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1st Editorial Decision 23-May-2022

Dear Dr Aubrey,

Re: JP-RP-2022-283021 "Characterisation of the inhibitory GABA/glycine projections of rostral ventromedial medulla
neurons to the superficial dorsal horn of the spinal cord" by Yo Otsu and Karin R. Aubrey

Thank you for submitting your manuscript to The Journal of Physiology. It has been assessed by a Reviewing Editor and by
2 Referees and the reports are copied below.

| regret to say that the manuscript has not been accepted for publication.

Some positive comments were made on the manuscript. Unfortunately, they did not outweigh the more serious criticisms
which led the Reviewing Editor to recommend rejection.

| am sorry to have to pass on this disappointing news, and hope it will not discourage you from making future submissions of
new work to The Journal of Physiology.

However, we believe your manuscript is worthy of further consideration and suggest that you transfer your manuscript to
Physiological Reports (https://physoc.onlinelibrary.wiley.com/hub/journal/2051817X/aims-and-scope/read-full-aims-and-
scope), a peer-reviewed, open access, interdisciplinary journal, jointly owned by the American Physiological Society and
The Physiological Society.

To transfer your manuscript to Physiological Reports, the corresponding author must send authorization within 120 days of
receipt of this letter. Please use this link Transfer to Physiological Reports to send an authorization email to transfer your
manuscript. If your manuscript does not require additional peer review, the editors of Physiological Reports will aim to give
you an initial decision within 3 working days. In fact, >80% of transferred submissions are accepted for publication. Please
note, of course, that we cannot guarantee final acceptance.

| hope you will take advantage of the opportunity to allow the editors of Physiological Reports to evaluate your manuscript.

You may be able to publish Open Access with no direct cost to yourself. You can check your eligibility here
https://secure.wiley.com/openaccess?

Yours sincerely,
Katalin Toth

Senior Editor
The Journal of Physiology

EDITOR COMMENTS
Reviewing Editor:

This study is an excellent characterization study of RVM rostral ventromedial medulla inputs into the superficial dorsal horn.
Both reviewers agreed that the authors carried out experiments were technically sound, carefully controlled and thorough.
However, the study largely recapitulates many previous published findings. Therefore, the lack of advancement in
addressing a biological question is a glaring weakness in the paper and the characterization study alone is not a significant
enough advancement. Given that Journal of Physiology is seeking to publish manuscripts that are likely to have a major
impact on the field, this manuscript is better suited for another journal such as Physiological Reports.
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REFEREE COMMENTS
Referee #2:

The manuscript by Otsu and Aubrey describes an elegant set of experiments where rostral ventromedial medulla (RVM)
neurons were labeled and transfected with optogenetic ChR2, and then descending projections were identified in the
superficial dorsal horn (SDH) of the spinal cord. SDH neurons with associated RVM axons were patched and the
electrophysiological profile of these neurons was assessed. Overall, the authors found that optogenetic activation of
descending RVM neurons evoked exclusively inhibitory GABA/glycinergic currents in SDH neurons. The manuscript was
clear, experiments well-designed, and a level of appropriate limitations and conclusions were provided. The data provide
important further clarification and classification of modulation of sensory pathways by descending projections from the RVM.

Authors state in abstract "...confirm that RVM inputs onto SDH neurons are exclusively inhibitory...combination of
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GABAergic and glycinergic neurotransmission”. Although within the authors' data all observed inputs were seen as
inhibitory, | would caution against such definitive statements denoting that all RVM inputs to SDH are inhibitory. Even though
in this set of experiments the authors did not observe excitatory currents, this does not by necessity preclude their
existence. Authors should temper this statement.

Similarly, an important limitation to be noted is that these experiments were conducted in otherwise normal and healthy rats.
Is there any existent literature or data regarding models of chronic pain or allodynia suggesting modulation of these
descending RVM-SDH pathways? This could be further explored in the discussion.

Authors state "Data from male and female rats were grouped and no sex differences were noted." Were sex differences
simply not observed by the investigators under general observation of the data, or were statistical tests employed to
evaluate the absence of sex differences followed by subsequent grouping of data? Even in the absence of observed sex-
differences, authors may want to consider identifying sex within their figures (eg. Square symbols for males, circle for female
- or something to a similar effect).

Referee #3:

The study by Otsu and Aubrey uses a robust optogenetic approach to investigate the synaptic properties of RVM inputs to
the SDH. The techniques are appropriate for the scope of questions addressed and the characterization of neuronal
properties is strong. However, this reviewer is unclear on the magnitude of advance this study represents.

In their work, the authors exclusively patch LIl neurons in acute spinal cord slices and reveal that optogenetic activation of
RVM axons / terminals within the slice exclusively produces inhibitory responses in the neurons. As the authors indicate, this
is consistent with many previous studies for this region of the spinal cord. They further indicate that the opto-RVM
postsynaptic responses recorded are a mixture of GABAergic and glycinergic ionotropic receptor activation, also consistent
with previous reports. The authors correctly indicate that the most pressing question related to this system is the potential for
complex RVM modulation of spinal cord activity, particularly where "bidirectional control can be achieved by altering the
activity of inhibitory RVM inputs in the spinal cord". The current study adds to our understanding of the types of LIl neurons
innervated by RVM projection, but is unable to add to this important question.

Notably, the authors do a commendable job of characterizing the morphological and firing heterogeneity of LIl neurons that
received input from RVM projections. However, it is not clear whether or how the activity of RVM inputs can modulate the
activity of these neurons in response to excitation. Nor is it clear that the neurons studied represent the most important
targets of RVM innervation, which is shown to be in both LI and Lllo.

Both GlyR and GABAA are represented as Cl- permeable receptors. The impact of inhibitory input on SDH neuronal activity
can be strongly modulated by changes in KCC2 activity, but this is not discussed in the report. Nor is the contribution of
HCOS- flux via GABAA receptors considered as a possible factor in the analysis of postsynaptic responses or impact of
disease state.

Overall, this study represents a solid characterization of a robust in vitro system for studying RVM input to the SDH and the
authors are to be commended on their careful characterization. The work reaffirms many previous studies of this descending
pathway. However, this work does not substantially advance to our understanding of the complexities of RVM modulation of
pain.

Confidential Review 24-Feb-2022




1st Authors' Response to Referees 08-Jun-2022




Dear Professor Toth,

We appreciate the reviewers’ comments and your assessment that the previous version of
our paper titled "Characterisation of the inhibitory GABA/glycine projections of rostral
ventromedial medulla neurons to the superficial dorsal horn of the spinal cord” was
technically sound, carefully controlled and thorough, but not a significant enough
advancement for publication in the Journal of Physiology.

We have now extended the paper to include additional data that investigates for the first
time the modulation of this synapse by the opioid receptor agonists. We believe this
inclusion, along with modifications suggested by the reviewers, now constitutes a more
significant advancement of knowledge.

We have attached the extended manuscript now titled " Kappa opioids inhibit the
GABA/glycine terminals of rostral ventromedial medulla projections in the superficial
dorsal horn of the spinal cord " for your consideration.

Sincerely,

Karin Aubrey and Yo Otsu

Thanks to the reviewers for their comments, our responses to the comments are in italics
below

*khhhhkhkhkkkkhkhkhkhhhhhkhkkkhiikx

EDITOR COMMENTS
Reviewing Editor:

This study is an excellent characterization study of RVM rostral ventromedial medulla
inputs into the superficial dorsal horn. Both reviewers agreed that the authors carried out
experiments were technically sound, carefully controlled and thorough. However, the
study largely recapitulates many previous published findings. Therefore, the lack of
advancement in addressing a biological question is a glaring weakness in the paper and the
characterization study alone is not a significant enough advancement. Given that Journal of
Physiology is seeking to publish manuscripts that are likely to have a major impact on the
field, this manuscript is better suited for another journal such as Physiological Reports.

Authors’ response: \We have now extended the paper to include additional data that
investigates for the first time the modulation of this synapse by the opioid receptor

agonists. We believe this inclusion constitutes a more significant advancement of
knowledge.

*hkhkkkhkhkkkhkhkkkhkhkkkhkhkkkhkikhkkiiikkik
REFEREE COMMENTS

Referee #2:



The manuscript by Otsu and Aubrey describes an elegant set of experiments where rostral
ventromedial medulla (RVM) neurons were labelled and transfected with optogenetic
ChR2, and then descending projections were identified in the superficial dorsal horn
(SDH) of the spinal cord. SDH neurons with associated RVM axons were patched and the
electrophysiological profile of these neurons was assessed. Overall, the authors found that
optogenetic activation of descending RVM neurons evoked exclusively inhibitory
GABA/glycinergic currents in SDH neurons. The manuscript was clear, experiments well
designed, and a level of appropriate limitations and conclusions were provided. The data
provide important further clarification and classification of modulation of sensory
pathways by descending projections from the RVM.

Authors state in the abstract "...confirm that RVM inputs onto SDH neurons are
exclusively inhibitory...combination of GABAergic and glycinergic neurotransmission".
Although within the authors' data all observed inputs were seen as inhibitory, | would
caution against such definitive statements denoting that all RVM inputs to SDH are
inhibitory. Even though in this set of experiments the authors did not observe excitatory
currents, this does not by necessity preclude their existence. Authors should temper this
statement.

Authors’ response: This has been done as suggested

Similarly, an important limitation to be noted is that these experiments were conducted in
otherwise normal and healthy rats. Is there any existent literature or data regarding models
of chronic pain or allodynia suggesting modulation of these descending RVM-SDH
pathways? This could be further explored in the discussion.

Authors’ response: The potential links to neuropathic and inflammatory pain are now
included in the discussion.

Authors state "Data from male and female rats were grouped and no sex differences were
noted." Were sex differences simply not observed by the investigators under general
observation of the data, or were statistical tests employed to evaluate the absence of sex
differences followed by subsequent grouping of data? Even in the absence of observed
sex-differences, authors may want to consider identifying sex within their figures (eg.
Square symbols for males, circle for female - or something to a similar effect).

Authors’ response: This has been clarified in the methods. In addition, a new
supplementary fig 2 has been added to the paper which illustrates the effects of opioid
receptor agonists on olPSCs recorded from female and male rats. Thank you for your
review.

Referee #3:

The study by Otsu and Aubrey uses a robust optogenetic approach to investigate the
synaptic properties of RVM inputs to the SDH. The techniques are appropriate for the
scope of questions addressed and the characterization of neuronal properties is strong.
However, this reviewer is unclear on the magnitude of advance this study represents.

Authors’ response: \We have enhanced the significance of this paper by adding figures 6
and 7 and supplementary figures 1 and 2 which present the first investigation of the opioid
modulation of the RVM to SDH synapse. We have now added this data to the paper as and
extended the introduction and discussion sections.



In their work, the authors exclusively patch LII neurons in acute spinal cord slices and
reveal that optogenetic activation of RVM axons / terminals within the slice exclusively
produces inhibitory responses in the neurons. As the authors indicate, this is consistent
with many previous studies for this region of the spinal cord. They further indicate that the
opto-RVM postsynaptic responses recorded are a mixture of GABAergic and glycinergic
ionotropic receptor activation, also consistent with previous reports. The authors correctly
indicate that the most pressing question related to this system is the potential for complex
RVM modulation of spinal cord activity, particularly where "bidirectional control can be
achieved by altering the activity of inhibitory RVM inputs in the spinal cord". The current
study adds to our understanding of the types of LIl neurons innervated by RVM projection,
but is unable to add to this important question.

Notably, the authors do a commendable job of characterizing the morphological and firing
heterogeneity of LII neurons that received input from RVM projections. However, it is not
clear whether or how the activity of RVM inputs can modulate the activity of these
neurons in response to excitation. Nor is it clear that the neurons studied represent the most
important targets of RVM innervation, which is shown to be in both LI and Lllo.

Authors’ response: \Ne agree that there is still a lot of work to be done to understand the
mechanisms of how this descending pathway achieves bidirectional control of sensory
inputs in the spinal cord. However, this paper is one of the few to isolate and directly
record the synaptic currents generated by activation of RVM projections onto SDH target
neurons and provides a comprehensive overview of its signalling. A major strength of this
study is that it combines a thorough characterisation of the SDH target neurons’
morphological and electrical properties with new data about the quality of descending
inhibitory signals into the SDH and its modulation by opioids. As a result, our findings can
be linked to previous work exploring SDH neuronal types and organisation.

Because we succeeded in recording from over 70 SDH target neurons (a significant
achievement as the input is sparse, ~10% of the >700 SDH neurons tested had an olPSC
response), we are confident that our data includes the most important LI targets of the
descending RVM input, including those that have been associated with pain and/or itch
behaviours (Nguyen et al., 2022; Francois et al., 2017; Kato et al., 2006). We have
included a more comprehensive discussion of the functional relevance of RVM to SDH
signalling, and its modulation by opioids, in the final section of the discussion to highlight
this. In addition, we have reiterated that L1 and the deeper lamina are not addressed in
this study in the methods and results sections.

This paper now adds knowledge to our understanding of the organisation of the RVM-
spinal cord circuit and the mechanisms by which RVM neurons and opioids modulate
neural activity at the spinal level.

Overall, this study represents a solid characterization of a robust in vitro system for
studying RVM input to the SDH and the authors are to be commended on their careful
characterization. The work reaffirms many previous studies of this descending pathway.
However, this work does not substantially advance to our understanding of the
complexities of RVM modulation of pain.

Authors’ response: Thank you for your comments we hope the revised manuscript with
additional experiments exploring the opioid modulation of this RVM to SDH synapse
mitigates this concern.



1st Revision - Editorial Decision 22-Jul-2022

Dear Dr Aubrey,

Re: JP-RP-2022-283021R1-A "Kappa opioids inhibit the GABA/glycine terminals of rostral ventromedial medulla projections
in the superficial dorsal horn of the spinal cord” by Yo Otsu and Karin R. Aubrey

| am pleased to tell you that your paper has been accepted for publication in The Journal of Physiology.

NEW POLICY: In order to improve the transparency of its peer review process The Journal of Physiology publishes online
as supporting information the peer review history of all articles accepted for publication. Readers will have access to
decision letters, including all Editors' comments and referee reports, for each version of the manuscript and any author
responses to peer review comments. Referees can decide whether or not they wish to be named on the peer review history
document.

The last Word version of the paper submitted will be used by the Production Editors to prepare your proof. When this is
ready you will receive an email containing a link to Wiley's Online Proofing System. The proof should be checked and
corrected as quickly as possible.

Authors should note that it is too late at this point to offer corrections prior to proofing. The accepted version will be
published online, ahead of the copy edited and typeset version being made available. Major corrections at proof stage, such
as changes to figures, will be referred to the Reviewing Editor for approval before they can be incorporated. Only minor
changes, such as to style and consistency, should be made a proof stage. Changes that need to be made after proof stage
will usually require a formal correction notice.

All queries at proof stage should be sent to TUP@wiley.com.

Are you on Twitter? Once your paper is online, why not share your achievement with your followers. Please tag The Journal
(@jphysiol) in any tweets and we will share your accepted paper with our 23,000+ followers!

Yours sincerely,

Katalin Toth
Senior Editor
The Journal of Physiology

P.S. - You can help your research get the attention it deserves! Check out Wiley's free Promotion Guide for best-practice
recommendations for promoting your work at www.wileyauthors.com/eeo/guide. And learn more about Wiley Editing
Services which offers professional video, design, and writing services to create shareable video abstracts, infographics,
conference posters, lay summaries, and research news stories for your research at www.wileyauthors.com/eeo/promotion.

* IMPORTANT NOTICE ABOUT OPEN ACCESS *
To assist authors whose funding agencies mandate public access to published research findings sooner than 12 months
after publication The Journal of Physiology allows authors to pay an open access (OA) fee to have their papers made freely

available immediately on publication.

You will receive an email from Wiley with details on how to register or log-in to Wiley Authors Services where you will be
able to place an OnlineOpen order.

You can check if you funder or institution has a Wiley Open Access Account here https://authorservices.wiley.com/author-
resources/Journal-Authors/licensing-and-open-access/open-access/author-compliance-tool.html.

Your article will be made Open Access upon publication, or as soon as payment is received.

If you wish to put your paper on an OA website such as PMC or UKPMC or your institutional repository within 12 months of
publication you must pay the open access fee, which covers the cost of publication.

OnlineOpen articles are deposited in PubMed Central (PMC) and PMC mirror sites. Authors of OnlineOpen articles are
permitted to post the final, published PDF of their article on a website, institutional repository, or other free public server,
immediately on publication.

Note to NIH-funded authors: The Journal of Physiology is published on PMC 12 months after publication, NIH-funded
authors DO NOT NEED to pay to publish and DO NOT NEED to post their accepted papers on PMC.



EDITOR COMMENTS
Reviewing Editor:
The authors have done an excellent job of addressing the previous concerns. The addition of the new data addresses a

physiological question which now makes the manuscript appropriate for Journal of Physiology. Supplemental data should be
moved to the main text.

REFEREE COMMENTS
Referee #2:

In this revision the authors have addressed all of my initial comments and suggestions. The inclusion of the novel studies
further investigating the modulation of the system by opioids provides additional and novel import to their work.

I have no further comments or questions.

1st Confidential Review 08-Jun-2022




