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Recommendation? 
Accept with minor revision (please list in comments) 
 
Comments to the Author(s) 
English has to be corrected by a professional proofreader or a holder of CPE certificate. 
 
 
 

Review form: Reviewer 2 
 
Is the manuscript scientifically sound in its present form? 
Yes 
 
Are the interpretations and conclusions justified by the results? 
Yes 
 
Is the language acceptable? 
Yes 
 
Do you have any ethical concerns with this paper? 
No 
 
Have you any concerns about statistical analyses in this paper? 
No 
 
Recommendation? 
Accept with minor revision (please list in comments) 
 
Comments to the Author(s) 
This is an interesting piece of work that takes advantage of field-realistic conditions to investigate 
how microbial infections in honey bee larvae or agrochemical poisoning in honey bee foragers 
can affect microbial communities of honey bees. For that, they used next-generation sequencing 
to assess the bacterial and/or fungal profiles of sampled larvae/foragers in hives exhibiting signs 
of disease or agrochemical poisoning, and reported the changes in microbial communities in 
terms of relative abundance.  
 
I really missed information regarding absolute abundance of the bacterial and fungal 
communities in those samples, which could have been achieved by performing quantitative PCR. 
Adding this information to the study would not only improve the confidence of the results (since 
changes in microbial relative abundance do not always correlate with changes in absolute 
abundance) but also increase the impact of the study. I strongly recommend performing qPCR 
assays to investigate the overall bacterial and fungal loads in bee larvae and foragers.  
 
Another thing that caught my attention: more information should be provided regarding the 
potential agrochemicals used in the area, maybe the sampled bees could be assayed to detect the 
presence of potential agrochemicals. It is really vague to say that those bees were poisoned 
without proving that. As the authors mention, many other environmental stressors could be 
responsible for the observed side effects. 
 
Other comments: 
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Page 8, Line 25: Briefly explain how foragers were detected and collected. For the affected hives, 
were the sampled foragers exhibiting signs of poisoning? Were they collected at the entrance of 
the hive, leaving or returning to the hives? 
 
Page 10, Line 48: Although the OTU method used in the study is completely valid, the new 
ESV/ASV methods are better in my opinion and should be considered for future work. 
 
Figure 1 – The high proportion of “Others” is at least intriguing and deserves discussion.  
 
Increase font size for Figures 1 and 3. It’s really hard to read them. 
 
Page 3, Line 51: Remove the expression: “In the mean time” 
Page 4, Line 38: Replace “agent” with “agents” 
Page 5, Line 25: Correct the expression: “are more tend to be” 
Page 6, Line 27: Replace “microbiom” with “microbiome” 
Page 13, Line 35: “Similarly” followed by “However” in Line 40 is controversial 
Page 27, Line 49: Replace “recourses” with “resources” 
 
 
 

Decision letter (RSOS-201805.R0) 
 
We hope you are keeping well at this difficult and unusual time. We continue to value your 
support of the journal in these challenging circumstances. If Royal Society Open Science can assist 
you at all, please don't hesitate to let us know at the email address below. 
  
Dear Professor Zhou 
  
On behalf of the Editors, we are pleased to inform you that your Manuscript RSOS-201805 
"Microbiota dysbiosis in honey bee (Apis mellifera L.) larvae infected with brood diseases and 
foraging bees exposed to agrochemicals" has been accepted for publication in Royal Society Open 
Science subject to minor revision in accordance with the referees' reports. Please find the referees' 
comments along with any feedback from the Editors below my signature. 
  
We invite you to respond to the comments and revise your manuscript. Below the referees’ and 
Editors’ comments (where applicable) we provide additional requirements. Final acceptance of 
your manuscript is dependent on these requirements being met. We provide guidance below to 
help you prepare your revision. 
  
Please submit your revised manuscript and required files (see below) no later than 7 days from 
today's (ie 04-Dec-2020) date. Note: the ScholarOne system will ‘lock’ if submission of the 
revision is attempted 7 or more days after the deadline. If you do not think you will be able to 
meet this deadline please contact the editorial office immediately. 
  
Please note article processing charges apply to papers accepted for publication in Royal Society 
Open Science (https://royalsocietypublishing.org/rsos/charges). Charges will also apply to 
papers transferred to the journal from other Royal Society Publishing journals, as well as papers 
submitted as part of our collaboration with the Royal Society of Chemistry 
(https://royalsocietypublishing.org/rsos/chemistry). Fee waivers are available but must be 
requested when you submit your revision (https://royalsocietypublishing.org/rsos/waivers). 
  
Thank you for submitting your manuscript to Royal Society Open Science and we look forward 
to receiving your revision. If you have any questions at all, please do not hesitate to get in touch. 
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Kind regards, 
Anita Kristiansen  
Editorial Coordinator  
 
Royal Society Open Science 
openscience@royalsociety.org 
  
on behalf of Dr Ulas Tezel (Associate Editor) and Pete Smith (Subject Editor) 
openscience@royalsociety.org 
  
Subject Editor (Prof Pete Smith):  
 
Comments to the Author:  
Both reviewers of the manuscript agreed on accepting the manuscript with minor revisions. The 
first Reviewer suggested only proofreading to improve the language of the manuscript. The 
second reviewer's comment: "I strongly recommend performing qPCR assays to investigate the 
overall bacterial and fungal loads in bee larvae and foragers." would require more than a minor 
revision, so you should treat this as an optional task for the manuscript.  
  
Reviewer comments to Author: 
Reviewer: 1 
 
Comments to the Author(s) 
English has to be corrected by a professional proofreader or a holder of CPE certificate. 
 
Reviewer: 2 
 
Comments to the Author(s) 
This is an interesting piece of work that takes advantage of field-realistic conditions to investigate 
how microbial infections in honey bee larvae or agrochemical poisoning in honey bee foragers 
can affect microbial communities of honey bees. For that, they used next-generation sequencing 
to assess the bacterial and/or fungal profiles of sampled larvae/foragers in hives exhibiting signs 
of disease or agrochemical poisoning, and reported the changes in microbial communities in 
terms of relative abundance. 
 
I really missed information regarding absolute abundance of the bacterial and fungal 
communities in those samples, which could have been achieved by performing quantitative PCR. 
Adding this information to the study would not only improve the confidence of the results (since 
changes in microbial relative abundance do not always correlate with changes in absolute 
abundance) but also increase the impact of the study. I strongly recommend performing qPCR 
assays to investigate the overall bacterial and fungal loads in bee larvae and foragers. 
 
Another thing that caught my attention: more information should be provided regarding the 
potential agrochemicals used in the area, maybe the sampled bees could be assayed to detect the 
presence of potential agrochemicals. It is really vague to say that those bees were poisoned 
without proving that. As the authors mention, many other environmental stressors could be 
responsible for the observed side effects. 
 
Other comments: 
Page 8, Line 25: Briefly explain how foragers were detected and collected. For the affected hives, 
were the sampled foragers exhibiting signs of poisoning? Were they collected at the entrance of 
the hive, leaving or returning to the hives? 
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Page 10, Line 48: Although the OTU method used in the study is completely valid, the new 
ESV/ASV methods are better in my opinion and should be considered for future work. 
 
Figure 1 – The high proportion of “Others” is at least intriguing and deserves discussion. 
 
Increase font size for Figures 1 and 3. It’s really hard to read them. 
 
Page 3, Line 51: Remove the expression: “In the mean time” 
Page 4, Line 38: Replace “agent” with “agents” 
Page 5, Line 25: Correct the expression: “are more tend to be” 
Page 6, Line 27: Replace “microbiom” with “microbiome” 
Page 13, Line 35: “Similarly” followed by “However” in Line 40 is controversial 
Page 27, Line 49: Replace “recourses” with “resources” 
  
===PREPARING YOUR MANUSCRIPT=== 
  
Your revised paper should include the changes requested by the referees and Editors of your 
manuscript. You should provide two versions of this manuscript and both versions must be 
provided in an editable format: 
one version identifying all the changes that have been made (for instance, in coloured highlight, 
in bold text, or tracked changes); 
a 'clean' version of the new manuscript that incorporates the changes made, but does not 
highlight them. This version will be used for typesetting.  
Please ensure that any equations included in the paper are editable text and not embedded 
images. 
  
Please ensure that you include an acknowledgements' section before your reference 
list/bibliography. This should acknowledge anyone who assisted with your work, but does not 
qualify as an author per the guidelines at https://royalsociety.org/journals/ethics-
policies/openness/. 
  
While not essential, it will speed up the preparation of your manuscript proof if you format your 
references/bibliography in Vancouver style (please see 
https://royalsociety.org/journals/authors/author-guidelines/#formatting). You should include 
DOIs for as many of the references as possible. 
  
If you have been asked to revise the written English in your submission as a condition of 
publication, you must do so, and you are expected to provide evidence that you have received 
language editing support. The journal would prefer that you use a professional language editing 
service and provide a certificate of editing, but a signed letter from a colleague who is a native 
speaker of English is acceptable. Note the journal has arranged a number of discounts for authors 
using professional language editing services 
(https://royalsociety.org/journals/authors/benefits/language-editing/). 
  
===PREPARING YOUR REVISION IN SCHOLARONE=== 
  
To revise your manuscript, log into https://mc.manuscriptcentral.com/rsos and enter your 
Author Centre - this may be accessed by clicking on "Author" in the dark toolbar at the top of the 
page (just below the journal name). You will find your manuscript listed under "Manuscripts 
with Decisions". Under "Actions", click on "Create a Revision". 
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Attach your point-by-point response to referees and Editors at Step 1 'View and respond to 
decision letter'. This document should be uploaded in an editable file type (.doc or .docx are 
preferred). This is essential. 
  
Please ensure that you include a summary of your paper at Step 2 'Type, Title, & Abstract'. This 
should be no more than 100 words to explain to a non-scientific audience the key findings of your 
research. This will be included in a weekly highlights email circulated by the Royal Society press 
office to national UK, international, and scientific news outlets to promote your work.  
  
At Step 3 'File upload' you should include the following files: 
-- Your revised manuscript in editable file format (.doc, .docx, or .tex preferred). You should 
upload two versions: 
1) One version identifying all the changes that have been made (for instance, in coloured 
highlight, in bold text, or tracked changes); 
2) A 'clean' version of the new manuscript that incorporates the changes made, but does not 
highlight them. 
-- An individual file of each figure (EPS or print-quality PDF preferred [either format should be 
produced directly from original creation package], or original software format). 
-- An editable file of each table  (.doc, .docx, .xls, .xlsx, or .csv). 
-- An editable file of all figure and table captions. 
Note: you may upload the figure, table, and caption files in a single Zip folder. 
-- Any electronic supplementary material (ESM). 
-- If you are requesting a discretionary waiver for the article processing charge, the waiver form 
must be included at this step. 
-- If you are providing image files for potential cover images, please upload these at this step, and 
inform the editorial office you have done so. You must hold the copyright to any image provided. 
-- A copy of your point-by-point response to referees and Editors. This will expedite the 
preparation of your proof. 
  
At Step 6 'Details & comments', you should review and respond to the queries on the electronic 
submission form. In particular, we would ask that you do the following: 
-- Ensure that your data access statement meets the requirements at 
https://royalsociety.org/journals/authors/author-guidelines/#data. You should ensure that 
you cite the dataset in your reference list. If you have deposited data etc in the Dryad repository, 
please only include the 'For publication' link at this stage. You should remove the 'For review' 
link.  
-- If you are requesting an article processing charge waiver, you must select the relevant waiver 
option (if requesting a discretionary waiver, the form should have been uploaded at Step 3 'File 
upload' above). 
-- If you have uploaded ESM files, please ensure you follow the guidance at 
https://royalsociety.org/journals/authors/author-guidelines/#supplementary-material to 
include a suitable title and informative caption. An example of appropriate titling and captioning 
may be found at https://figshare.com/articles/Table_S2_from_Is_there_a_trade-
off_between_peak_performance_and_performance_breadth_across_temperatures_for_aerobic_sc
ope_in_teleost_fishes_/3843624. 
  
At Step 7 'Review & submit', you must view the PDF proof of the manuscript before you will be 
able to submit the revision. Note: if any parts of the electronic submission form have not been 
completed, these will be noted by red message boxes. 
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Author's Response to Decision Letter for (RSOS-201805.R0) 
 
See Appendix A. 
 
 
 

Decision letter (RSOS-201805.R1) 
 
We hope you are keeping well at this difficult and unusual time. We continue to value your 
support of the journal in these challenging circumstances. If Royal Society Open Science can assist 
you at all, please don't hesitate to let us know at the email address below. 
 
Dear Professor Zhou, 
 
It is a pleasure to accept your manuscript entitled "Microbiota dysbiosis in honey bee (Apis 
mellifera L.) larvae infected with brood diseases and foraging bees exposed to agrochemicals" in 
its current form for publication in Royal Society Open Science.   
 
Please ensure that you send to the editorial office an editable version of your accepted 
manuscript, and individual files for each figure and table included in your manuscript. You can 
send these in a zip folder if more convenient. Failure to provide these files may delay the 
processing of your proof. You may disregard this request if you have already provided these files 
to the editorial office. 
 
You can expect to receive a proof of your article in the near future. Please contact the editorial 
office (openscience@royalsociety.org) and the production office 
(openscience_proofs@royalsociety.org) to let us know if you are likely to be away from e-mail 
contact -- if you are going to be away, please nominate a co-author (if available) to manage the 
proofing process, and ensure they are copied into your email to the journal. 
 
Due to rapid publication and an extremely tight schedule, if comments are not received, your 
paper may experience a delay in publication. 
 
Please see the Royal Society Publishing guidance on how you may share your accepted author 
manuscript at https://royalsociety.org/journals/ethics-policies/media-embargo/. 
 
Thank you for your fine contribution.  On behalf of the Editors of Royal Society Open Science, we 
look forward to your continued contributions to the Journal. 
 
Kind regards, 
Royal Society Open Science Editorial Office 
Royal Society Open Science 
openscience@royalsociety.org 
 
on behalf of Dr Ulas Tezel (Associate Editor) and Pete Smith (Subject Editor) 
openscience@royalsociety.org 
 
Follow Royal Society Publishing on Twitter: @RSocPublishing 
Follow Royal Society Publishing on Facebook: 
https://www.facebook.com/RoyalSocietyPublishing.FanPage/ 
Read Royal Society Publishing's blog: 
https://royalsociety.org/blog/blogsearchpage/?category=Publishing 



Dear Anita and editors, 

We would like to thank two referees and two editors profusely for their valuable 

advice. The point-to-point response to referees and editors are listed below.  

Subject Editor (Prof Pete Smith): 

Comments to the Author:  

Both reviewers of the manuscript agreed on accepting the manuscript with minor 

revisions. The first reviewer suggested only proofreading to improve the language of 

the manuscript. The second reviewer's comment: "I strongly recommend performing 

qPCR assays to investigate the overall bacterial and fungal loads in bee larvae and 

foragers." would require more than a minor revision, so you should treat this as an 

optional task for the manuscript.  

Reviewer comments to Author: 

Reviewer: 1 

Comments to the Author(s) 

Q: English has to be corrected by a professional proofreader or a holder of CPE 

certificate. 

A: We have invited a native speaker, Ryan Dimmock, who is from School of 

Pharmacy and Bioengineering, Keele University in the United Kingdom to proofread 

the whole manuscript for improvement in grammatical/English language. Here 

attaches his confirmation. 

Appendix A



 
  



Reviewer: 2 

Comments to the Author(s) 

This is an interesting piece of work that takes advantage of field-realistic conditions to 

investigate how microbial infections in honey bee larvae or agrochemical poisoning in 

honey bee foragers can affect microbial communities of honey bees. For that, they 

used next-generation sequencing to assess the bacterial and/or fungal profiles of 

sampled larvae/foragers in hives exhibiting signs of disease or agrochemical 

poisoning, and reported the changes in microbial communities in terms of relative 

abundance. 

Q: I really missed information regarding absolute abundance of the bacterial and 

fungal communities in those samples, which could have been achieved by performing 

quantitative PCR. Adding this information to the study would not only improve the 

confidence of the results (since changes in microbial relative abundance do not always 

correlate with changes in absolute abundance) but also increase the impact of the 

study. I strongly recommend performing qPCR assays to investigate the overall 

bacterial and fungal loads in bee larvae and foragers. 

A: Yes. We totally agree that the inclusion of qPCR results to reveal the overall 

microbial loads in our samples would definitely improve our current results.  

However, the initial design of this study was to reveal the microbial variations 

between samples from different groups and isolate the causative pathogenic microbes 

in the cases of American Foulbrood (AFB) and chalkbrood disease (CBD). We have 

used up the spare AFB- and CBD-infected larvae samples for the isolation and 

identification of P. larvae and A. apis.  

After receiving the comments of reviewers, we immediately contacted the company 

(Novogene Biological Information Technology Co., Ltd., Beijing, China) and asked 

them to return the remaining DNA samples to us under the project number of 

X101SC19050863-Z01-F016 (ITS1) and F015 (16S). We had planned to perform 

qPCR immediately using the readily available universal bacterial 16S rRNA gene 

primer pair of 27F and 355R in our lab. However, we were informed that there was 

almost no DNA samples left after the amplicon sequencing had been finished.  

The situation now is that we have run out of DNA samples and field-samples, 

which denied us any possibility to perform this experiment. We feel sad and regretful.  

The lack of comprehensive consideration in the original experimental design put us in 

this helpless state now. The only thing we now can do is to learn from this lesson and 

save as much backup samples as possible in further studies. 

Q: Another thing that caught my attention: more information should be provided 

regarding the potential agrochemicals used in the area, maybe the sampled bees could 

be assayed to detect the presence of potential agrochemicals. It is really vague to say 

that those bees were poisoned without proving that. As the authors mention, many 

other environmental stressors could be responsible for the observed side effects. 

A: Yes. The analysis of residual agrochemicals on the surface and in the body of 

foragers would have been perfect for the specific identification of the source if we had 

backup forager samples.  



In fact, the suspected poisoning of foragers by potential agrochemicals was largely 

dependent on our field investigation. After we had finished the sampling of the 

disordered foragers, we and the owner of the apiary drove around the nearby area for 

a field investigation. Besides the large area of oilseed rape field, we only found 

several very small pieces of vegetable fields scattered along the roadside which were 

almost 4 kilometers away from the apiary. Some peasants used these lands for the 

supply of extra vegetable for their family. We didn’t find the exact owners of these 

vegetables. However, two passing peasants that we encountered told us pesticides, 

such as chlorpyrifos, emamectin benzoate, and thiamethoxam, were commonly used 

in this area for pest control at the early stage of vegetable growth. We suspected that 

the chemicals these peasants sprayed on the vegetables might drift with the wind to 

the closely neighbored oilseed rape field and be accidently ingested by some foragers. 

That could explain why only foragers from several colonies were affected and 

exhibited abnormal symptoms.  

As we mentioned in the manuscript, we eventually got our conclusion based on 

three points (1) no history of viral diseases outbreak in the apiary; (2) no prevalence 

of pathogenic bacteria or fungi detected; (3) death of foragers stopped when 

beekeepers transferred the apiary to another location 13 km away. 

Other comments: 

Q: Page 8, Line 25: Briefly explain how foragers were detected and collected. For the 

affected hives, were the sampled foragers exhibiting signs of poisoning? Were they 

collected at the entrance of the hive, leaving or returning to the hives? 

A: We have added detailed information into the text, which are marked in blue. 

Disordered foragers exhibited symptoms suspected of pesticide poisoning presented with which 

included unnaturally quick movements on the ground and lack of vitality after their return flight 

home at around 15:45-16:30 pm. Most of them died in close proximity to hives’ entrances. For 

sample collection, foragers were collected at the entrance of the hive when they returned to the 

hives in the afternoon. Three disordered foragers per colony were collected and pooled, which 

were designated as group DIS. At the same time, 3 foragers per colony from colonies exhibiting 

no abnormal symptoms within the same apiary were collected, which were designated as group 

CT. DIS. 

Q: Page 10, Line 48: Although the OTU method used in the study is completely valid, 

the new ESV/ASV methods are better in my opinion and should be considered for 

future work. 

A: Thank you for your advice. Yes. We agree that ESV/ASV approaches are able to 

provide a more precise identification of microbes and a more detailed picture of the 

diversity within a sample. In our future work addressing the study of microbial 

compositions and variations we will consider to use this method. 

 



Q: Figure 1 – The high proportion of “Others” is at least intriguing and deserves 

discussion. 

A: “Others” referred to those microbes that came after the top 10, which were 

predominantly low-abundance microbes. We have added relevant discussions into the 

manuscript. 

First part 

In the present study, significant differences in microbial compositions were observed between 

larvae from diseased and healthy and diseased colonies. In healthy larvae, the top 10 bacterial and 

fungal genera accounted for 58.29% and 22.92% of the whole microbial composition in group 

CT.AFB and group CT.CBD respectively. The rest was mainly composed of low-abundance 

(relative abundance < 0.1%) microorganisms, which were actually the main part that contributed 

to the community diversity. In infected larvae, the pathogenic P. larvae and A. apis comprised the 

overwhelming majority of the bacterial and fungal microbiota in larvae from group AFB (96.48%) 

and group CBD (99.89%) respectively. The abundance of other microorganisms was too low to be 

detected. As a result, the community richness and diversity were significantly reduced in diseased 

larvae. 

Second part 

In the present study, six core gut taxa were all identified in foragers from both group CT.DIS and 

group DIS, which, altogether, accounted for 62.03% and 75.01% of the whole bacterial 

communities respectively. In previous reports, the proportion of these core bacterial members in 

the gut of adult honey bees accounted for over 95% of the community [55, 56]. We attributed this 

difference to different sampling methods. In this study, the whole-body microbiota of foragers was 

analyzed, not only the intestinal flora, but also the microorganisms in other parts of honey bees 

(such as the mouth parts and the hypopharyngeal glands), the inclusion of which may reduce the 

proportion of the top 10 microbes. 

 

Q: Increase font size for Figures 1 and 3. It’s really hard to read them. 

A: Yes. We have increased the font size in these figures. 

Q: Page 3, Line 51: Remove the expression: “In the mean time” 

A: We have deleted the phrase. 

In the meantime, Significantly higher frequency of environmentally derived fungi was observed in 

disordered foraging bees, which reflected the perturbed microbiota communities of hosts. 

 

Q: Page 4, Line 38: Replace “agent” with “agents” 

A: We have replaced it. 

The spore-forming bacterium Paenibacillus larvae (P. larvae) and the fungus Ascosphaera apis (A. 

apis) are the causative agents for AFB and CBD, respectively. 

Q: Page 5, Line 25: Correct the expression: “are more tend to be” 

A: We have changed the word “tend” to “inclined”. 

For migratory apiaries, the microbiota of honey bees are more tend inclined to be influenced by 

exposure to the new environment 



Q: Page 6, Line 27: Replace “microbiom” with “microbiome” 

A: We have replaced it. 

(2) the compositional and structural shifts taking place in the microbiome of foraging bees 

suspected of being exposed to agrochemicals in a third migratory apiary. 

Q: Page 13, Line 35: “Similarly” followed by “However” in Line 40 is controversial 

A: We deleted the sentence and kept the p value in the brackets 

Similarly, results of the 16S rRNA amplicons sequencing showed that more OTUs were detected 

in group DIS (474) than that in group CT.DIS (358). However, the difference was not statistically 

significant (p = 0.342). 

Q: Page 27, Line 49: Replace “recourses” with “resources” 

A: We have replaced it. 

We proposed that the lack of varied floral recourses resources throughout this season, together 

with reduction of flower 

The above is our point-to-point response to reviewers and editors. All the other 

changes which had been suggested by the proofreader have been marked in the main 

text. 

Thanks again for your valuable advice and efforts to improve the quality of our 

manuscript. 

Best regards 

Bin Zhou 

 


