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1st Editorial Decision 19th Oct 2023

Dear Prof. Korkhov,

Thank you for transferring your revised manuscript to EMBO reports. | now went through the manuscript and the referee report
from The EMBO Journal (attached again below). The referee has remaining concerns and suggestions to improve the
manuscript, or to strengthen the data and the conclusions drawn.

Given the constructive referee comments, | would like to invite you to revise your manuscript with the understanding that the
remaining concerns of the referee must be addressed in the revised manuscript or in a final point-by-point response.

In this case, please address the minor concerns of the referee. Moreover, please tone done or discuss further conclusions
claiming that the reported structure is indeed calmodulin-bound AC8, as indicated by the referee in his/her report (part 'major
concern').

Moreover, the manuscript needs formatting according to our journal style. Please carefully review the instructions that follow
below.

PLEASE NOTE THAT upon resubmission revised manuscripts are subjected to an initial quality control prior to exposition to re-
review. Upon failure in the initial quality control, the manuscripts are sent back to the authors, which may lead to delays.
Frequent reasons for such a failure are the lack of the data availability section (please see below) and the presence of statistics
based on n=2 (the authors are then asked to present scatter plots or provide more data points).

When submitting your final revised manuscript, we will require:

1) a .docx formatted version of the final manuscript text (including legends for main figures, EV figures and tables), but without
the figures included. Figure legends should be compiled at the end of the manuscript text.

2) individual production quality figure files as .eps, .tif, .jpg (one file per figure), of main figures and EV figures. Please upload
these as separate, individual files upon re-submission.

The Expanded View format, which will be displayed in the main HTML of the paper in a collapsible format, has replaced the
Supplementary information. You can submit up to 5 images as Expanded View. Please follow the nomenclature Figure EV1,
Figure EV2 etc. The figure legend for these should be included in the main manuscript document file in a section called
Expanded View Figure Legends after the main Figure Legends section. Additional Supplementary material should be supplied
as a single pdf file labeled Appendix. The Appendix should have page numbers and needs to include a table of content on the
first page (with page numbers) and legends for all content. Please follow the nomenclature Appendix Figure Sx, Appendix Table
Sx etc. throughout the text, and also label the figures and tables according to this nomenclature. In this case, | think it will be
possible to combine some of the Supplementary Figures to have in the end 5 EV figures. It is not necessary to have one EV
figure related to one main figure. Just make sure that the panels are called out correctly.

For more details, please refer to our guide to authors:
http://www.embopress.org/page/journal/14693178/authorguide#manuscriptpreparation

Please consult our guide for figure preparation:
http://wol-prod-cdn.literatumonline.com/pb-assets/embo-site/EMBOPress_Figure_Guidelines_061115-1561436025777 .pdf

See also the guidelines for figure legend preparation:
https://www.embopress.org/page/journal/14693178/authorguide#figureformat

3) a .docx formatted letter INCLUDING the reviewers' report and your detailed point-by-point responses to the remaining
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://www.embopress.org/page/journal/14693178/authorguide). Please insert page numbers in the checklist to indicate where
the requested information can be found in the manuscript. The completed author checklist will also be part of the RPF.

Please also follow our guidelines for the use of living organisms, and the respective reporting guidelines:
http://www.embopress.org/page/journal/14693178/authorguide#livingorganisms

5) that primary datasets produced in this study (e.g. RNA-seq, ChlP-seq, structural and array data) are deposited in an
appropriate public database. If no primary datasets have been deposited, please also state this in a dedicated section (e.g. 'No
primary datasets have been generated and deposited'’), see below.



See also: http://embor.embopress.org/authorguide#datadeposition
Please remember to provide a reviewer password if the datasets are not yet public.

The accession numbers and database should be listed in a formal "Data Availability" section (placed after Materials & Methods)
that follows the model below. This is now mandatory (like the COI statement). Please note that the Data Availability Section is
restricted to new primary data that are part of this study. This section is mandatory. As indicated above, if no primary datasets
have been deposited, please state this in this section

# Data availability
The datasets produced in this study are available in the following databases:

- RNA-Seq data: Gene Expression Omnibus GSE46843 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE46843)
- [data type]: [name of the resource] [accession number/identifier/doi] ((URL or identifiers.org/DATABASE:ACCESSION])

*** Note - All links should resolve to a page where the data can be accessed. ***
Moreover, | have these editorial requests:

6) We now request the publication of original source data with the aim of making primary data more accessible and transparent
to the reader. 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.

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 labeled 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: http://www.embopress.org/page/journal/14693178/authorguide#referencesformat

8) Regarding data quantification and statistics, please make sure that the number "n" for how many independent experiments
were performed, their nature (biological versus technical replicates), the bars and error bars (e.g. SEM, SD) and the test used to
calculate p-values is indicated in the respective figure legends (also for potential EV and Appendix figures). Please also check
that all the p-values are explained in the legend, and that these fit to those shown in the figure. Please provide statistical testing
where applicable. Please avoid the phrase 'independent experiment’, but clearly state if these were biological or technical
replicates. Please also indicate (e.g. with n.s.) if testing was performed, but the differences are not significant. In case n=2,
please show the data as separate datapoints without error bars and statistics. See also:
http://www.embopress.org/page/journal/14693178/authorguide#statisticalanalysis

If n<5, please show single datapoints for diagrams.

9) Please also note our reference format:
http://www.embopress.org/page/journal/14693178/authorguide#referencesformat

10) We updated our journal's competing interests policy in January 2022 and request authors to consider both actual and
perceived competing interests. Please review the policy https://www.embopress.org/competing-interests and update your
competing interests if necessary. Please name this section 'Disclosure and Competing Interests Statement' and put it after the
Acknowledgements section.

11) We now use CRediT to specify the contributions of each author in the journal submission system. CRediT replaces the
author contribution section. Please use the free text box to provide more detailed descriptions and do NOT add an author
contributions section to the manuscript text file. See also guide to authors:
https://www.embopress.org/page/journal/14693178/authorguide#authorshipguidelines

12) Please add up to 5 keywords to the manuscript and order the manuscript sections like this, using these names:

Title page - Abstract - Keywords - Introduction - Results - Discussion - Materials and Methods - Data availability section -
Acknowledgements - Disclosure and Competing Interests Statement - References - Figure legends - Expanded View Figure
legends - Tables

13) Please enter all the funding information also into our submission system and make sure this is complete and similar to the
one mentioned in the manuscript text file.



14) Please provide all material and methods information in the main manuscript text file. Moreover, we would encourage you to
use 'Structured Methods', our new Materials and Methods format. According to this format, the Materials and Methods section
should include a Reagents and Tools Table (listing key reagents, experimental models, software and relevant equipment and
including their sources and relevant identifiers) followed by a Methods and Protocols section in which we encourage the authors
to describe their methods using a step-by-step protocol format with bullet points, to facilitate the adoption of the methodologies
across labs. More information on how to adhere to this format as well as downloadable templates (.doc or .xls) for the Reagents
and Tools Table can be found in our author guidelines (section 'Structured Methods'):

https://www.embopress.org/page/journal/14693178/authorguide#manuscriptpreparation

In addition, | would need from you:

- a short, two-sentence summary of the manuscript (not more than 35 words).

- two to four short (!) bullet points highlighting the key findings of your study (two lines each).

- a schematic summary figure as separate file that provides a sketch of the major findings (not a data image) in jpeg or tiff format
(with the exact width of 550 pixels and a height of not more than 400 pixels) that can be used as a visual synopsis on our
website.

I look forward to seeing a revised version of your manuscript when it is ready. Please let me know if you have questions or
comments regarding the revision.

Kind regards,

Achim

Achim Breiling
Senior Editor
EMBO Reports

Referee #1:

Mammalian adenylyl cyclases play the key roles in integrating diverse extracellular and intracellular signals to generate diffusible
second messenger, CAMP for the diverse physiological functions. Despite the cloning and characterizations for the regulations of
nine isoforms of adenylyl cyclases in late 80 and early 90, the structural basis for the regulation of this family of enzymes was
limited to the engineered soluble adenylyl cyclase, which is consist of conserved C1a and C2a domains of this enzyme until the
report of cryoEM structure of AC9 done by the same group of this manuscript. This report provides the cryoEM structure of the
second mammalian adenylyl cyclase, AC8, which has the regulation that is distinct from AC9, particularly for the regulation by
calcium-calmodulin and G protein betagamma subunit. Authors combine cryoEM and biochemical studies to show the overall
structure of AC8 and the regulation of this isoform by four known regulators, Gsalpha, Gbetagamma, calmodulin and forskolin.
Overall, the work is technically sound and data shown here provide new insights how AC8 is regulated, which may be applicable
to other adenylyl cyclases. The revised manuscript has provided some updates that have improved the manuscript. However,
the major concern on whether the reported structure is indeed calmodulin-bound AC8 remains unresolved. While authors make
some effort to discuss this issue in the discussion, readers will be misled from reading the abstract that it is indeed calmodulin-
bound ACS8 structure even though no calmodulin can be seen and no structural insight how calmodulin activates AC8 is revealed
by the structure. My specific comments are below that should also be addressed.

Major concern:

Is CaM presence in the AC8-CaM-Gsalpha complex for cryoEM analysis? CaM cannot be modeled into the Coulomb potential
map thus is absent in the final models of cryoEM single particle reconstruction of the presumed AC8-Gsalpha-CaM complex.
Authors provide the possible explanation that its absence is due to the flexibility where CaM binds, the N terminus and C2b
region of AC8. Authors also provide the additional experimental data to show the interaction between YFP-CaM and ACS.
However, none of such data can exclude the possibility that the pre-mixed AC8-Gsalpha-CaM-forskolin, which did not go
through SEC does not form the stable enough complex to survive the grid making process so that CaM is NOT present in the
final particle on the grids. This is not consistent with the statement in the abstract "Here we report the 3.5 A’ resolution cryo-EM
structure of the bovine AC8 bound to Ca2+/CaM and the stimulatory Gas protein”. Most of readers will read this statement in
abstract to believe that the reported structure is indeed a CaM- and Gsalpha-bound AC8 structure.

Minor concerns:



1. In the previous version, | comment that " Cryo EM data for AC8 in detergent has the profound orientation bias (figure s2d)
evidenced by the holes in the angular distribution. Such distribution is not shown for AC8 in lipid nanodisc. Authors should report
sphericity based on Tan et al Nature Methods 2018 or new measurement to support the missing angles does not profoundly
bias the map. Authors provide a new angular distribution map where the holes are now gone. But, it is unclear from this reviewer
how the holes are gone without the new data collection. Since only an 180-degree view is provided in supplemental figure 7 and
giving the fact that there were visible holes in the previous version of manuscript, this reviewer wonders whether such holes are
now on the back so that it is not visible from the front view. In addition, they claim in their response that they have included the
sphericity data in revised manuscript by citing supplemental figure 7. However, the sphericity data is not reported in the
supplemental figure 7.

2. In the discussion, authors state that "However, specifically in the AC field interesting parallels can be drawn in the regulatory
mechanisms of AC8 and the bacterial adenylyl cyclase toxins, Bordetella pertussis CyaA (44) and the Bacillus anthracis oedema
factor (45). CaM has been found to interact with the disordered regions of these toxin ACs, allosterically communicating with the
catalytic site and influencing the ordering of the catalytic site to stimulate the enzymatic activity." To my knowledge, the
statement is not true. In case of anthrax edema factor (EF), the structures of EF alone and CaM-bound EF are available.
Multiple regions of EF, including the helical domain, switch A, and switch C, and CA domain come together to embrace calcium-
CaM. Since all four regions are resolved as the ordered structures in EF alone structure, one should not be able to claim that
CaM binds the disordered regions of EF. In term of Bordetella pertussis CyaA, only c-CaM bound AC domain of cyaA is
available. From that, the c-CaM interaction with CyaA is mainly mediated by several helices (helix F, H, H') and c-tail of cyaA AC
domain, which is also mostly helix. Thus, the CaM contact region of cyaA should not be claimed to be disordered region as well.

3. Authors generate a model in figure 7 to show that the extended conformation of CaM binds AC8, which is not the conventional
CaM binding to their cellular targets where N-CaM and C-CaM come together to bind its cellular targets. They should provide
the evidence for such modeling if they would like to be so specific.



1st Authors' Response to Reviewers 3rd Dec 2023

EMBOR-2023-58339-T

Response to reviewers’ comments

Referee #1:

Mammalian adenylyl cyclases play the key roles in integrating diverse extracellular and intracellular
signals to generate diffusible second messenger, cAMP for the diverse physiological functions.
Despite the cloning and characterizations for the regulations of nine isoforms of adenylyl cyclases in
late 80 and early 90, the structural basis for the regulation of this family of enzymes was limited to the
engineered soluble adenylyl cyclase, which is consist of conserved Cla and C2a domains of this
enzyme until the report of cryoEM structure of AC9 done by the same group of this manuscript. This
report provides the cryoEM structure of the second mammalian adenylyl cyclase, AC8, which has the
regulation that is distinct from AC9, particularly for the regulation by calcium-calmodulin and G protein
betagamma subunit. Authors combine cryoEM and biochemical studies to show the overall structure
of AC8 and the regulation of this isoform by four known regulators, Gsalpha, Gbetagamma,
calmodulin and forskolin. Overall, the work is technically sound and data shown here provide new
insights how AC8 is regulated, which may be applicable to other adenylyl cyclases. The revised
manuscript has provided some updates that have improved the manuscript. However, the major
concern on whether the reported structure is indeed calmodulin-bound AC8 remains unresolved.
While authors make some effort to discuss this issue in the discussion, readers will be misled from
reading the abstract that it is indeed calmodulin-bound AC8 structure even though no calmodulin can
be seen and no structural insight how calmodulin activates AC8 is revealed by the structure. My
specific comments are below that should also be addressed.

Major concern:

Is CaM presence in the AC8-CaM-Gsalpha complex for cryoEM analysis? CaM cannot be modeled
into the Coulomb potential map thus is absent in the final models of cryoEM single particle
reconstruction of the presumed AC8-Gsalpha-CaM complex. Authors provide the possible explanation
that its absence is due to the flexibility where CaM binds, the N terminus and C2b region of ACS.
Authors also provide the additional experimental data to show the interaction between YFP-CaM and
AC8. However, none of such data can exclude the possibility that the pre-mixed AC8-Gsalpha-CaM-
forskolin, which did not go through SEC does not form the stable enough complex to survive the grid
making process so that CaM is NOT present in the final particle on the grids. This is not consistent
with the statement in the abstract "Here we report the 3.5 A resolution cryo-EM structure of the bovine
AC8 bound to Ca2+/CaM and the stimulatory Gas protein”. Most of readers will read this statement in
abstract to believe that the reported structure is indeed a CaM- and Gsalpha-bound AC8 structure.

RESPONSE: We understand this concern of the reviewer, and we agree that this needs to be
clarified. To ensure that the readers are given the correct information and are not led to any
misinterpretation of our results, we have updated the abstract and the results section as follows.

Abstract: “Here we report the 3.5 A resolution cryo-EM structure of the bovine AC8 bound the
stimulatory Gas protein in the presence of Ca**/CaM”.

Results, line 142: “Among the tested combinations, one sample proved to be suitable for structure
determination: AC8 in the presence of Ca®*/CaM and activated Gas, MANT-GTP and forskolin. After
multiple rounds of 2D and 3D classifications, the best set of particles resulted in a 3D reconstruction
at a resolution of 3.5 A (Fig EV4-6, Table 2).

The structure of AC8-CaM-Gas (AC8 bound to Gas in the presence of Ca2+/CaM) revealed...”

Minor concerns:

1. In the previous version, | comment that " Cryo EM data for AC8 in detergent has the profound
orientation bias (figure s2d) evidenced by the holes in the angular distribution. Such distribution is not
shown for AC8 in lipid nanodisc. Authors should report sphericity based on Tan et al Nature Methods
2018 or new measurement to support the missing angles does not profoundly bias the map. Authors



provide a new angular distribution map where the holes are now gone. But, it is unclear from this
reviewer how the holes are gone without the new data collection. Since only an 180-degree view is
provided in supplemental figure 7 and giving the fact that there were visible holes in the previous
version of manuscript, this reviewer wonders whether such holes are now on the back so that it is not
visible from the front view. In addition, they claim in their response that they have included the
sphericity data in revised manuscript by citing supplemental figure 7. However, the sphericity data is
not reported in the supplemental figure 7.

RESPONSE: The sphericity analysis has been included in the new EV Figures describing the cryo-
EM workflows (Fig EV4 and Fig EV7). We have also added illustrations indicating angular
distributions from different angles.

2. In the discussion, authors state that "However, specifically in the AC field interesting parallels can
be drawn in the regulatory mechanisms of AC8 and the bacterial adenylyl cyclase toxins, Bordetella
pertussis CyaA (44) and the Bacillus anthracis oedema factor (45). CaM has been found to interact
with the disordered regions of these toxin ACs, allosterically communicating with the catalytic site and
influencing the ordering of the catalytic site to stimulate the enzymatic activity." To my knowledge, the
statement is not true. In case of anthrax edema factor (EF), the structures of EF alone and CaM-
bound EF are available. Multiple regions of EF, including the helical domain, switch A, and switch C,
and CA domain come together to embrace calcium-CaM. Since all four regions are resolved as the
ordered structures in EF alone structure, one should not be able to claim that CaM binds the
disordered regions of EF. In term of Bordetella pertussis CyaA, only c-CaM bound AC domain of cyaA
is available. From that, the c-CaM interaction with CyaA is mainly mediated by several helices (helix F,
H, H') and c-tail of cyaA AC domain, which is also mostly helix. Thus, the CaM contact region of cyaA
should not be claimed to be disordered region as well.

RESPONSE: We thank the reviewer for highlighting this. To avoid confusion, we have revised the
second sentence as follows (line 387):

“CaM binding has been found to allosterically influence the dynamics of the catalytic sites in these
enzymes, stimulating the enzymatic activity.”

3. Authors generate a model in figure 7 to show that the extended conformation of CaM binds ACS8,
which is not the conventional CaM binding to their cellular targets where N-CaM and C-CaM come
together to bind its cellular targets. They should provide the evidence for such modeling if they would
like to be so specific.

RESPONSE: The model in last figure (now Figure 5) is meant to illustrate the different interactions,
based on cryo-EM, crosslinking, docking and AlphaFold2 predictions. The CaM model is based on the
output of the AlphaFold2 prediction, and it is supported by our XL-MS and LiP-MS data. This figure is
not meant to represent the experimentally observed EM density. Although there is some recent
structural evidence that two lobes of CaM (N-lobe and C-lobes) can simultaneously bind two different
calmodulin binding motifs (Singh et al, 2018, PMID: 30116787), we are using the AlphaFold2
prediction model as an illustration in this case — and we certainly would not overstate the meaning of
this illustration. To avoid any confusion, we have clarified in the legend that this is model is shown for
illustration purposes (line 1216):

“D-E An illustrative model of AC8 and its activating (Gas and CaM) or inhibitory (Gfy) interactors,
based on cryo-EM (AC8-Gas-CaM), docking (AC8-Gy) and AlphaFold2 (AC8-Gas-CaM).”



1st Revision - Editorial Decision 8th Dec 2023

Dear Prof. Korkhov,

Thank you for the submission of your further revised manuscript to our editorial offices. | now went through the manuscript and
your p-b-p-response, and | consider the remaining points by the referee as adequately addressed.

Before | can proceed with formal acceptance, | have these editorial requests | ask you to address in a final revised manuscript:

- Please upload a complete author checklist with your final submission, which you can download from our author guidelines:
https://www.embopress.org/page/journal/14693178/authorguide

Please insert page numbers in the checklist to indicate where the requested information can be found in the manuscript. The
completed author checklist will also be part of the RPF.

- Please make sure that all figure panels are called out separately and sequentially (main, EV and Appendix figures). Presently,
it seems callouts for panels/Figs. 5D, 5E, 6D, 6G, 7E and EV15 are missing. Please check.

- We can publish only 5 EV figures online. Please select 5 EV figures for this and follow the nomenclature Figure EVx for these
and their callouts. The additional supplementary material needs to be supplied in an Appendix. The Appendix needs to be a
single pdf file labeled Appendix. The Appendix should have page numbers and needs to include a table of content on the first
page (with page numbers) and legends for all content. Please follow the nomenclature Appendix Figure Sx, Appendix Table Sx
etc. throughout the text, and also label the figures and tables according to this nomenclature. Please put the legends of the
Appendix items below these in the Appendix and remove these from the main manuscript text file. Please make sure that all
callouts are updated accordingly.

- | would suggest to move the three tables also to the Appendix (as Appendix Tables S1-3). Please do that and make sure that
all callouts are updated accordingly. Then remove the tables from the manuscript text file.

- Please make sure that the number "n" for how many independent experiments were performed, their nature (biological versus
technical replicates), the bars and error bars (e.g. SEM, SD) and the test used to calculate p-values is indicated in the respective
figure legends (for main, EV and Appendix figures) of the final revised manuscript. Please also check that all the p-values are
explained in the legend, and that these fit to those shown in the figure. Please provide statistical testing where applicable.
Please avoid the phrase 'independent experiment', but clearly state if these were biological or technical replicates. Please also
indicate (e.g. with n.s.) if testing was performed, but the differences are not significant. In case n=2, please show the data as
separate datapoints without error bars and statistics. See also:
http://www.embopress.org/page/journal/14693178/authorguide#statisticalanalysis

If n<5, please show single datapoints for diagrams. Presently, several diagrams miss statistical testing (e.g. 1B-F and 2D/E).
Moreover:

- Please define for the box plots in Fig. EV15 the minima, maxima, centre, bounds of box and whiskers, and percentile in their
legends of figures.

- Please provide information related to n in the legends of figures EV 15a-d.

- Although 'n" is provided, please describe the nature of 'n' (biological or technical) in the legends of figures 1b-f; 2d-e; EV 3f.

- Please define the error bars in the legends of figures 1b-c and EV 15d.

-  would suggest adding to each legend (of the main, EV and Appendix figures) a 'Data Information’ section explaining the
statistics used or providing information regarding replicates and scales. See:

https://www.embopress.org/page/journal/14693178/authorguide#figureformat

- Please make sure that all the funding information is also entered into the online submission system and that it is complete and
similar to the one in the acknowledgement section of the manuscript text file. Presently, a grant (?) by the Vontobel foundation
(VMK) is only mentioned in the acknowledgements.

- It seems all the requested source data was provided. But could you please also provide a completed source data checklist
(attached again).

I look forward to seeing the final revised version of your manuscript when it is ready. Please let me know if you have questions
regarding the revision.

Best,

Achim Breiling
Senior Editor
EMBO Reports



2nd Authors' Response to Reviewers 17th Jan 2024

EMBOR-2023-58339V3

Point-by-point response

Dear Dr. Breiling,

Please find below a point-by-point response to your comments, which we have used
to reformat the manuscript, double check the source data consistency, add statistics
where appropriate, which overall further improved the manuscript.

In preparation we made several changes as detailed below. It took us substantially
longer than expected due to absences of the key authors, and due to an extensive
checks and corrections. Please find below the details of the changes (with your
points in blue):

- Please upload a complete author checklist with your final submission, which you
can download from our author
guidelines:https://www.embopress.org/page/journal/14693178/authorguide

Please insert page numbers in the checklist to indicate where the requested
information can be found in the manuscript. The completed author checklist will also
be part of the RPF.

The updated checklist has been prepared. The location of the information in the
manuscript has been included (sections, pages and lines).

- Please make sure that all figure panels are called out separately and sequentially
(main, EV and Appendix figures). Presently, it seems callouts for panels/Figs. 5D,
5E, 6D, 6G, 7E and EV15 are missing. Please check.

We checked, and to the best of our knowledge this is now the case and the figures
are called out consistently (they have new names, as some of the figures moved to
the Appendix).

- We can publish only 5 EV figures online. Please select 5 EV figures for this and
follow the nomenclature Figure EVx for these and their callouts. The additional
supplementary material needs to be supplied in an Appendix. The Appendix needs
to be a single pdf file labeled Appendix. The Appendix should have page numbers
and needs to include a table of content on the first page (with page numbers) and
legends for all content. Please follow the nomenclature Appendix Figure Sx,
Appendix Table Sx etc. throughout the text, and also label the figures and tables
according to this nomenclature. Please put the legends of the Appendix items below
these in the Appendix and remove these from the main manuscript text file. Please
make sure that all callouts are updated accordingly.

Following your suggestion, we have limited the EV figures to only 5. The rest of the
figures are now in the Appendix. The corresponding Source Data also now refer to
the Appendix figures.


https://www.embopress.org/page/journal/14693178/authorguide

The new figure structure is as follows, listing the previous figure and the
corresponding revised ones side by side:
EV1 — Appendix Figure S1

EV2 — Appendix Figure S2

EV3 -EV1

EV4 — Appendix Figure S3

EV5 — Appendix Figure S4

EV6 — Appendix Figure S5

EV7 — Appendix Figure S6

EV8 — Appendix Figure S7

EV9 — Appendix Figure S8

EV10 - EV2

EV11 — Appendix Figure S9

EV12 — Appendix Figure S10

EV13-EV3
EV14 - EV4
EV15 — Appendix Figure S11
EV16 — EV5

- | would suggest to move the three tables also to the Appendix (as Appendix Tables
S1-3). Please do that and make sure that all callouts are updated accordingly. Then
remove the tables from the manuscript text file.

The tables are now in the Appendix.

- Please make sure that the number "n" for how many independent experiments
were performed, their nature (biological versus technical replicates), the bars and
error bars (e.g. SEM, SD) and the test used to calculate p-values is indicated in the
respective figure legends (for main, EV and Appendix figures) of the final revised
manuscript. Please also check that all the p-values are explained in the legend, and
that these fit to those shown in the figure. Please provide statistical testing where
applicable. Please avoid the phrase 'independent experiment', but clearly state if
these were biological or technical replicates. Please also indicate (e.g. with n.s.) if
testing was performed, but the differences are not significant. In case n=2, please
show the data as separate datapoints without error bars and statistics. See also:
http://www.embopress.org/page/journal/14693178/authorguide#statisticalanalysis

If n<5, please show single datapoints for diagrams. Presently, several diagrams miss
statistical testing (e.g. 1B-F and 2D/E).

We have updated the manuscript with this information, added the n number,
performed the statistical analysis of the data in Figure 1 and 2.

Moreover:

- Please define for the box plots in Fig. EV15 the minima, maxima, centre, bounds of
box and whiskers, and percentile in their legends of figures.

The box plot has been defined now in the legend of the corresponding figure
(Appendix Fig. S11, page 16 of the appendix).
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- Please provide information related to n in the legends of figures EV 15a-d.
The explanation of the datapoints and the clusters is now provided in the legend.

- Although 'n" is provided, please describe the nature of 'n' (biological or technical) in
the legends of figures 1b-f; 2d-e; EV 3f.
We updated the text, these are technical replicates (repeats).

- Please define the error bars in the legends of figures 1lb-c and EV 15d.
The error bars have been defined for all figures now.

- | would suggest adding to each legend (of the main, EV and Appendix figures) a
'‘Data Information' section explaining the statistics used or providing information
regarding replicates and scales. See:

https://www.embopress.org/page/journal/14693178/authorguide#figureformat

We have included the data information in each legend (as the text within the
corresponding section of the legend).

- Please make sure that all the funding information is also entered into the online
submission system and that it is complete and similar to the one in the
acknowledgement section of the manuscript text file. Presently, a grant (?) by the
Vontobel foundation (VMK) is only mentioned in the acknowledgements.

The grant from the Vontobel foundation will be duly acknowledged in the online
system.

- It seems all the requested source data was provided. But could you please also
provide a completed source data checklist (attached again).

| have completed the checklist, indicating which previous figures correspond to the
new ones. All source data has been provided.

In the process of going through the source data and checking data consistency, we
discovered that several data figures (some of the graphs in Figures 1 and 2). The
careful examination of all source data revealed that some of the data used an
incorrect baseline value, due to copy-paste error of one fixed value. We took pains to
carefully check all of the data and to correct this - the revised figures, source data
are consistent and have been verified. As mentioned above, statistical tests were
performed with all data as suggested (one way ANOVA). The modifications in figures
1-2 concerned the following panels:

Figure 1D, 2D and 2E: We mistakenly used wrong experimental blanks (i.e. blank
from experimental replicate 1) for analysis of replicate 2 & 3. This was due to a copy-
paste error in the excel sheet that was used for calculations (provided in the source
data file. All datasets have been checked, the identified errors have been corrected
in the source data files and in the corresponding figure panels.

Figure 1B & 1C: Selected data points from these two graphs (the identical
treatments / conditions performed in different experiments) were merged in a new
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analysis to improve the overall statistics. The revised figure panels show not only the
bar graphs, but also the individual data points as circles. One outlier was detected
for AC8 vs FSK condition (replicate 4 in Fig 1B and replicate 8 in Fig 1C) based on
ROUT test (Q = 1%).

| hope that the revised version of the manuscript is acceptable for publication, and |
will be happy to provide any additional information if necessary.

Best regards,
Volodymyr Korkhov
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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.
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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

2. Captions
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.).

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

definitions of statistical methods and measures:

- 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

Information included in
the manuscript?

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

New materials and reagents need to be available; do any restrictions
apply?

No new materials or reagents, no restrictions, not mentioned in the next

Antibodies

Information included in
the manuscript?

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

For antibodies provide the following information:

- Commercial antibodies: RRID (if possible) or supplier name, catalogue
number and or/clone number

- Non-commercial: RRID or citation

N/A

DNA and RNA sequences

Information included in
the manuscript?

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

Short novel DNA or RNA including primers, probes: provide the
sequences.

N/A

Cell materials

Information included in
the manuscript?

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

Cell lines: Provide species information, strain. Provide accession number

in repository OR supplier name, catalog number, clone number, and/OR Yes HEK293S GnTlI- cells (RRID: CVCL_A785); Methods, page 12, line 443
RRID.
Primary cultures: Provide species, strain, sex of origin, genetic
e N/A
modification status.
Report if the cell lines were recently authenticated (e.g., by STR profiling) Yes Not authenticated, not checked for mycoplasma; Methods, page 12, line

and tested for mycoplasma contamination.

443

Experimental animals

Information included in
the manuscript?

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

Laboratory animals or Model organisms: Provide species, strain, sex,

age, genetic modification status. Provide accession number in repository N/A
OR supplier name, catalog number, clone number, OR RRID.

Animal observed in or captured from the field: Provide species, sex, N/A
and age where possible.

Please detail housing and husbandry conditions. N/A

Plants and microbes

Information included in
the manuscript?

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

Plants: provide species and strain, ecotype and cultivar where relevant,
unique accession number if available, and source (including location for
collected wild specimens).

N/A

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

Yes

Escherichia coli BL21 (DE3), Methods, page 13, line 518

Human research participants

Information included in
the manuscript?

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

If collected and within the bounds of privacy constraints report on age, sex
and gender or ethnicity for all study participants.

N/A

Core facilities

Information included in
the manuscript?

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

If your work benefited from core facilities, was their service mentioned in
the acknowledgments section?

Yes

Yes - mentioned in "Acknowledgements"; page 23, line 938

Design
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Ethics

Study protocol

Information included in
the manuscript?

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 N/A
DOI.
Report the clinical trial registration number (at ClinicalTrials.gov or N/A

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.

N/A

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.

No statistical methods were used to define the sample size; not mentioned
in the text

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?

No specific randomization procedure was performed to minimize the
effects of subjective bias; not mentioned in the text

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

No blinding was performed; not mentioned in the text

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

One outlier data point for AC8 vs FSK condition (replicate 4 in Fig 1B /
replicate 8 in Fig 1C) was found to be an outlier based on ROUT test (Q =

Yes d N . : ; . .
If sample or data points were omitted from analysis, report if this was due 1%). This single outlier data point was ormtted 0 CEIE) EREIENS (R
o . ) : LT legend, page 28, line 1113).
to attrition or intentional exclusion and provide justification.
For every figure, are statistical tests justified as appropriate? Do the data
meet the assumptions of the tests (e.g., normal distribution)? Describe any The appropriate statistical tests were performed to analyse the data (one
methods used to assess it. Is there an estimate of variation within each Yes way ANOVA, followed by Tukey's multiple comparisons test). Figure 1,

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

Figure 2 legends, page 28.

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

Number of replicates (repeats) has been indicated in the figure 1-2, EV1

. Yes legends (page 28, 32). Individual values have been inlcuded in the
in laboratory. ) ,
corresponding Source Data file.
In the figure legends: define whether data describe technical or biological Yes The technical replicates (repeats) have been indicated in all figure legends

replicates.

1 and 2, page 28, EV1, page 32.

Ethics

Information included in
the manuscript?

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.

N/A

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.

N/A

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

N/A

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.

N/A

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

N/A

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://www.selectagents.gov/sat/list.htm

N/A

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

N/A

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?

N/A

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.

N/A

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

N/A

For phase Il and lll 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.

N/A

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

The data have been deposited to the relevant data as indicated in the Data
Availability section, page 23

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?

N/A

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?

Yes

Yes, Data Availability, page 23

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

N/A
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