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1st Editorial Decision September 11,
2024]

Re: Spectrum02031-24 (Physiological oxygen concentration during sympathetic primary neuron culture
improves neuronal health and reduces HSV-1 reactivation.)

Dear Dr. Sara Dochnal:

Thank you for the privilege of reviewing your work. Below you will find my comments, instructions from the Spectrum editorial
office, and the reviewer comments.

The reviews were highly positive, but some additional details need to be included in the figures and the Discussion section
should be edited according to reviewers comments.

Please return the manuscript within 60 days; if you cannot complete the modification within this time period, please contact me. If
you do not wish to modify the manuscript and prefer to submit it to another journal, notify me immediately so that the manuscript
may be formally withdrawn from consideration by Spectrum.

Revision Guidelines

To submit your modified manuscript, log into the submission site at https://spectrum.msubmit.net/cgi-bin/main.plex. Go to Author
Tasks and click the appropriate manuscript title to begin. The information you entered when you first submitted the paper will be
displayed; update this as necessary. Note the following requirements:

+ Upload point-by-point responses to the issues raised by the reviewers in a file named "Response to Reviewers," NOT in your
cover letter.

* Upload a compare copy of the manuscript (without figures) as a "Marked-Up Manuscript" file.

* Upload a clean .DOC/.DOCX version of the revised manuscript and remove the previous version.

+ Each figure must be uploaded as a separate, editable, high-resolution file (TIFF or EPS preferred), and any multipanel figures
must be assembled into one file.

» Any supplemental material intended for posting by ASM should be uploaded with their legends separate from the main
manuscript. You can combine all supplemental material into one file (preferred) or split it into a maximum of 10 files with all
associated legends included.

For complete guidelines on revision requirements, see our Submission and Review Process webpage. Submission of a paper
that does not conform to guidelines may delay acceptance of your manuscript.

Data availability: ASM policy requires that data be available to the public upon online posting of the article, so please verify all
links to sequence records, if present, and make sure that each number retrieves the full record of the data. If a new accession

number is not linked or a link is broken, provide Spectrum production staff with the correct URL for the record. If the accession

numbers for new data are not publicly accessible before the expected online posting of the article, publication may be delayed;
please contact production staff (Spectrum@asmusa.org) immediately with the expected release date.

Publication Fees: For information on publication fees and which article types are subject to charges, visit ouwebsite. If your
manuscript is accepted for publication and any fees apply, you will be contacted separately about payment during the production
process; please follow the instructions in that e-mail. Arrangements for payment must be made before your article is published.

ASM Membership: Corresponding authors may join or renew ASM membership to obtain discounts on publication fees. Need
to upgrade your membership level? Please contact Customer Service at Service@asmusa.org.

The ASM Journals program strives for constant improvement in our submission and publication process. Please tell us how we
can improve your experience by taking this quick Author Survey.

Thank you for submitting your paper to Spectrum.

Sincerely,

Donna Neumann
Editor

Microbiology Spectrum

Reviewer #1 (Comments for the Author):
Studying biological processes in vitro is met with many challenges, including those that result in research conducted at less-

than-ideal physiological conditions. Indeed, herpes simplex virus-1 (HSV-1), which undergoes latency in neurons, is challenging
to study in such in vitro contexts due to the culturing conditions of standard cell culture incubators. This is particularly true for
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oxygen levels. In vivo, neurons are exposed to low oxygen concentrations, ranging from ~0.55 - 8%. However, in standard
tissue culture settings, neurons are subjected to a much higher, non-physiological concentration of ~18%. This could, in turn,
impact the studies in these cells, imparting stress on the neurons, as well as hamper long-term studies, where the cell health is
impacted. Such conditions could impact both HSV-1 latency and reactivation studies. Thus, in the current manuscript, the
authors have evaluated the impact of culturing neurons at physioxic (5% oxygen) versus atmospheric oxygen on HSV-1 latency
and reactivation. In sum, they find that while the neuronal cell health is improved with culturing at physioxic conditions, latency is
established in neurons cultures at both physioxic and atmospheric conditions. However, the authors find phsyioxic conditions
result in a reduction in HSV-1 reactivation. Nonetheless, the authors demonstrate the phsyioxic conditions are a viable means
for long-term studies that require adequate neuronal cell health, which still retain the ability of HSV-1 to undergo latency and
reactivation. The manuscript is presented in a logical fashion, and the authors have drawn the proper conclusions from their
data. Additionally, the manuscript is well-written and easy to follow. Perhaps a very minor comment re: the text on lines 133-137
- the authors might reword this a bit so that it read a bit less repetitive. Overall, this work is solid and adds to our understanding
of culture systems that support HSV-1 latency and reactivation.

Reviewer #2 (Comments for the Author):

In this manuscript, Dochnal et al evaluate how more physiological oxygen levels (5% physioxic O2) compared with conventional
atmospheric oxygen (18%) impacts the overall health of mouse primary sympathetic neuron cultures (isolated from the superior
cervical ganglia of newborn mice) and their capacity to support HSV1 reactivation from latency in vitro. Culturing SCG neurons
under physioxic O2 resulted in healthier neurons with brighter, rounder soma and reduced axonal fragmentation. They found
that the number of latent HSV1 genomes in neurons were similar in neurons maintained under physioxic O2 vs atmospheric O2.
Similarly, HSV gene expression following inducible reactivation was similar in reactivation Phase 1, which involves transient
genome-wide derepression of viral genes irrespective of their defined kinetic class. Remarkably, the authors report that
progression of reactivation from Phase 1 to Phase 2, which is associated with viral DNA replication and infectious virus
production, was reduced in neurons cultured under physioxic O2 compared to atmospheric O2. . Taken together, the results of
this study establish a new manner through which HSV reactivation from latency in a cultured neuron model is controlled by
oxygen concentration. Overall, the manuscript is well written, the experiments are well executed, the results are significant, and
the data are interesting, rigorous and compelling.

Specific points

1. The authors are not the first group to evaluate how O2 concentration might impact HSV1 reactivation from latency. In
particular, they should reference and acknowledge prior studies showing that O2 concentration (hypoxia) regulates reactivation
using a related cultured neuron model in the introduction (PMID: 22802527)

2. P5, lines 93. The description of scoring criteria is critical to understanding Fig1B/C and as such is not appropriate as
supplemental content. This information needs to be incorporated into the main text.

3. Fig 1 B/C/E. Some indication of # neurons evaluated / # axons evaluated is required.

4. This study presents a significant discovery about the regulation of progression into Phase |l that deserves substantially more
attention in the Discussion section. The author's should also point out / incorporate prior published work (PMID: 22802527) into
their revised discussion that better presents how oxygen concentration impacts reactivation from latency in cultured SCG
neurons. Specifically, too little O2 (hypoxia) triggers phase I/ll reactivation, whereas now they show that too much 02
(atmospheric) promotes progression of inducible reactivation through Phase Il and physioxic O2 allows phase | but restricts
phase Il progression. Some speculation regarding how oxygen sensing might tune reactivation is also warranted.



Manuscript Spectrum02031-24
Response to Reviewers

We thank the reviewers for their enthusiasm, consideration, and thorough feedback,
which we address below, and we feel have enhanced the manuscript.

Reviewers’ Comments to Authors:
Reviewer 1

“Perhaps a very minor comment re: the text on lines 133-137 - the authors might reword
this a bit so that it read a bit less repetitive” (Reviewer 1)

We have shortened these lines (now lines 141-142) to eliminate redundancy.
Reviewer 2

“1. The authors are not the first group to evaluate how O2 concentration might impact
HSV1 reactivation from latency. In particular, they should reference and acknowledge
prior studies showing that O2 concentration (hypoxia) regulates reactivation using a
related cultured neuron model in the introduction (PMID: 22802527)”

This reviewer is correct in that we are not the first group to investigate the impact of
oxygen concentration on HSV-1 reactivation-nor do we claim to be. Our introduction
highlights the importance of accounting for physiologically relevant oxygen levels in any
model system and does not specifically aim to investigate the impact of oxygen
signaling to HSV-1 reactivation. Importantly, long-term culture in more physiological
oxygen levels should be taken into account when using hypoxia to induce cellular
changes, as these experiments often involve shifts from hyperoxia to levels that are
much closer to physioxia. Some lines have been re-worded to reflect this (line 117, lines
130-131).

“2. P5, lines 93. The description of scoring criteria is critical to understanding Fig1B/C
and as such is not appropriate as supplemental content. This information needs to be
incorporated into the main text.”

An additional description of factors the matrices consider is now included in the main
text, along with explicit indication that score and neuronal health and negatively
correlated (lines 93-96). Tables have been moved to the materials and methods section
(lines 211- 214, lines 221-224) and are referenced in the Figure 1 Legend.

“3. Fig 1 B/C/E. Some indication of # neurons evaluated / # axons evaluated is
required.”

The scoring matrices are based on the analysis of entire fields of view within wells,
which contain approximately ~200 neurons each. We have now inserted this information
within the materials and methods (lines 211-214).

4. This study presents a significant discovery about the regulation of progression into



Manuscript Spectrum02031-24
Response to Reviewers

Phase Il that deserves substantially more attention in the Discussion section. The
author's should also point out / incorporate prior published work (PMID: 22802527) into
their revised discussion that better presents how oxygen concentration impacts
reactivation from latency in cultured SCG neurons. Specifically, too little O2 (hypoxia)
triggers phase I/Il reactivation, whereas now they show that too much O2 (atmospheric)
promotes progression of inducible reactivation through Phase Il and physioxic O2
allows phase | but restricts phase Il progression. Some speculation regarding how
oxygen sensing might tune reactivation is also warranted.

We have added the appropriate reference (lines 175) and a broader discussion on the
iImpact of oxygen levels on reactivation from latency towards the conclusion of the main
body of the text in lines 171-192.



1st Revision - Editorial Decision October 14, 2024

Re: Spectrum02031-24R1 (Physiological oxygen concentration during sympathetic primary neuron culture improves neuronal
health and reduces HSV-1 reactivation.)

Dear Dr. Sara Dochnal:

Your manuscript has been accepted, and | am forwarding it to the ASM production staff for publication. Your paper will first be
checked to make sure all elements meet the technical requirements. ASM staff will contact you if anything needs to be revised
before copyediting and production can begin. Otherwise, you will be notified when your proofs are ready to be viewed.

Data Availability: ASM policy requires that data be available to the public upon online posting of the article, so please verify all
links to sequence records, if present, and make sure that each number retrieves the full record of the data. If a new accession
number is not linked or a link is broken, provide production staff with the correct URL for the record. If the accession numbers for
new data are not publicly accessible before the expected online posting of the article, publication may be delayed; please
contact ASM production staff immediately with the expected release date.

Publication Fees: For information on publication fees and which article types have charges, please visit ouwebsite. We have
partnered with Copyright Clearance Center (CCC) to collect author charges. If fees apply to your paper, you will receive a
message from no-reply@copyright.com with further instructions. For questions related to paying charges through RightsLink,
please contact CCC at ASM_Support@copyright.com or toll free at +1-877-622-5543. CCC makes every attempt to respond to
all emails within 24 hours.

ASM Membership: Corresponding authors may join or renew ASM membership to obtain discounts on publication fees. Need
to upgrade your membership level? Please contact Customer Service at Service@asmusa.org.

PubMed Central: ASM deposits all Spectrum articles in PubMed Central and international PubMed Central-like repositories
immediately after publication. Thus, your article is automatically in compliance with the NIH access mandate. If your work was
supported by a funding agency that has public access requirements like those of the NIH (e.g., the Wellcome Trust), you may
post your article in a similar public access site, but we ask that you specify that the release date be no earlier than the date of
publication on the Spectrum website.

Embargo Policy: A press release may be issued as soon as the manuscript is posted on theSpectrum Latest Articles webpage.
The corresponding author will receive an email with the subject line "ASM Journals Author Services Notification" when the
article is available online.

The ASM Journals program strives for constant improvement in our submission and publication process. Please tell us how we
can improve your experience by taking this quick Author Survey.

Thank you for submitting your paper to Spectrum.

Sincerely,

Donna Neumann
Editor

Microbiology Spectrum
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