
MPO activity is required for neutrophil-mediated cell killing, we have used 4-aminobenzoic acid
hydrazide (4-ABAH) and PF06282999, two small-molecule MPO inhibitors. Adding either of
them can rescue LN229™#“5%) cells from dHL-60-induced cell killing (revised Figure. EVID),
therefore confirming the requirement of MPO activity in the cell killing process.

HL-60 and 32dlc3-derived "neutrophils” differ significantly from primary neutrophils.

QTAZESA) cells-derived tumors and used these

We have isolated primary neutrophils from LN22
primary cells to examine and confirm several key conclusions. The results using these cells have

been included in revised Figures 1F, 1G, 3K, 6E, 6G, 6H-L, and 6P.



Referee #3:

This work represents a significant addition to the emerging studies in the field, which suggest
that tumor-associated neutrophils contribute to glioblastoma progression by increasing intra-
tumoral necrosis.

In the present study, the authors performed an unbiased small-molecule screen and found that
statins reduce a pro-necrotic interaction between neutrophils and LN229 glioblastoma cells. The
most effective fluvastatin and atorvastatin strongly inhibited the neutrophil-mediated tumor cell
killing. This effect involved activity of the statin-sensitive mevalonate pathway, required the
LC3-dependent phagocytosis of neutrophils by tumor cells, and was possibly dependent on
ferroptosis (see comments below). Inhibitor of neutrophil myeloperoxidase and RNAi-driven
depletion of Vps34-UVRAG signaling molecules in cancer cells both alleviated the neutrophil-
driven glioblastoma necrosis. The same treatments extended animal survival in an orthotopic
xenograft tumor model.

Overall, the manuscript makes a strong impression. This study adds to our understanding of
glioblastoma biology and carries significant therapeutic relevance. It is expected that this work
will be of significant interest to the field and the general readership of the EMBO Journal.
Nevertheless, there are a few questions that require additional attention.

Major and moderate comments:

[1] Major issue: Perhaps | am missing something, but all critical in vitro and in vivo findings of
this work were collected using LN229 glioblastoma cell line. It is not clear in which experiments
(if any) the Authors used the patient derived primary GBM tumor cells which are described in
Materials and Methods.

The patient derived primary GBM tumor cells were used in the experiment for Figure 4B. We
have added the description in Page 8 and Figure 4B legend (Page 31) of the revised manuscript.

[2] Moderate concern: The Authors propose ferroptosis as the main mechanism for the
neutrophil-induced glioblastoma cell death. | appreciate the previous publication from this group
(Yee et al., 2020), which tested the mechanistic contributions of ferroptosis. Yet, in the present
study, the evidence for the involvement of ferroptosis is rather rudimentary. | see only the effect
of liproxstatin-1 and then it is not entirely conclusive. For this reason, | would advise against
mentioning ferroptosis in abstract and the first paragraph of discussion (stay with necrosis). |
also suggest re-emphasizing the previous work and the role of ferroptosis as discussion
progresses. Perhaps an additional reference to the prior work is also warranted for schematic
diagram presented in Fig. 7i.



We have replaced ferroptosis with cell death in abstract and the first paragraph of discussion
when describing the current study. We cited our previous publication to mention ferroptosis when
introducing the background in abstract and discussing the implication in the diagram Fig. 71.

Technical comment:

[3] There is at least one instance of referring to wrong figure. On p. 7, while describing EM
morphology of internalized granules, the authors refer to Fig. 5g, while the information-in-
question is presented in Fig. 4g. Please double-check your text for additional typos of this nature.

We thank the reviewer for catching these mistakes and have corrected them.
Reference:

Nauseef WM, Olsson I, Arnljots K (1988) Biosynthesis and processing of myeloperoxidase--a
marker for myeloid cell differentiation. Eur J Haematol 40: 97-110

Yee PP, Wang J, Chih SY, Aregawi DG, Glantz MJ, Zacharia BE, Thamburaj K, Li W (2022)
Temporal radiographic and histological study of necrosis development in a mouse glioblastoma
model. Front Oncol 12: 993649

Yee PP, Wei Y, Kim SY, Lu T, Chih SY, Lawson C, Tang M, Liu Z, Anderson B, Thamburaj K et
al (2020) Neutrophil-induced ferroptosis promotes tumor necrosis in glioblastoma progression.
Nat Commun 11: 5424



1st Revision - Editorial Decision 6th Apr 2024

Dear Dr Wei Li,

Thank you for submitting your revised manuscript (EMBOJ-2023-115956R) to The EMBO Journal. Your amended study was
sent back to the three referees for their scientific re-evaluation, and we have received detailed comments from all of them, which
| enclose below. As you will see, the experts state that the work has been substantially improved by the revisions and they are
now broadly in favour of publication.

Thus, we are pleased to inform you that your manuscript has been accepted in principle for publication in The EMBO Journal.

We now need you to take care of a number of issues related to formatting and data presentation as detailed below, which should
be addressed at re-submission.

Please contact me at any time if you have additional questions related to below points.

As you might have seen on our web page, every paper at the EMBO Journal now includes a 'Synopsis', displayed on the html
and freely accessible to all readers. The synopsis includes a 'model’ figure as well as 2-5 one-short-sentence bullet points that
summarize the article. | would appreciate if you could provide this figure and the bullet points.

Thank you for giving us the chance to consider your manuscript for The EMBO Journal. | look forward to your final revision.
Again, please contact me at any time if you need any help or have further questions.

Best regards,

Daniel Klimmeck

Daniel Klimmeck PhD
Senior Editor
The EMBO Journal

*kkkkkk

Formatting changes required for the revised version of the manuscript:

>> Please add up to five keywords for your study.

>> Adjust the title of the 'Conflict of Interest Statement' to 'Disclosure and Competing Interests Statement'.

>> Author Contributions: Please remove the author contributions information from the manuscript text. Note that CRediT has
replaced the traditional author contributions section as of now because it offers a systematic machine-readable author
contributions format that allows for more effective research assessment. and use the free text boxes beneath each contributing
author's name to add specific details on the author's contribution.

More information is available in our guide to authors.

https://www.embopress.org/page/journal/14602075/authorguide

>> Callouts: add a callout on the main text for Figure panel 5F.

>> Data Availability Section: please deposit the RNAseq dataset in a public data repository and ensure privacy is released.
Please update the Author Checklist accordingly.

>> Funding: entry in our online system for Penn State College of Medicine Medical Scientist Training Program (5T32GM118294
to P.Y. through PSU) may need to be corrected, and the Four Diamonds (to PSU) is missing.

>> Plagiarism: please avoid textual redundancy with your 2020 NatComms study (PMID: 33110073).



>> Source Data: my colleague Hannah Sonntag will contact you in a separate message shortly requesting source data
deposition for the study.

>> Consider additional changes and comments from our production team as indicated below:

- Figure legends:

1. Please note that both figure and figure legend for figure 5f is missing in the manuscript.

2. Please indicate the statistical test used for data analysis in the legends of figure 3e; EV 2a.

3. Please note that information related to n is missing in the legends of figures 2b-c; EV 1b-d; EV 2c; EV 5h.

4. Although 'n" is provided, please describe the nature of entity for 'n’ in the legends of figures 1c, e-i; 2e-h; 3b, d, g, i-I; 5b, h; 6¢-
g, n-p; EV 1a; EV 2f-g; EV 4b; EV 5e.

5. Please note that the error bars are not defined in the legends of figures 1c, e-i, k-I; 2b-c, e-h; 3b, d, g, i-l; 5b, e, h; 6¢-g, i-l, n-
p; 7b, e, g, EV 1a-d; EV 2c, f-g; EV 4b; EV 5e, h.

6. Please note that the white arrowheads are not defined in the legend of figure 4c. This needs to be rectified.

7. Please note that the red arrows/arrowheads are not defined in the legend of figure 4d-f, EV 3a-d. This needs to be rectified.

Further information is available in our Guide For Authors: https://www.embopress.org/page/journal/14602075/authorguide

Referee #1:

The authors have gone a long way to address my previous concerns. The new data with primary TANs lends additional support
to the authors™ concept that TANs can indeed induce necrosis in glioblastoma (GBM) cells following their LAP-mediated
engulfment and transfer of granule content, predominantly myeloperoxidase. The revision has further strengthened this
interesting manuscript. | have no further comments.

Referee #2:
The revised manuscript has been significantly improved by the additional data. The authors have made a forthright effort to

address the criticisms raised in the previous review. | am happy to recommend this for Blood without further revision.

Referee #3:

This work represents a significant addition to the emerging studies in the field, which suggest that tumor-associated neutrophils
contribute to glioblastoma progression by increasing intratumoral necrosis.

The authors performed an unbiased small-molecule screen and found that statins reduce a pro-necrotic interaction between
neutrophils and LN229 glioblastoma cells. The most effective fluvastatin and atorvastatin strongly inhibited the neutrophil-

mediated tumor cell killing. This effect involved activity of the statin-sensitive mevalonate pathway, required the LC3-dependent
phagocytosis of neutrophils by tumor cells.

The Authors have addressed conceptual and technical concerns of this reviewer. This work is sound and expected to be of
significant interest to the field and the general readership of the EMBO Journal.



2nd Authors' Response to Reviewers 29th Apr 2024

The authors addressed the minor editorial issues.



2nd Revision - Editorial Decision 30th Apr 2024

Dear Dr Li,

Thank you for submitting the revised version of your manuscript. | have now evaluated your amended manuscript and concluded
that the remaining minor concerns have been sufficiently addressed.

| am pleased to inform you that your manuscript has been accepted for publication in the EMBO Journal.

Your manuscript will be processed for publication by EMBO Press. It will be copy edited and you will receive page proofs prior to
publication. Please note that you will be contacted by Springer Nature Author Services to complete licensing and payment
information.

You may qualify for financial assistance for your publication charges - either via a Springer Nature fully open access agreement
or an EMBO initiative. Check your eligibility: https://www.embopress.org/page/journal/14602075/authorguide#chargesguide

Should you be planning a Press Release on your article, please get in contact with embo_production@springernature.com as
early as possible in order to coordinate publication and release dates.

On a different note, | would like to alert you that EMBO Press offers a format for a video-synopsis of work published with us,
which essentially is a short, author-generated film explaining the core findings in hand drawings, and, as we believe, can be very
useful to increase visibility of the work. Please see the following link for representative examples and their integration into the
article web page:

https://www.embopress.org/video_synopses

https://www.embopress.org/doi/full/10.15252/embj.2019103932

Please let me know, should you be interested to engage in commissioning a similar video synopsis for your work. According
operation instructions are available and intuitive.

If you have any questions, please do not hesitate to contact the Editorial Office. Thank you for your contribution to The EMBO
Journal.

Thank you again for this contribution to The EMBO Journal and congratulations on a successful publication! Please consider us
again in the future for your most exciting work.

Best regards,

Daniel Klimmeck

Daniel Klimmeck, PhD

Senior Editor

The EMBO Journal

EMBO

Postfach 1022-40
Meyerhofstrasse 1

D-69117 Heidelberg
contact@embojournal.org

Submit at: http://emboj.msubmit.net

>>> Please note that it is The EMBO Journal policy for the transcript of the editorial process (containing referee reports and your
response letter) to be published as an online supplement to each paper. If you do NOT want this, you will need to inform the
Editorial Office via email immediately. More information is available here: https://www.embopress.org/transparent-



process#Review_Process



EMBO Press Author Checklist

Corresponding Author Name: Wei Li

Journal Submitted to: The EMBO Journal

Manuscript Number: EMBOJ-2023-115956

Reporting Checklist for Life Science Articles (updated January

USEFUL LINKS FOR COMPLETING THIS FORM
The EMBO Journal - Author Guidelines
EMBO Reports - Author Guidelines
Molecular Systems Biology - Author Guidelines
EMBO Molecular Medicine - Author Guidelines

This checklist is adapted from Materials Design Analysis Reporting (MDAR) Checklist for Authors. MDAR establishes a minimum set of requirements in
transparent reporting in the life sciences (see Statement of Task: 10.31222/0sf.io/9sm4x). Please follow the journal's guidelines in preparing your
Please note that a copy of this checklist will be published alongside your article.

Abridged guidelines for figures
1. Data
The data shown in figures should satisfy the following conditions:

— 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.

1

2. Captions

ideally, figure panels should include only measurements that are directly comparable to each other and obtained with the same assay.

plots include clearly labeled error bars for independent experiments and sample sizes. Unless justified, error bars should not be shown for technical
if n<5, the individual data points from each experiment should be plotted. Any statistical test employed should be justified.

Source Data should be included to report the data underlying figures according to the guidelines set out in the authorship guidelines on Data

Each figure caption should contain the following information, for each panel where they are relevant:
— a specification of the experimental system investigated (eg cell line, species name).
— 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.
— the exact sample size (n) for each experimental group/condition, given as a number, not a range;
— 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.).

!

= definitions of statistical methods and measures:

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

- common tests, such as t-test (please specify whether paired vs. unpaired), simple x2 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.

Please complete ALL of the questions below.
Select "Not Applicable" only when the requested information is not relevant for your study.

Materials

Newly Created Materials
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(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)
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Materials and Methods

Antibodies

Information included in
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in repository OR supplier name, catalog number, clone number, and/OR Yes Materials and Methods
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OR supplier name, catalog number, clone number, OR RRID.

Animal observed in or captured from the field: Provide species, sex,

and age where possible.

Please detail housing and husbandry conditions. Yes Materials and Methods
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Information included in
the manuscript?
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(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Plants: provide species and strain, ecotype and cultivar where relevant,

collected wild specimens).

unique accession number if available, and source (including location for

Microbes: provide species and strain, unique accession number if
available, and source.

Human research participants

Information included in
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In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

and gender or ethnicity for all study participants.

If collected and within the bounds of privacy constraints report on age, sex

Core facilities

Information included in
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In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

the acknowledaments section?

If your work benefited from core facilities, was their service mentioned in

Yes
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Ethics

Study protocol

Information included in
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In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

If study protocol has been pre-registered, provide DOI in the
manuscript. For clinical trials, provide the trial registration number OR cite
DOI.

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

Laboratory protocol

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Provide DOI OR other citation details if external detailed step-by-step
protocols are available.

Experimental study design and statistics

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Include a statement about sample size estimate even if no statistical
methods were used.

Yes

Figure legends

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

Materials and Methods

Include a statement about blinding even if no blinding was done.

Materials and Methods

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

If sample or data points were omitted from analysis, report if this was due
to attrition or intentional exclusion and provide justification.

Materials and Methods

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?

Materials and Methods

Sample definition and in-laboratory replication

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

In the figure legends: state number of times the experiment was replicated
in laboratory.

Yes

Figure legends

In the figure legends: define whether data describe technical or biological
renli

Yes

Figure legends

Ethics

Information included in
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In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Studies involving human participants: State details of authority granting
ethics approval (IRB or equivalent committee(s), provide reference
number for approval

Studies involving human participants: 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.

Studies involving human participants: For publication of patient photos,
include a statement confirming that consent to publish was obtained.

Studies involving experimental animals: State details of authority granting
ethics approval (IRB or equivalent committee(s), provide reference number
for approval. Include a statement of compliance with ethical regulations.

Materials and Methods

Studies involving specimen and field samples: State if relevant permits
obtained, provide details of authority approving study; if none were
required, explain why.

Dual Use Research of Concern (DURC)

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Could your study fall under dual use research restrictions? Please check
biosecurity documents and list of select agents and toxins (CDC):
https:/h nts.gov/sat/list.htm

If you used a select agent, is the security level of the lab appropriate and
reported in the manuscript?

If a study is subject to dual use research of concern regulations, is the
name of the authority granting approval and reference number for the
regulatory approval provided in the manuscript?

Reporting

The MDAR framework recommends adoption of discipline-specific guidelines, established and endorsed through community initiatives. Journals have their own policy about requiring

specific guidelines and recommendations to complement MDAR.

Adherence to community standards

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

State if relevant guidelines or checklists (e.g., ICMJE, MIBBI, ARRIVE,
PRISMA) have been followed or provided.

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 quidelines.

For phase Il and Il 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.

Data Availability

Data availability

Information included in
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Have primary datasets been deposited according to the journal's
guidelines (see 'Data Deposition’ section) and the respective accession
numbers provided in the Data Availability Section?

Yes

Data Availability Section

Were human clinical and genomic datasets deposited in a public access-
controlled repository in accordance to ethical obligations to the patients and
to the applicable consent agreement?

Are computational models that are central and integral to a study
available without restrictions in a machine-readable form? Were the
relevant accession numbers or links provided?

If publicly available data were reused, provide the respective data citations
in the reference list.
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