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Decision Letter, initial version: 
 
Dear Ofer, 
 
Thanks for your patience. Your Article, "A bistable inhibitory OptoGPCR for multiplexed optogenetic 
control of neural circuits", has now been seen by two reviewers. As you will see from their comments 
below, although the reviewers find your work of considerable potential interest, they have raised a 
number of concerns. We are interested in the possibility of publishing your paper in Nature Methods, 
but would like to consider your response to these concerns before we reach a final decision on 
publication. We therefore invite you to revise your manuscript to address these concerns. 
 
We are committed to providing a fair and constructive peer-review process. Do not hesitate to contact 
us if there are specific requests from the reviewers that you believe are technically impossible or 
unlikely to yield a meaningful outcome. 
 
 
When revising your paper: 
 
* include a point-by-point response to the reviewers and to any editorial suggestions 
 
* please underline/highlight any additions to the text or areas with other significant changes to 
facilitate review of the revised manuscript 
 
* address the points listed described below to conform to our open science requirements 
 
* ensure it complies with our general format requirements as set out in our guide to authors at 
www.nature.com/naturemethods 
 
* resubmit all the necessary files electronically by using the link below to access your home page 
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[Redacted] 
 
Note: This URL links to your confidential home page and associated information about manuscripts 
you may have submitted, or that you are reviewing for us. If you wish to forward this email to co-
authors, please delete the link to your homepage. 
 
 
We hope to receive your revised paper within 2-3 months. If you cannot send it within this time, 
please let us know. In this event, we will still be happy to reconsider your paper at a later date so long 
as nothing similar has been accepted for publication at Nature Methods or published elsewhere. 
 
 
 
OPEN SCIENCE REQUIREMENTS 
 
REPORTING SUMMARY AND EDITORIAL POLICY CHECKLISTS 
When revising your manuscript, please update your reporting summary and editorial policy checklists. 
 
Reporting summary: https://www.nature.com/documents/nr-reporting-summary.zip 
Editorial policy checklist: https://www.nature.com/documents/nr-editorial-policy-checklist.zip 
 
If your paper includes custom software, we also ask you to complete a supplemental reporting 
summary. 
 
Software supplement: https://www.nature.com/documents/nr-software-policy.pdf 
 
Please submit these with your revised manuscript. They will be available to reviewers to aid in their 
evaluation if the paper is re-reviewed. If you have any questions about the checklist, please see 
http://www.nature.com/authors/policies/availability.html or contact me. 
 
Please note that these forms are dynamic ‘smart pdfs’ and must therefore be downloaded and 
completed in Adobe Reader. We will then flatten them for ease of use by the reviewers. If you would 
like to reference the guidance text as you complete the template, please access these flattened 
versions at http://www.nature.com/authors/policies/availability.html. 
 
Finally, please ensure that you retain unprocessed data and metadata files after publication, ideally 
archiving data in perpetuity, as these may be requested during the peer review and production 
process or after publication if any issues arise. 
 
 
DATA AVAILABILITY 
We strongly encourage you to deposit all new data associated with the paper in a persistent repository 
where they can be freely and enduringly accessed. We recommend submitting the data to discipline-
specific and community-recognized repositories; a list of repositories is provided here: 
http://www.nature.com/sdata/policies/repositories 
 
All novel DNA and RNA sequencing data, protein sequences, genetic polymorphisms, linked genotype 
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and phenotype data, gene expression data, macromolecular structures, and proteomics data must be 
deposited in a publicly accessible database, and accession codes and associated hyperlinks must be 
provided in the “Data Availability” section. 
 
Refer to our data policies here: https://www.nature.com/nature-research/editorial-policies/reporting-
standards#availability-of-data 
 
To further increase transparency, we encourage you to provide, in tabular form, the data underlying 
the graphical representations used in your figures. This is in addition to our data-deposition policy for 
specific types of experiments and large datasets. For readers, the source data will be made accessible 
directly from the figure legend. Spreadsheets can be submitted in .xls, .xlsx or .csv formats. Only one 
(1) file per figure is permitted: thus if there is a multi-paneled figure the source data for each panel 
should be clearly labeled in the csv/Excel file; alternately the data for a figure can be included in 
multiple, clearly labeled sheets in an Excel file. File sizes of up to 30 MB are permitted. When 
submitting source data files with your manuscript please select the Source Data file type and use the 
Title field in the File Description tab to indicate which figure the source data pertains to. 
 
Please include a “Data availability” subsection in the Online Methods. This section should inform 
readers about the availability of the data used to support the conclusions of your study, including 
accession codes to public repositories, references to source data that may be published alongside the 
paper, unique identifiers such as URLs to data repository entries, or data set DOIs, and any other 
statement about data availability. At a minimum, you should include the following statement: “The 
data that support the findings of this study are available from the corresponding author upon request”, 
describing which data is available upon request and mentioning any restrictions on availability. If DOIs 
are provided, please include these in the Reference list (authors, title, publisher (repository name), 
identifier, year). For more guidance on how to write this section please see: 
http://www.nature.com/authors/policies/data/data-availability-statements-data-citations.pdf 
 
 
MATERIALS AVAILABILITY 
As a condition of publication in Nature Methods, authors are required to make unique materials 
promptly available to others without undue qualifications. 
 
Authors reporting new chemical compounds must provide chemical structure, synthesis and 
characterization details. Authors reporting mutant strains and cell lines are strongly encouraged to use 
established public repositories. 
 
More details about our materials availability policy can be found at https://www.nature.com/nature-
portfolio/editorial-policies/reporting-standards#availability-of-materials 
 
 
ORCID 
Nature Methods is committed to improving transparency in authorship. As part of our efforts in this 
direction, we are now requesting that all authors identified as ‘corresponding author’ on published 
papers create and link their Open Researcher and Contributor Identifier (ORCID) with their account on 
the Manuscript Tracking System (MTS), prior to acceptance. This applies to primary research papers 
only. ORCID helps the scientific community achieve unambiguous attribution of all scholarly 
contributions. You can create and link your ORCID from the home page of the MTS by clicking on 
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‘Modify my Springer Nature account’. For more information please visit please 
visit www.springernature.com/orcid. 
 
 
Please do not hesitate to contact me if you have any questions or would like to discuss these revisions 
further. We look forward to seeing the revised manuscript and thank you for the opportunity to 
consider your work. 
 
 
Best regards, 
Nina 
 
Nina Vogt, PhD 
Senior Editor 
Nature Methods 
 
 
 
Reviewers' Comments: 
 
Reviewer #1: 
Remarks to the Author: 
In this work the authors described a new bistable rhodopsin that seems to have specific selectivity to 
Go which, as the authors argued, may attribute to the stronger presynaptic inhibition and activation of 
inhibitory pathways than rhodopsins targeting Gi/o. The main claim to the novelty is the spectrally 
narrower and red-shifted response and better performance of PdCO versus a previous bistable 
rhodopsin from Lamprey published by the Bruchas group. The manuscript is generally well-done in the 
amount of works and characterization and there are no major contradictory results that would make 
the main finding invalid, however, there are still some minor concerns that should be addressed. 
1. Given the main claim for the manuscript is that PdCO performs better than LcPPO, there is no 
mention of how experimenter’s bias is controlled or not controlled in the experiments comparing the 
performance of LcPPO and PdCO or even other variants. Are there ways to show the cells chosen for 
recordings have similar level of expression. How is the comparison controlled for bias? 
 
2. Despite the LcPPO performs well in microisland recordings at disrupting release, the performance is 
inconsistently much worse in organotypic slice in Fig 4. The effect of wavelength (between 365 and 
405nm) should not be such a big factor in penetration or scattering in organotypic slice. Are there 
reasons for this, are there additional measurement to show this comparison is not biased or screwed? 
 
3. There is no quantification of basic cell properties (e.g., capacitance and membrane resistance) and 
whether these are changed when expressed in neutrons. It will be important to measure a high 
number of expressing and ideally non-expressing nearby neurons (preferably in acute slices) 
especially comparing membrane resistance as the author did find dark activation in some opsin. It will 
be critical to see whether this is the case with the pdCO as well. 
 
4. I have trouble following the expression images in fig 1 and ext fig 3 since the examples are barely 
visible (especially in Fig 1). Preferably something just showing the soma where the quantification 
takes place. I also can’t see the validity of the quantitative approach as this may be screwed heavily 

http://www.springernature.com/orcid
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by the relative expression level of EYFP and mScarlet. It will be nice to show in supplemental figures 
to see how this quantification method performs with something this is poorly but partly membrane 
bound such as Chrimson-mScarlet and something very membrane restricted such as mScarlet-CaaX or 
Chronos-mScarlet as a standard. 
 
5. The experiments in Figure 6 don’t have sufficient controls other than no expression? It will still be 
good to see the comparison to AsOPN3 and FP only (or one of the non-functional opsin) as controls. 
 
6. The pair-pulse recordings in autaptic neurons sometimes show PPF and sometimes show PPD, is 
this due to the cell variability or the expression of specific construct? If this is cell variability, how is 
this taken into account in the comparison? It will be good to have no-expression control with sufficient 
’n’ here. 
 
7. In this manuscript there is limited data on repetitive stimulation, most of the data is based on one 
‘on’ light stimulation and one ‘off’ light stimulation. How does the rhodopsin do with repetitive on/off 
cycles? Theoretical switching fatigue of isomerization based tool using dual wavelengths (especially 
one near UV) can be a concern in the implementation of such tool. It would be nice to see some 
attempts to test this. 
 
8. Small typos, Fig 1 legend ‘longer wavelength (h lambda) is presented with incorrect symbol. 
 
 
 
Reviewer #2: 
Remarks to the Author: 
This study systematically evaluated multiple bistable opsins for optogenetic applications. The authors 
found that PdCO stands out as an effective and versatile light-activated bistable GPCR. PdCO 
suppresses synaptic transmission in mammalian neurons independently of GIRK channel activity. This 
optogenetic GPCR holds promise for achieving efficient presynaptic inhibition with excellent temporal 
precision. Its spectral characteristics also render it suitable for optical multiplexing. This provides an 
excellent new tool for precise in vivo manipulation of neural circuits. The experiments are well 
executed. There are several suggestions to improve the manuscript: 
1. In the initial characterization of the optoGPCR, the authors only provided the design in Fig. 1c. 
However, the main text does not include a comprehensive description of this construct, nor does the 
figure legend clarify its composition. A few sentences detailing the design of the construct, alongside 
an explanation of the roles of 1D4 and TS within the DNA construct depicted in Fig. 1c should be 
included. 
2. The main conclusion regarding the optoGPCR emphasizes its impact on excitatory 
neurotransmission. It is important to consider the feasibility of applying this tool to modulate 
inhibitory neurotransmission as well. 
3. The observed inhibition of EPSC by PdCO through 470nm light in Figure 2f appears to be 10-20%. 
However, in Fig 2i it is ~50%. Can the authors clear this confusion? 
4. With sustained 470nm light stimulation, the PdCO-induced inhibition exhibits rapid recovery without 
an additional green pulse for deactivation (Fig. 2i). However, in organotypic hippocampal slices, the 
local application of a brief 500 ms light pulse in the CA1 region reduced evoked PSCs by 71 ± 0.3% 
with no spontaneous recovery over 25 minutes (Fig. 4h). This suggests that the recovery time after 
photostimulation might vary across neuron types or experimental contexts. The authors propose in 
their discussion that such variations could potentially stem from different recruitment number of 
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activated G-proteins. It would greatly enhance the strength of their argument if the authors could 
provide some evidence. Additionally, a brief comment on possible reasons why PSC amplitude is still 
lower than the original state after the first 525nm illumination (Fig. 4h) could be considered. 
5. Potential side effect of PdCO should be discussed, specifically in terms of inducing morphological 
and functional changes within the infected cells. It is important to address whether this optoGPCRs 
transfection would result in any discernible behavioral modifications in the animals. 
6. In the experiment to identify the peak activation wavelength and the best light pulse duration for 
optoGPCRs (Fig. 4), the authors used GIRK current as the indicator, which has been shown not to be 
related to synaptic inhibition via PdCO. Why not using EPSCs as the indicator? A clear explanation 
would be very helpful. 
 

Author Rebuttal to Initial comments   
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Decision Letter, first revision: 

 
 Dear Ofer, 
 
Thank you for submitting your revised manuscript "A bistable inhibitory OptoGPCR for multiplexed 
optogenetic control of neural circuits" (NMETH-A53193A). It has now been seen by the original 
referees and their comments are below. The reviewers find that the paper has improved in revision, 
and therefore we'll be happy in principle to publish it in Nature Methods, pending minor revisions to 
satisfy the referees' final requests and to comply with our editorial and formatting guidelines. 
 
We are now performing detailed checks on your paper and will send you a checklist detailing our 
editorial and formatting requirements within two weeks or so. Please do not upload the final materials 
and make any revisions until you receive this additional information from us. 
 
TRANSPARENT PEER REVIEW 
Nature Methods offers a transparent peer review option for new original research manuscripts 
submitted from 17th February 2021. We encourage increased transparency in peer review by 
publishing the reviewer comments, author rebuttal letters and editorial decision letters if the authors 
agree. Such peer review material is made available as a supplementary peer review file. Please state 
in the cover letter ‘I wish to participate in transparent peer review’ if you want to opt in, or 
‘I do not wish to participate in transparent peer review’ if you don’t. Failure to state your 
preference will result in delays in accepting your manuscript for publication. 
 
Please note: we allow redactions to authors’ rebuttal and reviewer comments in the interest of 
confidentiality. If you are concerned about the release of confidential data, please let us know 
specifically what information you would like to have removed. Please note that we cannot incorporate 
redactions for any other reasons. Reviewer names will be published in the peer review files if the 
reviewer signed the comments to authors, or if reviewers explicitly agree to release their name. For 
more information, please refer to our FAQ page. 
 
ORCID 
IMPORTANT: Non-corresponding authors do not have to link their ORCIDs but are encouraged to do 
so. Please note that it will not be possible to add/modify ORCIDs at proof. Thus, please let your co-
authors know that if they wish to have their ORCID added to the paper they must follow the procedure 
described in the following link prior to acceptance: 
https://www.springernature.com/gp/researchers/orcid/orcid-for-nature-research 
 
Thank you again for your interest in Nature Methods. Please do not hesitate to contact me if you have 
any questions. We will be in touch again soon. 
 
Best regards, 
Nina 
 
Nina Vogt, PhD 
Senior Editor 
Nature Methods 

https://www.nature.com/documents/nr-transparent-peer-review.pdf
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Reviewer #1 (Remarks to the Author): 
 
The revised manuscript is much improved and most of points are adequately addressed. 
 
 
Reviewer #2 (Remarks to the Author): 
 
The authors have addressed my suggestions and the paper is improved. 
 
 

Final Decision Letter: 
 
Dear Ofer, 
 
I am pleased to inform you that your Article, "A bistable inhibitory OptoGPCR for multiplexed 
optogenetic control of neural circuits", has now been accepted for publication in Nature Methods. The 
received and accepted dates will be July 17th, 2023 and April 18th, 2024. This note is intended to let 
you know what to expect from us over the next month or so, and to let you know where to address 
any further questions. 
 
Over the next few weeks, your paper will be copyedited to ensure that it conforms to Nature Methods 
style. Once your paper is typeset, you will receive an email with a link to choose the appropriate 
publishing options for your paper and our Author Services team will be in touch regarding any 
additional information that may be required. It is extremely important that you let us know now 
whether you will be difficult to contact over the next month. If this is the case, we ask that you send 
us the contact information (email, phone and fax) of someone who will be able to check the proofs 
and deal with any last-minute problems. 
 
After the grant of rights is completed, you will receive a link to your electronic proof via email with a 
request to make any corrections within 48 hours. If, when you receive your proof, you cannot meet 
this deadline, please inform us at rjsproduction@springernature.com immediately. 
 
Please note that Nature Methods is a Transformative Journal (TJ). Authors may publish their research 
with us through the traditional subscription access route or make their paper immediately open access 
through payment of an article-processing charge (APC). Authors will not be required to make a final 
decision about access to their article until it has been accepted. Find out more about Transformative 
Journals 
 
Authors may need to take specific actions to achieve compliance with funder and 
institutional open access mandates. If your research is supported by a funder that requires 
immediate open access (e.g. according to Plan S principles) then you should select the gold OA route, 
and we will direct you to the compliant route where possible. For authors selecting the subscription 
publication route, the journal’s standard licensing terms will need to be accepted, including self-

https://www.springernature.com/gp/open-research/transformative-journals
https://www.springernature.com/gp/open-research/transformative-journals
https://www.springernature.com/gp/open-research/funding/policy-compliance-faqs
https://www.springernature.com/gp/open-research/plan-s-compliance
https://www.springernature.com/gp/open-research/policies/journal-policies
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archiving policies. Those licensing terms will supersede any other terms that the author or any third 
party may assert apply to any version of the manuscript. 
 
If you have any questions about our publishing options, costs, Open Access requirements, or our legal 
forms, please contact ASJournals@springernature.com 
 
If you have posted a preprint on any preprint server, please ensure that the preprint details are 
updated with a publication reference, including the DOI and a URL to the published version of the 
article on the journal website. 
 
You may wish to make your media relations office aware of your accepted publication, in case they 
consider it appropriate to organize some internal or external publicity. Once your paper has been 
scheduled you will receive an email confirming the publication details. This is normally 3-4 working 
days in advance of publication. If you need additional notice of the date and time of publication, 
please let the production team know when you receive the proof of your article to ensure there is 
sufficient time to coordinate. Further information on our embargo policies can be found here: 
https://www.nature.com/authors/policies/embargo.html 
 
To assist our authors in disseminating their research to the broader community, our SharedIt initiative 
provides you with a unique shareable link that will allow anyone (with or without a subscription) to 
read the published article. Recipients of the link with a subscription will also be able to download and 
print the PDF. 
 
As soon as your article is published, you will receive an automated email with your shareable link. 
 
You can now use a single sign-on for all your accounts, view the status of all your manuscript 
submissions and reviews, access usage statistics for your published articles and download a record of 
your refereeing activity for the Nature journals. 
 
Please note that you and any of your coauthors will be able to order reprints and single copies of the 
issue containing your article through Nature Portfolio's reprint website, which is located at 
http://www.nature.com/reprints/author-reprints.html. If there are any questions about reprints please 
send an email to author-reprints@nature.com and someone will assist you. 
 
Please feel free to contact me if you have questions about any of these points. 
 
Best regards, 
Nina 
 
 
Nina Vogt, PhD 
Senior Editor 
Nature Methods 

https://www.springernature.com/gp/open-research/policies/journal-policies

