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1st Editorial Decision 7 November 2019

Thank you for the submission of your manuscript to EMBO reports. We have now received the
enclosed reports on it.

As you will see, the referees acknowledge that the findings are potentially interesting. However,
they also have several suggestions for how the study should be strengthened for publication here. I
think all comments are reasonable and should be addressed. Please let me know if you disagree, and
we can discuss this further.

I would thus like to invite you to revise your manuscript with the understanding that the referee
concerns must be fully addressed and their suggestions taken on board. Please address all referee
concerns in a complete point-by-point response. Acceptance of the manuscript will depend on a
positive outcome of a second round of review. It is EMBO reports policy to allow a single round of
major revision only and acceptance or rejection of the manuscript will therefore depend on the
completeness of your responses included in the next, final version of the manuscript.

Revised manuscripts should be submitted within three months of a request for revision; they will
otherwise be treated as new submissions. Please contact us if a 3-months time frame is not sufficient
for the revisions so that we can discuss this further. You can either publish the study as a short
report or as a full article. For short reports, the revised manuscript should not exceed 27,000
characters (including spaces but excluding materials & methods and references) and 5 main plus 5
expanded view figures. The results and discussion sections must further be combined, which will
help to shorten the manuscript text by eliminating some redundancy that is inevitable when
discussing the same experiments twice. For a normal article there are no length limitations, but it
should have more than 5 main figures and the results and discussion sections must be separate. In
both cases, the entire materials and methods must be included in the main manuscript file.

Regarding data quantification, please specify the number "n" for how many independent
experiments were performed, the bars and error bars (e.g. SEM, SD) and the test used to calculate p-
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values in the respective figure legends. This information must be provided in the figure legends.
Please also include scale bars in all microscopy images.

IMPORTANT NOTE: we perform an initial quality control of all revised manuscripts before re-
review. Your manuscript will FAIL this control and the handling will be DELAYED if the
following APPLIES:

1) Your manuscript contains statistics and error bars based on n=2 or on technical replicates. Please
use scatter blots in these cases. No statistics can be calculated if n=2.

When submitting your revised manuscript, please carefully review the instructions that follow
below. Failure to include requested items will delay the evaluation of your revision.

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

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

See https://wol-prod-cdn.literatumonline.com/pb-assets/embo-

site/EMBOPress_Figure Guidelines 061115-1561436025777.pdf for more info on how to prepare
your figures.

3) We replaced Supplementary Information with Expanded View (EV) Figures and Tables that are
collapsible/expandable online. A maximum of 5 EV Figures can be typeset. EV Figures should be
cited as 'Figure EV1, Figure EV2" etc... in the text and their respective legends should be included
in the main text after the legends of regular figures.

- For the figures that you do NOT wish to display as Expanded View figures, they should be
bundled together with their legends in a single PDF file called *Appendix*, which should start with
a short Table of Content. Appendix figures should be referred to in the main text as: "Appendix
Figure S1, Appendix Figure S2" etc. See detailed instructions regarding expanded view here:
<https://www.embopress.org/page/journal/14693178/authorguide#expandedview>

- Additional Tables/Datasets should be labeled and referred to as Table EV1, Dataset EV 1, etc.
Legends have to be provided in a separate tab in case of .xls files. Alternatively, the legend can be
supplied as a separate text file (README) and zipped together with the Table/Dataset file.

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

paper.

5) a complete author checklist, which you can download from our author guidelines
<https://www.embopress.org/page/journal/14693178/authorguide>. Please insert information in the
checklist that is also reflected in the manuscript. The completed author checklist will also be part of
the RPF.

6) Please note that all corresponding authors are required to supply an ORCID ID for their name
upon submission of a revised manuscript (<https://orcid.org/>). Please find instructions on how to
link your ORCID ID to your account in our manuscript tracking system in our Author guidelines
<https://www.embopress.org/page/journal/14693178/authorguide#authorshipguidelines>

7) We would also encourage you to include the source data for figure panels that show essential
data. Numerical data should be provided as individual .xIs or .csv files (including a tab describing
the data). For blots or microscopy, uncropped images should be submitted (using a zip archive if
multiple images need to be supplied for one panel). Additional information on source data and
instruction on how to label the files are available at
<https://www.embopress.org/page/journal/14693178/authorguide#sourcedata>.

8) Our journal also 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
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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
https://www.embopress.org/page/journal/14693178/authorguide#referencesformat

We would also welcome the submission of cover suggestions, or motifs to be used by our Graphics
Ilustrator in designing a cover.

As part of the EMBO publication's Transparent Editorial Process, EMBO reports publishes online a
Review Process File (RPF) to accompany accepted manuscripts. This File will be published in
conjunction with your paper and will include the referee reports, your point-by-point response and
all pertinent correspondence relating to the manuscript.

You are able to opt out of this by letting the editorial office know (emboreports@embo.org). If you
do opt out, the Review Process File link will point to the following statement: "No Review Process
File is available with this article, as the authors have chosen not to make the review process public
in this case."

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.

REFEREE REPORTS

Referee #1:

The authors investigate the role of hypothalamic CRH neurons in diet-induced obesity (DIO). They
use a combination of gold-standard assessments and experimental tools to assess the effects of
chronic activation or inhibition fo CRH neurons on appetite and energy metabolism in high-fat fed
mice.

Technically, the paper is of very high quality but the hypothesis tested by the authors is not clear.
This should be clarified in the introduction.

They mention the role of CRH diurnal activity patterns but do not directly test how these patterns
can promote hyperphagia together with a suppression of energy expenditure in DIO. Why is
hyperphagia not increasing energy expenditure here?

The interpretation that the obesity phenotype is caused by the loss of nycthemeral regulation of the
HPA axis lacks experimental support. If this is the main conceptual advance of the study, this needs
to be demonstrated directly. In addition, a more in depth characterisation of the coordination of
feeding and energy expenditure under these conditions is required to understand the cause of weight
gain. The authors should show mean day time and mean night time energy expenditure and food
intake in additional to what's shown.

What is causing the blunted responsiveness of CRH neurons in the fast-refeed paradigm or other
stimuli that activate the CRH axis? At a minimum, possible contributing factors should be discussed
in the discussion.

Referee #2:
The idea of linking CRH PVN neurons to obesity is novel and interesting, however, additional data
is needed to support hypothesis.

Major Comments

1. In Figure 2 the representative trace shows that NachBac side presents a lower frequency with
increased after-potential hyperpolarization which, in general, characterize inhibition of the given
neuron. How is it considered a high activity clamping?

How is it possible that the activity of the CRH neurons are higher if they show a hyperpolarized
membrane resting potential in comparison to the control animals?

2. The authors claim "Chronic stress induces a sustained increase in the activity of PVH CRH
neurons [37], which may mimic the effect induced by NachBac in clamping the neuron activity at
high levels. Thus, disrupted neuron responsiveness may explain obesity development induced by
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chronic stressors (e.g. social stress)" but the animals with high-activity clamped CRH neurons did
not show obesity, only when in an HFD regimen.

3. How would NachBac injected animals mimic social stress conditions? Data on behavior and
corticosterone levels should be shown.

4. When discussing "diurnal patterns" additional parameters need to be measured? Activity levels
and 24-hour corticosterone level profile would be better support data for the authors' assumptions.

5. If disrupted hypothalamic CRH neuron responsiveness contributes to DIO, why animals with their
CRH neuron activity clamped at low or high levels did not show changes in their metabolic stage? It
seems that the lack of CRH neurons responsiveness to a change in the nutritional environment is a
consequence of DIO and does not present a causality component to obesity.

6. An experiment showing CRH PHV rescue of responsiveness should be performed in an attempt to
link the lack of responsiveness to obesity.

Minor Comments

1. The entire manuscript should be carefully revised as it presents a high incidence of typos,
divergent nomenclature viruses and citations standardized throughout the document.

2. CRH-Cre mouse is a well-established model, and the authors have to provide citations and
background information.

3. Would be appropriate if the authors verify the co-localization of tdTom and CRH in the CRH-
Cre::Ai9 reporter mouse.

4. Chow and HFD ad lib animals should be demonstrated in Figure 1 alongside with fasted and refed
mice.

5. In Figure 2 there is some contradictory information. The authors first describe it as bilateral
injection of Flex-EGFP-P2A-mNachBac and then claim that they used the contralateral side as
control (second paragraph, page 5).

6. The Corticosterone basal level of the animals that were treated with DEX should be shown as the
animals were adapted in the experimental chamber for 15 minutes prior to the recording, this change
would be enough to elicitate stress response in the animals.

Referee #3:

In this manuscript, Zhu and colleagues explore the effect of a HFD on PVN CRH neurons. They
show that HFD blunts the response of the CRH neurons to a stressor and to Dex. They then attempt
to mimic the HFD condition by clamping the electrical activity of these neurons using genetic tools,
and show that whether clamped at a higher or lower functional level, it rendered the neuron unable
to respond to stimuli, and resulted in hypersensitivity to HFD in terms of weight gain. Thus they
conclude that it isn't necessarily the absolute function of the CRH neurons that is important, rather
its ability to respond to a stimuli.

I do have some issues that I would like addressed

1) There are a lot of moving parts to this study, and I think that the investigators are somewhere
from showing that the artificial clamping of neuronal function in anyway mimics a HFD. The
clamping of the neurons may simply have turned out to be a sophisticated way of 'knocking out' the
function of the cells, therefore resulting in a phenotype. The response of the neurons to a high-fat
diet is far more subtle. I understand why the authors have interpreted the data as such, but I think
they should be more circumspect in their reporting.

2) Have the investigators measured what happens to CRH, either at the transcript of protein level, in
response to all of the perturbations? HFD or the clamping? I think this would add weight to the

argument that this could play a potential role in stress induced weight gain.

3) This is minor, but there are many typos and grammatical errors sprinkled throughout. This
manuscript will need careful copyediting.

1st Revision - authors' response 9 March 2020
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We would like to thank all reviewers for their insightful comments, to which we have provided point-to-
point responses. We hope that the reviewers concur with us that the new version has been significantly
improved and can be accepted in EMBO Reports.

Referee #1:
1) Technically, the paper is of very high quality but the hypothesis tested by the authors is not clear.
This should be clarified in the introduction.

Response: We have clarified our hypothesis in the introduction.

2) They mention the role of CRH diurnal activity patterns but do not directly test how these patterns
can promote hyperphagia together with a suppression of energy expenditure in DIO. Why is
hyperphagia not increasing energy expenditure here?

Response: The reviewer asks an interesting question on coupling between feeding and energy
expenditure: increased feeding should come with an increased energy expenditure, which is normally
observed in mice. However, this concept largely implicates static regulation of feeding and energy
expenditure. Here the main phenotype is the alteration in patterns of feeding, energy expenditure and
locomotion. For example, in our NachBac model, compared to controls, these mice eat more feeding but
spend less energy during light periods (Response Figure 3A, i.e. Figure R3A versus Figure R3C below).
The same is true for Kir2.1 mice (Figure R4A versus Figure R4C below). These results suggest that both
models exhibit higher feeding efficiency during day periods, which may contribute to DIO. To avoid
confusion and clarify this issue, we’ve provided discussion on this point in Results and Discussion. The
new data have been added as new Expended View Figure EV3 and EV5.

3) The interpretation that the obesity phenotype is caused by the loss of nycthemeral regulation of
the HPA axis lacks experimental support. If this is the main conceptual advance of the study, this
needs to be demonstrated directly. In addition, a more in depth characterisation of the coordination
of feeding and energy expenditure under these conditions is required to understand the cause of
weight gain. The authors should show mean day time and mean night time energy expenditure and
food intake in additional to what's shown.

Response: We are sorry that our description of the hypothesis is not clear, causing some confusion. Our
central hypothesis is that disruption of PVH CRH neuron responsiveness contributes to HFD-induced
obesity. PVH CRH neurons are known to project a number of downstream brain regions and the HPA axis
represents one arm of CRH neuron function. Although HPA activity can be used as a useful readout to
verify our model, the goal of this study is not focusing specifically on HPA axis per se.

We agree with the reviewer that we didn’t measure directly PVH CRH neuron diurnal activity pattern,
which is currently technical challenging to achieve. However, our data on disruption of CRH neuron
responsiveness in contributing DIO is very compelling, as evidenced from both physiological c-Fos and in
vivo acute responses to stress, as well as 2 complementary models with CRH neuron activity clamped at
high or low levels, both resulting in a similar sensitivity to DIO with disrupted feeding/metabolism
rhythms. We indeed provided speculation that disruption of CRH neuron responsiveness may lead to
disrupted CRH neuron diurnal activity pattern, and we also provided new supporting data including
Kir2.1 mice exhibited flattened corticosterone patterns and NachBac mice exhibited increased CRH
expression during both day and night periods. Nevertheless, our core conceptual advance is that
disrupted hypothalamic CRH neuron responsiveness contributes to diet-induced obesity”. To avoid this
confusion, we have provided a discussion point in the Results and Discussion.



According to the reviewer’s comment, we have presented data on day and night periods in feeding,
energy expenditure and locomotion as shown in Figure R3 and Figure R4 below. Consistent with lack of
dynamic changes in CRH neurons, the mice exhibited reduced energy expenditure during dark time
when energy expenditure is normally high, and increased feeding during day time when feeding is
normally low. This new data set has been added as new Figure EV3 and EV5.

4) What is causing the blunted responsiveness of CRH neurons in the fast-refeed paradigm or other
stimuli that activate the CRH axis? At a minimum, possible contributing factors should be discussed in
the discussion.

Response: We would like to thank the reviewer for this interesting question. As a matter of fact, this
question is one of our current investigations in the lab and our preliminary data suggest that HFD, while
has no obvious effects on mEPSC frequency (Figure R1A, N means animal number and n means neuron
number), at least reduces mEPSC amplitude in PVH CRH neurons (Figure R1B). This is consistent with a
change in PVH CRH neurons by HFD. Since we are still investigating GABAergic inputs, this set of data is
not yet complete. However, per the reviewer’s suggestion, we have provided a discuss point on possible
contributing factors in Results and Discussion.

Referee #2:
Major Comments

1. In Figure 2 the representative trace shows that NachBac side presents a lower frequency with
increased after-potential hyperpolarization which, in general, characterize inhibition of the given
neuron. How is it considered a high activity clamping? How is it possible that the activity of the CRH
neurons are higher if they show a hyperpolarized membrane resting potential in comparison to the
control animals?

Response: We agree with the reviewer’s statement on neuron hyperpolarization and neuron activity,
which, however, is under the assumption that the neurons express the same types of sodium channels.
In our case, these neurons express a type of sodium channel with much lower threshold for action
potential (AP) firing and a very slow inactivation (as shown in inset in Fig. 2B), which means that even at
a hyperpolarized membrane potential, NachBac-expressing neurons can still fire AP, and one NachBac-
mediated AP allows more Na+ influx than hundreds of regular Na+ channel mediated AP. The more
hyperpolarization of NachBac-expressing neurons may reflect a compensatory response to prevent over-
excitation. In addition, the increased neuron activity with NachBac expression is also reflected by our c-
Fos data (Figs. 2D-2F), and our new data on corticosterone and CRH levels (Figure EV2).

2. The authors claim "Chronic stress induces a sustained increase in the activity of PVH CRH neurons
[37], which may mimic the effect induced by NachBac in clamping the neuron activity at high levels.
Thus, disrupted neuron responsiveness may explain obesity development induced by chronic stressors
(e.g. social stress)" but the animals with high-activity clamped CRH neurons did not show obesity, only
when in an HFD regimen.

Response: We feel sorry that our presentation of body weight is not clear. As shown in Fig. 3A, NachBac
mice exhibited increased body weight on chow diet at 6 weeks and 7 weeks after viral delivery. In order



to clarify this point and prevent confusion to readers, we have changed to individually label the
significance for data pionts of each week in Fig. 3A.

3. How would NachBac injected animals mimic social stress conditions? Data on behavior and

corticosterone levels should be shown. Open field tests

@®

Response: We would like to thank the reviewer for this A
interesting and important question. Since social stress in
rodents with a focus on CRH neurons is scarce, we are not sure

how CRH neurons behave in social stress conditions. However,

to address the reviewer’s inquiry, we nevertheless performed
behavioral tests including open field (Figure R2A and R2B),

light-dark room (Figure R2C and R2D) and elevated plus maze C
(Figure R2E and R2F). NachBac mice showed an increase anxiety

in all 3 tests examined, suggesting chronic activation of PVH

CRH neurons causes increased anxiety levels. This new data set

has been presented in new Appendix Fig. 2.
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Response: We have now included 24hr activity level data as well as individual day and night time
readings on feeding and energy expenditure for NachBac mice (Figure R3E-R3I below) and Kir2.1 mice
(Figure R4E-R4I below). In both models, the movement is significantly reduced during dark periods. In
addition, we also showed data for individual day and night feeding for NachBac (Figure R3A-3B), and
Kir2.1 mice (Figure R4A-R4B) and energy expenditure for NachBac (Figure R3C and R3D), and Kir2.1 mice
(Figure R4C and R4D). Both Figures have been added to the manuscript as new Figure EV 3 (NachBach)
and new Figure EV5 (Kir2.1).
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For 24hr corticosterone levels, we have also measured in Kir2.1 mice (Figure R5A) and also CRH
expression in response to Kir2.1 expression in the PVH (Figure. R5B and R5C) and median eminence (ME,
Figure R5D and R5E). As expected, control mice exhibited higher corticosterone levels during night time
and consistent with the Kir2.1 effect on inhibiting CRH neurons, the diurnal pattern of corticosterone
level was lost (Figure R5A). Also as expected, CRH immunostaining in the PVH failed to show any positive
structure in the PVH in CRH-Cre:Ai9 reporter mice (tdTomato for CRH-Cre neurons and GFP for CRH,
Figure R5B) . In CRH-Cre mice injected with Kir2.1 vectors to one side of the PVH, CRH immunostaining
also failed to show any positive structure (Figure R5C). Consistent with CRH expression in terminals, CRH
immunostaining showed strong positive structures in ME. In CHR-Cre::Ai9 mice, CRH expression
exhibited even levels on both sides (Figure F5D). In contrast, in Kir2.1 mice, the side with more Kir2.1
expression exhibited less CRH expression (Figure F5E), suggesting that Kir2.1 inhibits CRH expression.
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It is somewhat surprising that NachBac mice showed an exaggerated corticosterone levels during dark
periods (Fig. R6A). However, as corticosterone represents a remote, as opposed to an immediate
downstream indicator of CRH neuron activity, corticosterone levels may not exactly reflect CRH neuron
activity levels, which is particularly the case for the HPA axis as corticosterone levels are known to be
regulated by its own feedback inhibition at both CRH neuron and pituitary ATCH cell levels. Supporting
this, previous studies on mice with PVH neuron specific deletion of glucocorticoid receptor (GR)
(deletion of which is known to increase CRH expression and disrupt ACTH diurnal patterns) (Laryea et al,
2013), a condition similar to our mice with NachBac in terms of CRH expression levels (i.e. both will
increase CRH expression), also causes an exaggerated corticosterone level during dark periods (Figure
R7), a similar observation to ours shown here. We therefore directly examined CRH expression in the
PVH as a proxy for neuron activity. As CRH is normally located at the terminals, immunostaining can’t
normally show CRH positive structures in the PVH (Figure R6C, top two rows). However, NachBac
expression renders obvious CRH positive structures in the PVH under both day and night periods (Figure
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R6C, bottom two rows, arrows), suggesting increased CRH expression by NachBac. We also compared
CRH immunostaining in median eminence (ME) and found that mice with NachBac expression in the CRH
exhibited more CRH immunostaining in ME (Figure R6B), again suggesting increased CRH expression by
NachBac expression. These results provide additional support for the original data presented in Figs. 2
and 4 that 1) Kir2.1 expression reduces the activity and diurnal activity pattern of CRH neurons and 2)
NachBac expression increases the activity and reduces diurnal activity pattern of CHR neurons.

5. If disrupted hypothalamic CRH neuron responsiveness contributes to DIO, why animals with their
CRH neuron activity clamped at low or high levels did not show changes in their metabolic stage? It
seems that the lack of CRH neurons responsiveness to a change in the nutritional environment is a
consequence of DIO and does not present a causality component to obesity.

Response: We have to respectfully point out that both of our model with low (Kir2.1) and high
(NachBac) showed changes in both feeding, energy expenditure and locomotion, compared to controls.
In particular, NachBac mice showed obesity on chow diet, and while Kir2.1 mice didn’t show obesity on
chow diet, they were much more sensitive to DIO, compared to controls. As we discussed in the
manuscript, the phenotype of Kir2.1 mice on chow diet may be counter-balanced by presumptive
beneficial effects from lowering CRH neuron activity, as shown by their glucose phenotypes (Figure EV5),
which is improved when on chow but dramatically reversed upon fed HFD.

Our fiber photometry data show that CRH neurons with Kir2.1 or NachBac expression exhibit largely
diminished responsiveness (Figs. 2G-2J and Figs. 4G-4)) when measured at a time there is no body
weight difference, arguing against a secondary effect to obesity. Both mouse models are more sensitive
to DIO, suggesting a causal relationship to obesity development.

6. An experiment showing CRH PVH rescue of responsiveness should be performed in an attempt to
link the lack of responsiveness to obesity.

Response: We appreciate the reviewer’s point on the experiment of using rescuing approach to confirm
the phenotype, which is also one of our research priorities. However, currently, we just don’t have an
effective means to achieve this goal. To do a rescuing experiment, we would have to generate a mouse
model with increased amplitude in the diurnal pattern of CRH neuron activity, which would require a
promoter that shows a diurnal activity pattern and a gene that encodes protein expression capable of
altering neuron activity across 24 hrs. We are not aware of any reliable promoters/genes that can be
used in combination for this purpose.

However, it is important to point out that, even without this rescuing experiment, the data presented in
the current study are sufficient to draw the conclusion that lack of responsiveness contributes to DIO.
We show that mice with CRH neuron chronically activated or inhibited both lead to DIO with reduced
diurnal rhythms, ruling out a role for absolute activity levels of these neurons in DIO. Importantly, DIO
reduces CRH neuron responsiveness, which is mimicked by both models.

Minor Comments

1. The entire manuscript should be carefully revised as it presents a high incidence of typos, divergent
nomenclature viruses and citations standardized throughout the document.

Response: We have carefully read and made corrections on typos and nomenclatures.



2. CRH-Cre mouse is a well-established model, and the authors have to provide citations and
background information.

Response: The information has been provided (Taniguchi et al, 2011).

3. Would be appropriate if the authors verify the co-localization of tdTom and CRH in the CRH-Cre::Ai9
reporter mouse.

Response: In this CRH-Cre line, Cre activity and CRH expression co-localization have been demonstrated
previously (Wamsteeker Cusulin et al, 2013).

4. Chow and HFD ad lib animals should be demonstrated in Figure 1 alongside with fasted and refed
mice.
Response: We have added c-Fos data in chow and HFD in new Figure EV1.

5. In Figure 2 there is some contradictory information. The authors first describe it as bilateral
injection of Flex-EGFP-P2A-mNachBac and then claim that they used the contralateral side as control
(second paragraph, page 5).

Response: This confusion has been clarified.

6. The Corticosterone basal level of the animals that were treated with DEX should be shown as the
animals were adapted in the experimental chamber for 15 minutes prior to the recording, this change
would be enough to elicitate stress response in the animals.

Response: We assume that the reviewer is referring to the experiments discussed in Figs. 1K-1M, Figs. 2I
and 2J, and Figs. 4l and 4J. In these experiments we acclimated mice in behavioral chambers for 15 mins
in order to reduce potential stress. Also, as our focus is on CRH neuron GCaMP signal and after 15 mins
in the chamber, the GCaMP signal is stable before we inject DEX. Moreover, as we only focus on acute
changes of CHR neurons to DEX (i.e. within mins), the baseline level of corticosterone, even different,
will not confound data interpretation.

Referee #3:

1) There are a lot of moving parts to this study, and | think that the investigators are somewhere from
showing that the artificial clamping of neuronal function in anyway mimics a HFD. The clamping of the
neurons may simply have turned out to be a sophisticated way of 'knocking out' the function of the
cells, therefore resulting in a phenotype. The response of the neurons to a high-fat diet is far more
subtle. | understand why the authors have interpreted the data as such, but | think they should be
more circumspect in their reporting.

Response: Our evidence on NachBac effects on CRH neurons strongly argue against the reviewer’s
suggestion on “knocking out” the cells. Our collective data on NachBac in 1) strong c-Fos expression,
which is opposite to the Kir2.1 expression effect (Fig. 2D versus Fig. 4D); 2) more CRH expression, which
is also opposite to the Kir2.1 expression effect (Figure R5 versus Figure F6 above); 3) Differential
corticosterone profile (Figure R5 versus Figure F6 above); and 4) electrophysiological responses, which is



also opposite to the Kir2.1 expression effect (Figs. 2A-2C versus Figs. 4A-4C). These data collectively
show that CRH neurons are either clamped at low levels (Kir2.1) or at high levels (NachBac), resulting in
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contributes to diet-induced obesity.
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argument that this could play a potential role in stress induced weight gain.
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manuscript will need careful copyediting.
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