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1st Editorial Decision February 22, 2022

February 22, 2022

Re: Life Science Alliance manuscript #LSA-2022-01420
Dr. Yee Lian Chew

Flinders University

5D317, Flinders Medical Centre

Flinders Drive

Bedford Park, South Australia 5042

Dear Dr. Chew,

Thank you for submitting your manuscript entitled "Neuropeptide signalling shapes feeding and reproductive behaviours in male
C. elegans" to Life Science Alliance. We invite you to re-submit the manuscript, revised according to your Revision Plan.

To upload the revised version of your manuscript, please log in to your account: https://Isa.msubmit.net/cgi-bin/main.plex

You will be guided to complete the submission of your revised manuscript and to fill in all necessary information. Please get in
touch in case you do not know or remember your login name.

While you are revising your manuscript, please also attend to the below editorial points to help expedite the publication of your
manuscript. Please direct any editorial questions to the journal office.

The typical timeframe for revisions is three months. Please note that papers are generally considered through only one revision
cycle, so strong support from the referees on the revised version is needed for acceptance.

When submitting the revision, please include a letter addressing the reviewers' comments point by point.

Thank you for this interesting contribution to Life Science Alliance. We are looking forward to receiving your revised manuscript.
Sincerely,

Eric Sawey, PhD

Executive Editor

Life Science Alliance
http://www.Isajournal.org

A. THESE ITEMS ARE REQUIRED FOR REVISIONS
-- A letter addressing the reviewers' comments point by point.
-- An editable version of the final text (.DOC or .DOCX) is needed for copyediting (no PDFs).

-- High-resolution figure, supplementary figure and video files uploaded as individual files: See our detailed guidelines for
preparing your production-ready images, https://www.life-science-alliance.org/authors

-- Summary blurb (enter in submission system): A short text summarizing in a single sentence the study (max. 200 characters
including spaces). This text is used in conjunction with the titles of papers, hence should be informative and complementary to
the title and running title. It should describe the context and significance of the findings for a general readership; it should be
written in the present tense and refer to the work in the third person. Author names should not be mentioned.

-- By submitting a revision, you attest that you are aware of our payment policies found here: https://www.life-science-
alliance.org/copyright-license-fee

B. MANUSCRIPT ORGANIZATION AND FORMATTING:
Full guidelines are available on our Instructions for Authors page, https://www.life-science-alliance.org/authors

We encourage our authors to provide original source data, particularly uncropped/-processed electrophoretic blots and



spreadsheets for the main figures of the manuscript. If you would like to add source data, we would welcome one PDF/Excel-file
per figure for this information. These files will be linked online as supplementary "Source Data" files.

***IMPORTANT: It is Life Science Alliance policy that if requested, original data images must be made available. Failure to
provide original images upon request will result in unavoidable delays in publication. Please ensure that you have access to all
original microscopy and blot data images before submitting your revision.***




1st Authors' Response to Reviewers May 17, 2022

Response to Reviewers Letter

LSA-2022-01420: Neuropeptide signalling shapes feeding and reproductive behaviours in
male C. elegans

We are grateful to both reviewers for their considered and helpful comments. We have revised
the manuscript according to these comments and have performed all suggested experiments,
namely the food-leaving assay and cell identification of male tail lury-1 neurons, as well as an
additional control experiment including both lury-1 mutant and overexpressor strains in the
same assay. Our revised manuscript also contains additional discussion points as requested. All
changes are indicated in yellow highlighting in the text. Please see below for a point-by-point
response to all comments.

Reviewer comments:

Reviewer #1 (Evidence, reproducibility and clarity (Required)):

In this work, Gadenne et al. identify sexually dimorphic roles for the neuropeptide LURY-1 in the
regulation of feeding and reproduction in C. elegans.

Through biochemical analysis of ligand and receptor pairs, reporter transgenes and behavioural
analysis of overexpression and loss-of-function mutants, they show that LURY-1 normally acts
through NPR-22 to inhibit pharyngeal pumping in hermaphrodites and to activate pharyngeal
pumping in males while supressing mating. Some of these results (i.e. identification of the
receptor and the overexpression phenotype on hermaphrodites) recapitulate those previously
published by Ohno et al. In addition, the authors extend the findings to the role that this
neuropeptide system plays in the male.

Overall, most of the results are solid and the conclusions are supported by the experiments.
There are still a few aspects that need addressing.

- One important message of the work is that lury-1 regulates the trade-off between feeding and
reproduction in males since the normal function of the gene (based on loss-of-function data)
appears to increase pharyngeal pumping and reduce mating/intromissions. Regarding this, |
think the authors should revisit some of the experiments exploring this trade off. They test
whether starvation has any impact using the offspring production/mating assay and find no
effect. However, this is not a very sensitive assay. Why don't the authors test the impact of
starvation in the turning assay? Or better yet, and since they discuss it at length in the
discussion, why don't they test the food-leaving assay in lury-1 mutants?

This is an important suggestion. We have addressed this by performing food-leaving
experiments for control and lury-1(-) mutant males according to the protocol of
(Wexler...Portman, 2020, Current Biology). We found that well-fed lury-1 mutant males move
further away from food at earlier time points compared with controls (more exploration). Food
leaving assay data has been added to Figure 5A and Figure S3.

We discuss these findings on page 24-25 of the Discussion: “Our data shows that, in the
absence of mates, lack of LURY-1 promotes male exploration away from food (Figure 5A,
Figure S3). This suggests that LURY-1 peptides normally signal the male to remain on food
longer instead of leaving to search for mates. However, we also found that nutritional status



(whether males are well-fed or fasted) does not strongly affect the modulation of mating
efficiency by LURY-1 (Figure 5B). These two observations could occur either because 1) the
mating efficiency assay as performed in this study is not as sensitive as the food-leaving assay,
or 2) LURY-1 effects on mating efficiency result from a combination of food signals and other
(internal) signals that remain to be defined. However, we cannot rule out a role for LURY-1
specifically in modulating locomotor activity (movement speed) independent of sensory signals
from food or the presence of mates.”

In addition, they should integrate their findings (in the discussion) with those found by the Garcia
lab showing an antagonistic interplay between pharyngeal pumping and spicule muscle
excitability to regulate intromission.

Gruninger, T. R., Gualberto, D. G., LeBoeuf, B., & Garcia, L. R. (2006). Integration of male
mating and feeding behaviors in Caenorhabditis elegans. The Journal of Neuroscience : the
Official Journal of the Society for Neuroscience, 26(1), 169-179.

This is an important point. We have integrated discussion of the findings from the Garcia lab in
the context of our study to the Discussion (page 24).

“How release of LURY-1 from male tail neurons is coordinated with release from pharyngeal
neurons, and how this impacts behaviour, is not yet clear. There are, however, several reports
of pharynx activity being linked to male copulation: for example, pharyngeal pumping rate has
been shown to decrease substantially in male C. elegans upon contact with the hermaphrodite
vulva (Gruninger et al, 2006; Liu & Sternberg, 1995). In addition, the pharynx muscle and the
pharyngeal neurosecretory neuron NSM were reported to influence male reproductive
behaviours by acting on spicule protraction (Gruninger et al., 2006)”

= In Fig 2. C, the fourth column is labelled as lury-1 OE /lury- 1 -/- . Is this correct or do the
authors mean to show lury-1 OE /npr-22 -/- as in males in 2E?

Also, a statistical comparison between lury-1 OE and lury-1 OE /npr-22 -/- in males (2E) should
be done because it seems like there is no significant difference, which would indicate that the
LURY-1 OE effects are independent of the receptor NPR-22. This is particularly relevant in light
of the observation that both OE and loss-of-function of LURY-1 result in the same inhibition of
pharyngeal pumping phenotype in males.

We confirm that the labelling in Fig 2C is correct. We have added, as suggested, the statistical
comparison between lury-1 OE and lury-1 OE /npr-22 -/- in males in Fig 2D (formerly Fig 2E),
showing that the differences are not statistically significant. We have also added comments in
the Discussion (page 23) acknowledging that some effects of the lury-1 OE appear to be
independent of NPR-22.

To illustrate individual data points more clearly, we have changed the violin plots (indicating
median and quartiles) for Figure 2 to scatter plots, with error bars indicating mean + SEM. This
is also more suited to the ANOVA statistical test used, which compares means.

- The reporter transgene showing expression of LURY-1 uses a 3.4 kb promoter but the OE
experiments (particularly pharyngeal pumping) are done with a 2kb promoter. The authors
should show the expression pattern driven by the 2 kb promoter in order to better interpret the



results.
This is a good suggestion and we have included micrographs from the transgene expressing
lury-1 from a 2 kb promoter in the revised manuscript (Figure S1).

= Fig 3 - the mating efficiency of him-5 is very variable, from less than 20 (in the set of
experiments with mutant) to 50 % in the set of experiments with OE. This is in contrast to the
mutant and OE worms which show a consistent value around 40%. The authors should run a
few experiments comparing all three conditions (Control, mutant and OE) in parallel to better
interpret the effects of OE and loss-of-function.

This is a good suggestion; we have added data from experiments comparing all three conditions
(Control, mutant and OE) in parallel to Figure S2Aiii to better interpret the effects of lury-1 over-
expression and loss-of-function.

Reviewer #1 (Significance (Required)):

The finding that the lury-1 neuropeptide system regulates the trade off between feeding and
reproduction in a sexually dimorphic manner in C. elegans is interesting and important. The
advance is limited however, since the reason/mechanisms for this difference are still to be
elucidated



Reviewer #2 (Evidence, reproducibility and clarity (Required)):
Major comments:

none

Minor comments:

Overall, the paper is very well written and the data are very clear and the experiments properly
controlled. | do not have any major criticism.

These minor comments should help the authors to make the presentation even clearer:

1) Is the identity of the peptide-expressing cells in the mail tail known? Can the connectome
data be of any use in interpreting the sexually dimorphic effects of gene knockouts and
overexpressions? The pharyngeal cells have been identified previously. There are also sex-
specific full-animal connectomes and the mail tail connectome is fully described. Even though
the signalling by the peptide may occur extrasynaptically, differences in synaptic connectivity
may contribute to sexual dimporphism. The authors should attempt to interpret the results in
light of the sex-specific synaptic connectomes. Alternatively, they should explain why it is not
relevant or possible.

This is a great suggestion. To perform these analyses, we first identified lury-1-expressing
neurons in the male tail using the tool NeuroPAL and cell ID maps published in Yemini et al.,
2021, Cell and Tekieli et al., 2021, Development. As NeuroPAL can only be used together with
green fluorescence reporter lines, we obtained the lury-1p::Venus line from Ohno et al., eLife
2017 to perform these analyses. Using lury-1p::Venus; NeuroPAL worms, we identified male-
specific neurons DX1, DX2 and DX3 as lury-1-expressing neurons in the male tail.

We used connectomics data for the male worm (Cook... Emmons, Nature, 2019) to identify the
cells synaptically connected to these lury-1-expressing male tail neurons. DX1, DX2 and DX3
are male-specific neurons connected to multiple cells in the male tail, including hook sensillum
neurons HOA/HOB, multiple ray neurons, and neurons that innervate the post-cloacal sensillum,
all of which are male-specific and shown to be required for male mating behaviours. Taken
together, these expression and connectivity data indicate that lury-1-expressing neurons in the
male tail are likely to be involved in coordinating male-specific mating behaviour. We have
incorporated these new data into our revised manuscript (Figure 1B, Results page 5-6,
Discussion page 23-24).

2) Fig 1 legend: 'in pharyngeal neurons M1 and M2 (yellow arrows)' - | could not find the yellow
arrows

The legend in the original manuscript referred to an older version of the figure, which has since
been changed and the arrows removed.

3) 133 'a putative null mutation which encodes a 2.5 kb deletion in the npr-22 genomic locus



(deleting four of six exons)' - encodes a deletion sounds a bit strange to me - maybe simply 'null
mutation with a 2.5 kb..."

We agree that the suggested phrasing sounds better and this sentence has been fixed (Page
9).

4) In Fig 2 panels B and C seem to show the same data for the N2 and lury-1(-) genotypes. Is
there any difference between these two data sets? If not, panels B and C could be merged or
lury-1(-) should not be shown twice (i.e. not on panel C).

The data for N2 and lury-1(-) are indeed the same for B and C, so we have merged the panels
as suggested (new Fig 2B).

As mentioned above in our response to Reviewer 1, to illustrate individual data points more
clearly, we have changed the violin plots (indicating median and quartiles) for Figure 2 to scatter
plots, with error bars indicating mean £+ SEM. This is also more suited to the ANOVA statistical
test used, which compares means.

5) In Fig 2 panel E the npr-22 genotype should be shown as npr-22(i) for consistency.
This has been fixed in Fig 2D (Formerly Fig 2E)

6) Fig 3 legend: 'n>10 per genotype' add that n here refers to the number of males

Thanks for pointing this out - this has been fixed in the Fig 3 legend

Reviewer #2 (Significance (Required)):

This is an interesting paper exploring the function of a lugin neuropeptide and its receptor in
males and hermaphrodites of the nematode C. elegans. The authors carry out a careful genetic
analysis and uncover sexually dimorphic roles for this neuropeptide signalling system. The
results will be of interest to those working on neuropeptide signalling, sexual dimorphism and
nematode feeding and mating behaviour.

| am an expert in neuropeptide signalling and invertebrate neural circuits.



1st Revision - Editorial Decision June 2, 2022

June 2, 2022
RE: Life Science Alliance Manuscript #LSA-2022-01420R

Dr. Yee Lian Chew

Flinders University

5D317, Flinders Medical Centre
Flinders Drive

Bedford Park, South Australia 5042
Australia

Dear Dr. Chew,

Thank you for submitting your revised manuscript entitled "Neuropeptide signalling shapes feeding and reproductive behaviours
in male C. elegans". We would be happy to publish your paper in Life Science Alliance pending final revisions necessary to meet
our formatting guidelines.

Along with points mentioned below, please tend to the following:

-please check your figure legend for Figure 2; you have a panel E in the legend, but this is not in the figure

-please remove the panel A in Figure S2 because it is the only panel in the figure

-please adjust any figure callouts with the designation EV and update these to Supplementary Figures; for example, Figure EV3
should be Figure S3

If you are planning a press release on your work, please inform us immediately to allow informing our production team and
scheduling a release date.

LSA now encourages authors to provide a 30-60 second video where the study is briefly explained. We will use these videos on
social media to promote the published paper and the presenting author (for examples, see
https://twitter.com/LSAjournal/timelines/1437405065917124608). Corresponding or first-authors are welcome to submit the
video. Please submit only one video per manuscript. The video can be emailed to contact@life-science-alliance.org

To upload the final version of your manuscript, please log in to your account: https:/Isa.msubmit.net/cgi-bin/main.plex

You will be guided to complete the submission of your revised manuscript and to fill in all necessary information. Please get in
touch in case you do not know or remember your login name.

To avoid unnecessary delays in the acceptance and publication of your paper, please read the following information carefully.
A. FINAL FILES:

These items are required for acceptance.

-- An editable version of the final text (.DOC or .DOCX) is needed for copyediting (no PDFs).

-- High-resolution figure, supplementary figure and video files uploaded as individual files: See our detailed guidelines for
preparing your production-ready images, https://www.life-science-alliance.org/authors

-- Summary blurb (enter in submission system): A short text summarizing in a single sentence the study (max. 200 characters
including spaces). This text is used in conjunction with the titles of papers, hence should be informative and complementary to
the title. It should describe the context and significance of the findings for a general readership; it should be written in the
present tense and refer to the work in the third person. Author names should not be mentioned.

B. MANUSCRIPT ORGANIZATION AND FORMATTING:

Full guidelines are available on our Instructions for Authors page, https://www.life-science-alliance.org/authors

We encourage our authors to provide original source data, particularly uncropped/-processed electrophoretic blots and
spreadsheets for the main figures of the manuscript. If you would like to add source data, we would welcome one PDF/Excel-file

per figure for this information. These files will be linked online as supplementary "Source Data" files.

**Submission of a paper that does not conform to Life Science Alliance guidelines will delay the acceptance of your
manuscript.**



**It is Life Science Alliance policy that if requested, original data images must be made available to the editors. Failure to provide
original images upon request will result in unavoidable delays in publication. Please ensure that you have access to all original
data images prior to final submission.**

**The license to publish form must be signed before your manuscript can be sent to production. A link to the electronic license to
publish form will be sent to the corresponding author only. Please take a moment to check your funder requirements.**

**Reviews, decision letters, and point-by-point responses associated with peer-review at Life Science Alliance will be published
online, alongside the manuscript. If you do want to opt out of having the reviewer reports and your point-by-point responses
displayed, please let us know immediately.**

Thank you for your attention to these final processing requirements. Please revise and format the manuscript and upload
materials within 7 days.

Thank you for this interesting contribution, we look forward to publishing your paper in Life Science Alliance.
Sincerely,

Eric Sawey, PhD

Executive Editor

Life Science Alliance
http://www.Isajournal.org

Reviewer #1 (Comments to the Authors (Required)):

The authors have addressed all my comments and the manuscript is much improved.

Regarding the identification of the DXs as the lury-1 -expressing neurons in the male tail, the authors may want to mention that
these neurons have been previously suggested to be involved in sperm transfer (Liu, K. (1995). Sensory regulation of C. elegans
male mating behaviour. Volume PhD in Biology (Pasadena, CA: California Institute of Technology), a role which may explain
why lury-1 has an effect on mating success

Reviewer #2 (Comments to the Authors (Required)):

The authors have addressed all my comments.



2nd Revision - Editorial Decision June 3, 2022

June 3, 2022
RE: Life Science Alliance Manuscript #LSA-2022-01420RR

Dr. Yee Lian Chew

Flinders University

5D317, Flinders Medical Centre
Flinders Drive

Bedford Park, South Australia 5042
Australia

Dear Dr. Chew,

Thank you for submitting your Research Article entitled "Neuropeptide signalling shapes feeding and reproductive behaviours in
male C. elegans". It is a pleasure to let you know that your manuscript is now accepted for publication in Life Science Alliance.
Congratulations on this interesting work.

The final published version of your manuscript will be deposited by us to PubMed Central upon online publication.

Your manuscript will now progress through copyediting and proofing. It is journal policy that authors provide original data upon
request.

Reviews, decision letters, and point-by-point responses associated with peer-review at Life Science Alliance will be published
online, alongside the manuscript. If you do want to opt out of having the reviewer reports and your point-by-point responses
displayed, please let us know immediately.

***IMPORTANT: If you will be unreachable at any time, please provide us with the email address of an alternate author. Failure
to respond to routine queries may lead to unavoidable delays in publication.***

Scheduling details will be available from our production department. You will receive proofs shortly before the publication date.
Only essential corrections can be made at the proof stage so if there are any minor final changes you wish to make to the
manuscript, please let the journal office know now.

DISTRIBUTION OF MATERIALS:
Authors are required to distribute freely any materials used in experiments published in Life Science Alliance. Authors are
encouraged to deposit materials used in their studies to the appropriate repositories for distribution to researchers.

You can contact the journal office with any questions, contact@life-science-alliance.org

Again, congratulations on a very nice paper. | hope you found the review process to be constructive and are pleased with how
the manuscript was handled editorially. We look forward to future exciting submissions from your lab.

Sincerely,

Eric Sawey, PhD
Executive Editor

Life Science Alliance
http://www.Isajournal.org
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