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1st Editorial Decision November 29,
2022]

November 29, 2022

Prof. Zhiguo Chen

Xuanwu Hospital Capital Medical Univeristy
Cell Therapy Center

Beijing

China

Re: Spectrum03208-22 (Probiotic formulation VSL#3 interacts with mesenchymal stromal cells to protect dopaminergic neurons
via centrally and peripherally suppressing NLRP3 inflammasome-mediated inflammation in Parkinson's disease mice)

Dear Prof. Zhiguo Chen:

Thank you for submitting your manuscript to Microbiology Spectrum. When submitting the revised version of your paper, please
provide (1) point-by-point responses to the issues raised by the reviewers as file type "Response to Reviewers," not in your
cover letter, and (2) a PDF file that indicates the changes from the original submission (by highlighting or underlining the
changes) as file type "Marked Up Manuscript - For Review Only". Please use this link to submit your revised manuscript - we
strongly recommend that you submit your paper within the next 60 days or reach out to me. Detailed instructions on submitting
your revised paper are below.

Link Not Available
Below you will find instructions from the Microbiology Spectrum editorial office and comments generated during the review.

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 of your article may be delayed; please contact
the ASM production staff immediately with the expected release date.

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.

Sincerely,
Po-Yu Liu
Editor, Microbiology Spectrum

Journals Department

American Society for Microbiology
1752 N St., NW

Washington, DC 20036

E-mail: spectrum@asmusa.org

Reviewer comments:
Reviewer #1 (Comments for the Author):

This study reports the neuroprotective activities of human umbilical cord MSCs from the aspect of anti-inflammation actions. The
authors showed that hMSCs inhibit the NLRP3 inflammasome and the MPTP-induced inflammation in the brain and periphery to
relieve the degenerative changes in dopaminergic neurons in a model of PD in mice. In addition, the authors combined probiotic
formulations and found that VSL#3 interacts with hMSCs on suppressing NLRP3 inflammasome to exert neuroprotective actions
in the mice model of PD. The combination did not alter the actions of hMSCs, and based on this finding, the authors suggested
that VSL#3 might have potential as adjuvant therapy in PD treatment. The findings of the present study could push the field
forward in the understanding of the molecular mechanism for the anti-inflammatory action of MSCs and probiotics in PD. The


https://www.surveymonkey.com/r/ASMJournalAuthors

authors are encouraged to address the following points:

Only male animals were used. Based on the ARRIVE guidelines, both sexes are strongly recommended to be employed in basic
animal studies. Please explain why females were not used.

Please add the total number of animals used in this study in the method section.

Please explain why i.v. the administration was used, and if other routes of administration can be used. Most probiotics are used
after oral administration.

In the statistic section, please provide further information about the statistical package used, normality tests, and also the
interaction analysis. It seems that the authors have used parametric tests. does this mean that the data were normally
distributed? which test was used? Please add the result of checking.

In figures of interaction, please clarify the interaction between which and what. This can be in the figure legend or text related.
In the proposed graphical schematic, both green and red are used for inhibition. It can be confusing as green can be considered
promoting. can authors exchange the way for inhibition from the two ways with the aid of another mode or type?

What are the limitations of this study?

The authors have the effect of hMSCs and probiotics alone and in conjugation. Can the authors discuss whether the net effect
is additive or synergistic?

What are the potential side effects or unwanted issues occurring in these treatments? Did the authors include a safety indicator
in their outcome measures?

In this study the authors have investigated the molecular mechanisms, but what about the behavioral tests and the final overall
effect on PD in the mice model? motor or sensory or both? cognitive, or non-cognitive? If the behavioral tests are not performed,
add literature or speculation assumptions.

What are the translational challenges if the findings from this study are to be tested in humans? What about the

Please add how the dose and time of administration were decided. This is important if the administration concentration and time
can influence the outcome (i.e., if the effects seen are dose or time-dependent)

Reviewer #3 (Comments for the Author):

The authors reported the potential effect of probiotic VSL-3# and human mesenchymal stromal cells in mice models of
Parkinson's disease. Both treatments protected dopaminergic neuron loss and exerted systemic anti-inflammatory effects both in
the neuron and Gl tract. The manuscript is well-written, and the study is carefully conducted. Some questions may need to be
answered.

1. In most experiments, both VSL-3# and hMCSL exert a similar effect on the anti-inflammatory function or neuron protection.
The combination of both treatments may exert a more beneficial effect. Please explain and discuss this.

2. Did the authors investigate the role of hMSC in the Gl tract? Since it also provided an anti-inflammation effect on the intestinal
cells. How about the role in intestinal permeability or gut microbiome modification?

3. Likewise, did the authors investigate the effect of VSL-3# in the Gl tract regarding the gut microbiota or intestinal permeability
in PD mice?

Staff Comments:

Preparing Revision Guidelines

To submit your modified manuscript, log onto the eJP submission site at https://spectrum.msubmit.net/cgi-bin/main.plex. Go to
Author Tasks and click the appropriate manuscript title to begin the revision process. The information that you entered when you
first submitted the paper will be displayed. Please update the information as necessary. Here are a few examples of required
updates that authors must address:

* 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.

» Each figure must be uploaded as a separate file, and any multipanel figures must be assembled into one file.

» Manuscript: A .DOC version of the revised manuscript

« Figures: Editable, high-resolution, individual figure files are required at revision, TIFF or EPS files are preferred

For complete guidelines on revision requirements, please see the journal Submission and Review Process requirements at
https://journals.asm.org/journal/Spectrum/submission-review-process. Submissions of a paper that does not conform to
Microbiology Spectrum guidelines will delay acceptance of your manuscript. "

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, please notify me of your decision
immediately so that the manuscript may be formally withdrawn from consideration by Microbiology Spectrum.



If your manuscript is accepted for publication, you will be contacted separately about payment when the proofs are issued;
please follow the instructions in that e-mail. Arrangements for payment must be made before your article is published. For a
complete list of Publication Fees, including supplemental material costs, please visit ourwebsite.

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.

Thank you for submitting your paper to Microbiology Spectrum.


https://www.asmscience.org/Microbiology-Spectrum-FAQ
https://www.asm.org/membership

Reviewer comments:
Reviewer #1 (Comments for the Author):

This study reports the neuroprotective activities of human umbilical cord MSCs from
the aspect of anti-inflammation actions. The authors showed that hMSCs inhibit the
NLRP3 inflammasome and the MPTP-induced inflammation in the brain and
periphery to relieve the degenerative changes in dopaminergic neurons in a model of
PD in mice. In addition, the authors combined probiotic formulations and found that
VSL#3 interacts with hMSCs on suppressing NLRP3 inflammasome to exert
neuroprotective actions in the mice model of PD. The combination did not alter the
actions of hMSCs, and based on this finding, the authors suggested that VSL#3 might
have potential as adjuvant therapy in PD treatment. The findings of the present study
could push the field forward in the understanding of the molecular mechanism for the
anti-inflammatory action of MSCs and probiotics in PD. The authors are encouraged
to address the following points:

1. Only male animals were used. Based on the ARRIVE guidelines, both sexes are
strongly recommended to be employed in basic animal studies. Please explain why
femal es were not used.

Response: Thanks for the comment. We totally agree with the reviewer that both
sexes should be included in conducting the basic animal studies. There are two main
reasons why only male animals were employed in the present study:

1) According to the epidemiological and clinical features of the disease, PD affects
men twice more often than women (Cerri et al., 2019). Moreover, the male to female
ratios of PD incidence increase with age (Moisan et al., 2016). Therefore, the mature
male animals were used to mimic the higher risk of developing PD in male population
in the aspect of epidemiology;

2) The female animals exhibit a higher level of estradiol and estradiol that work as a
potent anti-inflammation agent and can downregulate pro-inflammatory molecules
(Mlla et al., 2015) and interact with the gut microbiota (Lephart et al., 2022; Song et
al., 2020). This effect might complicate the anti-inflammatory activities of MSCs and
probiotic. And the inflammatory response within female has also been shown to vary
significantly according to the estrous cycle in rodents, making the anti-inflammatory
study on MSCs and probiotic more complicated. Therefore, we did not use female
animals in the present study.

In our future work, we may propose a new experiment to specifically investigate the
interaction or effects of estrogen on the beneficial effects of MSCs.

References

Cerri, Silvia, Liudmila Mus, and Fabio Blandini. "Parkinson’s disease in women and men: what’s the
difference?." Journal of Parkinson's disease 9.3 (2019): 501-515.

Moisan, Frédéric, et al. "Parkinson disease male-to-female ratios increase with age: French nationwide

study and meta-analysis." Journal of Neurology, Neurosurgery & Psychiatry 87.9 (2016): 952-957.



Villa, Alessandro, et al. "Estrogen accelerates the resolution of inflammation in macrophagic
cells." Scientific reports 5.1 (2015): 1-14.

Lephart, Edwin D., and Frederick Naftolin. "Estrogen action and gut microbiome metabolism in dermal
health." Dermatology and Therapy (2022): 1-16.

Song, Chin-Hee, et al. "17B-Estradiol supplementation changes gut microbiota diversity in intact and
colorectal cancer-induced ICR male mice." Scientific reports 10.1 (2020): 1-14.

2. Please add the total number of animals used in this study in the method section.
Response: Thank you for pointing this out. The total number of animals has been
provided and highlighted in the revised manuscript. Please kindly refer to line 412.

3. Please explain why i.v. the administration was used, and if other routes of
administration can be used. Most probiotics are used after oral administration.
Response: Thanks for the comment. Yes, in our study, MSCs were given to animals
via i.v. injection while probiotic was given via gastrointestinal tract. For MSCs,
several methods of administration are often used, including local site transplantation,
intravenous injection, intranasal administration. As we focused on the immune-based
anti-inflammatory effects of MSCs in both the central and peripheral tissues, MSCs
were intravenously injected via tail vein. The probiotic was given to the animal via
gastrointestinal administration to mimic the oral administration in human. Please
kindly refer to the detail of the treatment (lines 418 to 421) in the methods part of our
manuscript.

4. In the statistic section, please provide further information about the statistical
package used, normality tests, and also the interaction analysis. It seems that the
authors have used parametric tests. does this mean that the data were normally
distributed? which test was used? Please add the result of checking.

Response: We thank the reviewer for the comments. One-way ANOVA with Tukey’s
post hoc test (normal distribution) or Kruskal-Wallis test (non-normal distribution)
was performed to determine the difference between groups, while Two-way ANOVA
with Bonferroni as post hoc test was performed to determine the possible interaction
between MSCs and probiotic formulation VSL#3 for all the parameters by using
GraphPad Prism 0.0.0. Before that, Shapiro-Wilk test was performed to see whether
the data was normally distributed as our sample size of the present study is relatively
small. Shapiro-Wilk test is a hypothesis test that is applied to a sample and whose null
hypothesis is that the sample has been generated from a normal population. If the p
value is <0.05, we reject such a null hypothesis and say that the sample has not been
generated from a normal distribution. The detail of the statistical analysis has been
provided in the revised manuscript. Please kindly refer to lines 472 to 475.

5. In figures of interaction, please clarify the interaction between which and what.
This can bein the figure legend or text related.

Response: We thank the reviewer for the comments and apologize for the unclear
data presentation. The interaction between hMSCs and VSL#3 (VSL#3 XxhMSCs) has



been indicated in the corresponding text. Please kindly refer to the revised manuscript.

6. In the proposed graphical schematic, both green and red are used for inhibition. 1t
can be confusing as green can be considered promoting. can authors exchange the
way for inhibition from the two ways with the aid of another mode or type?

Response: We apologize for the confusing presentation. The graphical abstract has
been revised in the updated figures. Please kindly refer to the updated figure 7.

7. What are the limitations of this study?

Response: The treatment with either MSCs or VSL#3 lasted for only several weeks in
the present study. As their anti-inflammatory effects and potential interaction between
them might be correlated with the treatment period, therefore, the effects of MSCs
and VSL#3 on inflammation and NLRP3 inflammasome as well as their interactions
over extended periods need to be investigated in future studies. The limitation has

been added in the discussion part of the revised manuscript. Please refer to lines 387
to 389.

8. The authors have the effect of hMSCs and probiotics alone and in conjugation. Can
the authors discuss whether the net effect is additive or synergistic?

Response: Thanks for the comment. Both the additive and synergistic effects are used
to define the interactions between two or more substances, usually chemicals. For
additive effect, it usually occurs with chemicals that are similar in structure, so they
work as a team. Their combined effects are the sum of their respective effects, for
example, 2+2=4. For the synergistic effects, the substances are designed to work well
on its own and they may create dangerous situation when they are used together
because their combined powers are thought to be overwhelming. In the present study,
neither MSCs nor VSL#3 are chemical and do not share the same structure, but both
of them exert potent inhibitory effects on inflammation in both central and peripheral
tissues via the same targets as demonstrated in our study. In the present study, the
combined effects of MSCs and VSL#3 appeared not to be stronger than each of them
individually possibly because their respective effects were too potent to be enhanced
by the other at the current dose. It is speculated that the interactions between them
might be “additive effects” at certain dosages, which needs to be further studied.

9. What are the potential side effects or unwanted issues occurring in these treatments?
Did the authorsinclude a safety indicator in their outcome measures?

Response: We appreciate the comment of the reviewer very much. Yes, there should
be evaluation of the potential side effects upon treatments with MSCs and probiotic,
especially when they are used together, like the commonly measured pharmacological
toxicities in kidney, liver, spleen and others. Actually, as MSCs are different from the
pharmacological agents in components and administration, they should have some
specific evaluations regarding their safety, like the formation of tumor and thrombus.
In fact, we have been doing literature reviewing to determine the specific parameters
for evaluating the side effects of MSCs in addition to the pharmacological toxicities.



We appreciate if the reviewer could give some suggestion on this kind of study.

10. In this study the authors have investigated the molecular mechanisms, but what
about the behavioral tests and the final overall effect on PD in the mice model? motor
or sensory or both? cognitive, or non-cognitive? If the behavioral tests are not
performed, add literature or speculation assumptions.

Response: Thanks for the comment. The beneficial effects of MSCs in PD treatment
have been widely studied. The improvement of umbilical cord MSCs on alleviating
the locomotor deficits has been previously reported in the same MPTP-induced PD
mice (Sun et al., 2022). Based on these findings, we mainly focused on the
mechanistic investigation in the present study in the aspect of anti-inflammation and
related pathways. The literature has been added in the introduction part of the revised
manuscript. Please kindly refer to lines 104 to 105.

References

Sun, Zhengqin, et al. "Human umbilical cord mesenchymal stem cells improve locomotor function in
Parkinson's disease mouse model through regulating intestinal microorganisms." Frontiersin Cell and
Developmental Biology (2022): 3740.

11. What are the trandlational challenges if the findings from this study are to be
tested in humans?

Response: Thanks for the comment. Actually, the effects of MSCs against PD have
already been reported in human, providing promising preliminary data. Currently,
according to ClinicalTrial.gov, 13 clinical trials worldwide are in progress
investigating the safety and efficacy of MSCs in PD patients with highly variable
setup, lacking consistency between trials. Therefore, these studies are difficult to
compare with each other, which might be the biggest challenge for translation.
Besides, the sources of variability in MSCs-based PD treatment also need to be
standardized.

12. Please add how the dose and time of administration were decided. This is
important if the administration concentration and time can influence the outcome (i.e.,
if the effects seen are dose or time-dependent)

Response: Thanks for the comment. The dosage of VSL#3 in mice were selected
based on the published studies in mice (Mariman et al., 2015; Chen et al., 2019;
Theriot et al., 2022). The frequency of administration was decided based on the
finding that major differences in the gut microbiota were seen in the mice between
control and VSL#3 treatments in feces over time and in the ceca of mice at day 7
(Theriot et al., 2022), which suggest that the probiotic strains took several days to
drive changes in the microbial community structure. The number of MSCs injected
was selected based on the previous study conducted in rats from our team (Guan et al.,
2021) and the frequency of treatment was decided based on the fact that it takes 7 to
10 days for the intravenously injected MSCs to migrate into major tissues all around
the body (Kraitchman et al., 2005). All these studies have been cited in our



manuscript. The detailed selection was provided in the method part (lines 422 to 423).
As stated in response to reviewer’s question 7, the anti-inflammatory effects,
especially the potential interaction between MSCs and VSL#3 might somehow be
correlated with the period of treatment. Therefore, their respective effects and
potential interactions on inflammation responses and NLRP3 inflammasome in both
central and peripheral tissues as well as their protective effects on dopaminergic
neurons over extended period will be proposed in our future studies.

References

Mariman, Rob, et al. "The probiotic mixture VSL# 3 has differential effects on intestinal immune
parameters in healthy female BALB/c and C57BL/6 mice." The Journal of nutrition 145.6 (2015):
1354-1361.

Chen, Xiaohong, et al. "Bifidobacterium longum and VSL# 3® amelioration of TNBS-induced colitis
associated with reduced HMGBI1 and epithelial barrier impairment." Developmental & Comparative
Immunology 92 (2019): 77-86.

Theriot, Casey, et al. "Probiotic colonization dynamics after oral consumption of VSL# 3® by
antibiotic-treated mice." Microbiome Research Reports 1.4 (2022): 21.

Guan, Yungian, et al. "Astrocytes constitute the major TNF-a-producing cell population in the infarct
cortex in AMCAO rats receiving intravenous MSC infusion." Biomedicine & Pharmacotherapy 142
(2021): 111971.

Kraitchman, Dara L., et al. "Dynamic imaging of allogeneic mesenchymal stem cells trafficking to
myocardial infarction." Circulation 112.10 (2005): 1451-1461.

Reviewer #3 (Comments for the Author):

The authors reported the potential effect of probiotic VSL-3# and human
mesenchymal stromal cells in mice models of Parkinson's disease. Both treatments
protected dopaminergic neuron loss and exerted systemic anti-inflammatory effects
both in the neuron and GI tract. The manuscript is well-written, and the study is
carefully conducted. Some questions may need to be answered.

1. In most experiments, both VSL-3# and hMCSL exert a similar effect on the
anti-inflammatory function or neuron protection. The combination of both treatments
may exert a more beneficial effect. Please explain and discuss this.

Response: We thank reviewer 3 for the comment. There are several types of effects to
describe the interactions, usually between chemicals, including the additive effects,
synergistic effects and antagonistic effects. In our case, the additive and synergistic
effects are suitable to define the interactions between MSCs and VSL#3. For additive
effect, it usually occurs with chemicals that are similar in structure, so they work as a
team. Their combined effects are the sum of their respective effects, for example,
2+2=4. For the synergistic effects, the substances are designed to work well on its
own and they may create dangerous situation when they are used together because
their combined powers are thought to be overwhelming and the effects of their



combination will be greater than that of either substance taken separately. That’s why
it is of importance to study the interactions between two substances having similar or
same target. However, in the present study, neither MSCs norVSL#3 add more to the
effect of each other on inhibiting the inflammatory responses and NLRP3
inflammasome, protecting dopaminergic neurons possibly because the beneficial
effects of either them were already too potent to be enhanced by the other one sharing
the similar targets, like the immune cells, the pro-inflammatory cytokines, and
NLRP3 inflammasome as demonstrated in our study. The discussion has been updated
and please kindly refer to line 366 to 373 in our revised manuscript.

2. Did the authors investigate the role of hMSC in the Gl tract? Snce it also provided
an anti-inflammation effect on the intestinal cells. How about the role in intestinal
permeability or gut microbiome modification?

Response: Thanks for the comment. For the role of hMSCs in the GI tract, we
measured the influences of hMSCs on the inflammatory responses in the intestinal
tissues and found that hMSCs exerted significant inhibitory effects on the
pro-inflammatory cytokines, including TNF-a and NLRP3 inflammasome molecules.
However, we did not measure the intestinal permeability or gut microbiota
composition in this study as the target endpoint of intestinal permeability and gut
microbial composition are the immune responses. Moreover, the regulation of MSCs
on gut microbial composition and intestinal permeability have been reported in
various models (Zhao et al., 2021; Ocansey et al., 2019; Yan et al., 2018).
Nevertheless, we agree with the reviewer and will try to clarify the role of hMSCs in
intestinal permeability and gut microbial composition by using PD animals.

References

Zhao, Lin-Na, et al. "Bone marrow mesenchymal stem cell therapy regulates gut microbiota to improve
post-stroke neurological function recovery in rats." World Journal of Sem Cells 13.12 (2021): 1905.
Ocansey, Dickson Kofi Wiredu, et al. "Mesenchymal stem cell-gut microbiota interaction in the repair
of inflammatory bowel disease: an enhanced therapeutic effect." Clinical and Translational
Medicine 8.1 (2019): 1-17.

Yan, Nannan, et al. "Human umbilical cord-derived mesenchymal stem cells ameliorate the enteropathy
of food allergies in mice." Experimental and Therapeutic Medicine 16.6 (2018): 4445-4456.

3. Likewise, did the authors investigate the effect of VSL-3# in the Gl tract regarding
the gut microbiota or intestinal permeability in PD mice?

Response: Thanks for the comment. VSL#3 is a commercial probiotic mixture
consisting of eight bacterial strains with the aim to restore the imbalance in gut
microbial composition in dysbiosis. Study illustrated the ability of VSL#3 probiotics
to colonize the host and impact the gut microbiota composition (Theriot et al., 2022).
These colonized strains have been demonstrated to reduce the intestinal permeability
in patients with irritable bowel syndrome (Boonma et al., 2021) and animals (Cruz et
al., 2021). Based on these findings, we did not measure the influence of VSL#3 on the
gut microbial composition or intestinal permeability in the present study.



References

Theriot, Casey, et al. "Probiotic colonization dynamics after oral consumption of VSL# 3® by
antibiotic-treated mice." Microbiome Research Reports 1.4 (2022): 21.

Boonma, Prapaporn, et al. "Probiotic VSL# 3 treatment reduces colonic permeability and abdominal
pain symptoms in patients with irritable bowel syndrome." Frontiersin Pain Research (2021): 66.
Cruz, Bruna Cristina dos Santos, et al. "Evaluation of the efficacy of probiotic VSL# 3 and synbiotic
VSL# 3 and yacon-based product in reducing oxidative stress and intestinal permeability in mice

induced to colorectal carcinogenesis." Journal of Food Science 86.4 (2021): 1448-1462.



1st Revision - Editorial Decision January 8, 2023

January 8, 2023

Prof. Zhiguo Chen

Xuanwu Hospital Capital Medical Univeristy
Cell Therapy Center

Beijing

China

Re: Spectrum03208-22R1 (Probiotic formulation VSL#3 interacts with mesenchymal stromal cells to protect dopaminergic
neurons via centrally and peripherally suppressing NLRP3 inflammasome-mediated inflammation in Parkinson's disease mice)

Dear Prof. Zhiguo Chen:

Your manuscript has been accepted, and | am forwarding it to the ASM Journals Department for publication. You will be notified
when your proofs are ready to be viewed.

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.

Publication Fees: We have partnered with Copyright Clearance Center to collect author charges. You will soon receive a
message from no-reply@copyright.com with further instructions. For questions related to paying charges through RightsLink,
please contact Copyright Clearance Center by email at ASM_Support@copyright.com or toll free at +1.877.622.5543. Hours of
operation: 24 hours per day, 7 days per week. Copyright Clearance Center makes every attempt to respond to all emails within
24 hours. For a complete list of Publication Fees, including supplemental material costs, please visit ourwebsite.

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 of your article may be delayed; please contact
the ASM production staff immediately with the expected release date.

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.

Thank you for submitting your paper to Spectrum.
Sincerely,

Po-Yu Liu
Editor, Microbiology Spectrum

Journals Department

American Society for Microbiology
1752 N St., NW

Washington, DC 20036

E-mail: spectrum@asmusa.org
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