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Peer Review File



Reviewers' comments: 

Reviewer #1 (Remarks to the Author): 

Comments to the Authors 

Major 

1. The authors did not include a conflict of interest statement about EV-TRACK, which is crucial 

given that they are the founders of EV-TRACK. In the spirit of transparent reporting, we request the 

authors to add a conflict of interest statement to the manuscript. 

2. We appreciate the authors’ efforts to identify current challenges and knowledge gaps in BEV 

research, propose recommendations, and provide future outlooks. We fully acknowledge the 

importance of standardized and transparent reporting. However, we believe that the second aim of 

the manuscript is to promote EV-TRACK and to further advance the it for BEV research (integrate 

experimental parameters). We kindly ask the authors to add the second aim to the manuscript, as 

its omission appears to compromise transparency. 

3. The authors state “We analyzed 845 BEV-related publications published between 2015 and 2021 

using the EV-TRACK knowledgebase (Supplementary Table 1)”. How many BEV-related publications 

were published from 2015-2021? How many publications on eukaryotic EVs were published from 

2015-2021? Please elaborate how representative the 854 BEV-related publications are for the years 

2015-2021? Furthermore, we would like the authors to add a statement about this to the paper. 

4. When reading the Introduction and Method sections (Screening, data extraction and quality 

assessment), it is unclear if the EV-TRACK tool was used by independent researchers/research 

groups that chose to use the tool themselves or if the authors added the studies to EV-TRACK. 

The following statements indicate that independent research groups added the studies to EV-

TRACK. “Full-text screening was conducted independently by the individual submitting to EV-TRACK 

and EV-TRACK administrator S.D.V.” (Lines 375-376). 

However, the following statements indicate that the authors themselves added the studies to EV-

TRACK. “All 845 studies were submitted to the EV-TRACK knowledgebase…” (Line 402). “Full-text 

screening, submission to the EV-TRACK knowledgebase and collection of additional data not 

included in the EV-TRACK knowledgebase was performed by N.D.L….” (Lines 437-438). Please 

comment on what has been done to conduct this study. Furthermore, in case that the authors 

added the studies themselves, please add a clear statement about this to the Introduction as well 

as the Method section. 



Minor 

5. For all Figures the font size of the axis titles and legends are extremely small. We kindly ask the 

authors to increase the font size for all to increase readability. The same applies to Supplemental 

Figures (e.g. Supplemental Figure 1). 

6. EV-TRACK was published in 2017 to increase transparent reporting. The study presented in the 

manuscript contains BEV-related studies published between 2015 and 2021. How did transparent 

reporting regarding BEV research improve since EV-TRACK was launched? 

7. Readability seems to be a recurring problem in this manuscript. Please try to improve readability 

of long sentences by e.g. splitting them. 

Examples are: 

- “However, the complexity and challenges associated with BEV research are considerable: 1) a 

plethora of methods are available for BEV preparation and characterization, 2) a diversity of 

bacterial strains releases heterogeneous BEV subsets, 3) sources from which BEVs are retrieved 

contain other extracellular particles with comparable biophysical and biochemical features, and 4) 

to date, no consensus exists on universal BEV markers 1,6.” (Lines 70-74) 

- “BEVs from gram-negative bacteria are more abundantly analyzed (77%, 2560/3338), with 

Escherichia coli and Pseudomonas aeruginosa representing respectively 22% (742/3338) and 6% 

(201/3338) of experiments, compared to BEVs from gram-positive bacteria (16%, 526/3338), with by 

Staphylococcus aureus representing 7% (235/3338) of experiments (Figure 2a; Supplementary 

Table 2).” (Lines 112-116). This is just one example from the Result section. Please address this. 

8. In lines 110 – 111 the authors state: “The vast majority of experiments (94%, 3123/3338) analyzes 

BEVs in media conditioned by bacterial cells under laboratory conditions.“ Please define laboratory 

conditions. Did all studies included in this manuscript that used BEVs from cell culture supernatant 

use the same conditions e.g. culture time, used media or chemical components, incubation time, 

temperature? 

9. In Figure 1 the authors split the parameters into preparation and characterization: biophysical 

and characterization: biochemical. Please use the same structure in the Result section (pages 6 – 

7). 



10. In Figure 1 authors add “FC: bead size” as a biophysical characterization. The characterization 

of beads is not directly connected to BEV characterization. Please comment on why this has been 

added here. 

11. The authors report that the size has been reported. “68% of experiments performing particle 

characterization (1216/1797) reports particle size (Figure 1), with the majority implementing NTA 

(45%, 546/1216), followed by EM (36%, 434/1216), and DLS (30% 361/1216) (Figure 1; Figure 2c). 

Average reported particle sizes of BEV preparations for frequently studied phyla Pseudomonadota 

(63%, 770/1216), Bacillota (14%, 174/1216) and Bacteroidota (3.5%, 43/1216) are respectively 118 

nm (± 78 nm), 158 nm (± 277 nm) and 141 nm (± 92 nm)…”(Lines 184-188). The authors switch 

between reported particle size and BEV size. Please comment on what is meant here. Furthermore, 

is there any proof that particles detected with e.g. NTA are indeed BEVs? Or are they non-BEV 

particles present in the samples? Please comment on this and add a clear limitation statement 

about this type of analysis to the manuscript. 

12. The authors state “Of note, the reported particle size depends on the used method; smaller 197 

particle sizes are reported using DLS and EM compared to NTA (Figure 3a)15,19” (Lines 196-197). 

While we agree that the reported particles size depends on the used method, we miss a statement 

that the reported particle size also highly depends on the sensitivity of the chosen method and the 

lower detection limits. Please add a clear statement about this to the paper. 

13. Figure 3 a shows the average particle size (nm) per experiment for most abundant phylum 

Pseudomonadota measured with DLS, EM, NTA. In Figure 1 also includes flow cytometry for 

characterization. Why is this not included in Figure 3? 

14. “Systematically cataloguing biochemical and biophysical characteristics, supports data 

validation and contributes insights into BEVs residing in diverse natural habitats. Furthermore, 

characterization of BEV preparations allows to identify what is present (presumably BEVs) and what 

is not (presumably other extracellular particles), supporting data interpretation and conclusion-

making.”. We agree with the authors that this will help to promote reproducibility of BEV research. 

However, we lack a statement about assay controls to insure that researchers are indeed detecting 

BEVs and not other non-BEV particles. 

15. In the list of key words a ; is missing behind “Plant” (Line 25). 

Reviewer #2 (Remarks to the Author): 



I co-reviewed this manuscript with one of the reviewers who provided the listed reports. This is part 

of the Nature Communications initiative to facilitate training in peer review and to provide 

appropriate recognition for Early Career Researchers who co-review manuscripts. 

Reviewer #3 (Remarks to the Author): 

The manuscript titled "Bacterial Extracellular Vesicle Analysis: Challenges and Opportunities" 

explores the complex and evolving field of bacterial extracellular vesicles (BEVs). It emphasizes 

BEVs' potential roles as biomarkers and therapeutic agents due to their ability to facilitate 

communication across species and environments. The manuscript critically examines the diversity 

of BEVs in terms of their biogenesis, composition, and functions, which vary significantly among 

bacterial species. Here is a detailed review of the manuscript：

1.The manuscript mentions the inconsistent use of terminology like "outer membrane vesicle" 

across the studies analyzed, which can be confusing and misleading. The authors should advocate 

for stricter guidelines on nomenclature in the discussion of their results. This could involve setting 

clearer definitions and usage examples for each term based on the biogenesis and composition of 

the vesicles. Providing a standardized glossary for all terms related to BEVs at the beginning of the 

manuscript could help ensure consistent use across the board. 

2.The manuscript points out that many studies do not report critical experimental parameters, 

which hampers reproducibility. Strongly emphasize the need for increased data transparency in the 

manuscript. Recommend the inclusion of a supplementary section that lists all parameters that 

should be reported by future studies. This could help increase the EV-METRIC scores and improve 

the overall quality of BEVs research. 

3.While the study compiles an extensive amount of data, there is a lack of discussion on the 

biological or clinical relevance of the findings. Expand the discussion of results to include more on 

the potential implications of the findings for clinical and environmental applications. This could 

involve a separate section that hypothesizes how variations in BEVs properties might influence their 

role in disease, treatment, or monitoring environmental health. 

4.The manuscript would benefit from a more detailed explanation of the statistical methods used to 

analyze the data. Include information on the statistical tests performed, justification for their use, 



and interpretation of results. This could involve the addition of a subsection on statistical 

methodology within the Materials and Methods section. 

5.Review and improve the clarity and presentation of figures and tables. Ensure that all graphical 

data are easy to understand and adequately labeled. This may involve revising existing figures or 

adding new ones to better illustrate key findings. 

6.The manuscript should provide a more detailed description of the sample collection and handling 

procedures, especially when discussing the collection of BEVs from natural habitats like ocean 

seawater, plants, and human body fluids. Specific details such as the volume of samples collected, 

the storage conditions before processing, and any pre-treatment steps should be clearly outlined. 

This will help ensure that other researchers can accurately replicate the study and assess the 

impact of sample handling on BEVs integrity and analysis. 

The reviewer suggests the following articles related to the BEVs for the authors to refer to in order to 

revise the manuscript: 

1.Bioact Mater. 2021 Dec 17:14:169-181. doi: 10.1016/j.bioactmat.2021.12.006. 

2.Theranostics. 2022 Sep 11;12(15):6576-6594. doi: 10.7150/thno.78034. 

3.Compos Part B-eng. 2023 Apr 15,110610. doi:10.1016/j.compositesb.2023.110610. 

4.Compos Part B-eng. 2023 Dec 111047. doi:10.1016/j.compositesb.2023.111047. 

Reviewer #4 (Remarks to the Author): 

In the manuscript “Bacterial extracellular vesicle analysis: challenges and opportunities” De 

Langhe and colleagues provide an overview of the recent literature (from 2015 to 2023) on bacterial 

extracellular vesicles, highlighting the heterogeneity in methods and analytical techniques used to 

study them. The manuscript is detailed and well written and highlights certain areas where 

consistency of techniques would improve reproducibility and draws attention to the relative lack of 

studies on BEVs in natural environments. 

Despite some interesting observations the manuscript is limited in scope and significance. The 

primary overall observation is that there exists a lot of variation in how BEVs are isolated and 



studied, and does not go on, for example, to outline or suggest best practices for these procedures. 

I have additional concerns with the manuscript in its current form which are outlined below and 

need to be addressed. 

The manuscript is submitted as a review article, however I’m not sure this is entirely appropriate. A 

large amount of data analysis was performed, and results generated (along with figures), making 

this feel more like a research paper than a review. For example it is reported that there is a large 

degree of variation in the methods used to isolate BEVs (and a number of figures provided to 

support this) however there is no discussion of the individual techniques, and the pros and cons of 

each….which are points I would expect to see in a review article. Instead, it is simply reported what 

percentage of studies use each technique. This makes the manuscript more of a survey than a 

review. 

EV-TRACK and EV-METRIC are mentioned throughout the manuscript however the authors fail to 

properly introduce these terms, concepts and their history. This makes for a confusing read. The 

original publication that generated EV-TRACK and EV-METRIC should be discussed in detail in the 

introduction along with clearly stated goals for how this manuscript builds upon that work and 

integrates with it. 

Throughout the manuscript the following term appears approx. 8-9 times (cfr. “Assess quality by 

evaluating the EV-METRIC”). What does this mean? No explanation is given. 

COMMENTS FROM ECR: 

The study by De Langhe et al. analyzed bacterial extracellular vesicle (BEV) studies and described 

their content using various metrics. They notably used the EV-TRACK database to score the 

different selected studies and outlined the needs and guidelines to improve future BEV research. 

This research provides helpful insights into BEV studies, particularly concerning the diverse 

methods used in the selected studies. This highlights the fact that researchers need to implement 

and agree on standardized protocols to study BEVs. I personally think that the research is sound, 

but it needs improvement to be published. You can see the details of my 

recommendations/comments below: 

**Line 122:** I would like the authors to clearly define their definitions of protocol, method, and 

experiment. It seems like these terms are used interchangeably throughout the manuscript, which 

can be confusing. Additionally, I am unsure what the authors consider as part of the BEV protocol. 

Does a BEV protocol start from cultivating bacteria in the medium of interest, pelleting bacterial 

cells, and filtering supernatants, and include BEV characterization (NTA, TEM, WB, etc.), or does it 

start after the cells have been removed and filtered out? If the former is true, it is normal to observe 



that centrifugation is almost always used with filtration (as seen in Figure 1), and it is also normal to 

see density gradient being highly associated with ultracentrifugation (since high-speed 

centrifugation is mandatory for particle separation through the gradient). 

**Figure 1:** It is not clear why the authors chose to display these 102 parameters (out of 233). 

Additionally, some parameters, such as tangential flow filtration and precipitation (e.g., ExoQuick 

TC), are not shown. Is this because they are not commonly used? Also, can we really define 

centrifugation below 20,000xg (the usual max speed for a benchtop centrifuge) as 

ultracentrifugation, as seen in Figure 1? I would prefer to see all speeds defined under 20,000xg (or 

at least all centrifugation not performed in an ultracentrifuge) as standard centrifugation steps. 

**Line 167:** How is the lipid content evaluated? Is it by lipidomics or using different dyes to stain 

the lipid bilayer? 

**Line 169:** I think the authors should provide a percentage of studies performing 16S RNA within 

the studies analyzing RNAs. Also, indicate what experiments were done other than 16S RNA 

sequencing. 

**Line 148:** One-fourth of experiments report neither particle nor protein characterization. This 

means a significant number of studies did not perform characterization of particles or proteins 

within BEVs. This suggests that one-fourth of selected BEV studies cannot be trusted, as we are not 

sure whether vesicles were indeed isolated. Can the authors describe more (perhaps in the 

discussion) about those studies (e.g., percentage of Gram-negative vs. Gram-positive bacteria, 

culture media, or isolation from natural habitats)? 

**Figure 2A:** The variation of color for the phylum is not very distinct in the graph. 

**Figure 2 legend:** TFF (tangential flow filtration) is not mentioned in the graphs. 

**Supplement Figure 2 and Figure 3:** The DLS method seems to yield very large vesicle size 

estimations. Is this an intrinsic flaw of the DLS method, or is it related to the materials studied (e.g., 

BEVs from explosive lysis)? 

**Line 191-193:** It is very difficult to see these results in the graph in Supplementary Figure 2A due 

to the very large BEV size. I suggest either breaking the y-axis into two or removing these outliers. 



**Line 194-196:** There is no graph supporting these data. 

**Supplement Figure 2B:** The graph showing NTA from other sources is not meaningful unless 

there is another method displayed for comparison. 

**Supplement Figures 2C and 2D:** The treemaps showing the enriched and depleted associated 

BEV proteins are, in my opinion, not useful. E. coli and S. aureus are the most studied BEV species, 

so the proteins shown belong to E. coli and S. aureus. For example, alpha-toxin (Hla) is only found 

in Staphylococcal species (mostly S. aureus). Consequently, the authors cannot claim that Hla is 

enriched in all Gram-positive bacteria. 

**Figure 3D:** The same comment applies here. Enriched/depleted proteins for all species do not 

make sense, as all species do not share the same protein repertoire (e.g., OmpA is not present in 

Gram-positive bacteria). 

**Figure 3 legend:** Change “(e) Molecules” to “(d) Molecules”. 

**Figure 4A:** The number of dots does not match the number of studies per year indicated in 

parentheses on the x-axis unless stacked dots were used. If so, it might be a good idea to depict the 

number of studies by the size of each dot. 

**Figure 4 legend:** Change “(b-d) Radar charts” to “(b-e)”. 

**Table 2:** BEV-enriched proteins OmpA/C/F/T are only relevant for Gram-negative bacteria, not 

Gram-positive bacteria. Again, the BEV-enriched proteins would be specific to a species or genus. 

**Line 435-442: Are EV-Track administrators S.D.V. and S.D.D. the same person or two different 

contributors? Additionally, some authors listed in the publication do not appear in the author 

contributions (e.g., QR, ODV, LV, HD, PT, and both SD). 



Reviewer #5 (Remarks to the Author): 

I co-reviewed this manuscript with one of the reviewers who provided the listed reports. This is part 

of the Nature Communications initiative to facilitate training in peer review and to provide 

appropriate recognition for Early Career Researchers who co-review manuscripts. 

























































REVIEWER COMMENTS

Reviewer #4 (Remarks to the Author): 

My questions and concerns from the original submission have all been answered very well. Overall 

this version of the manuscript is much clearer and easier to understand. 

Reviewer #6 (Remarks to the Author): 

I think the authors have done a great job in improving the manuscript. I can imagine the hard efforts 

the authors have put into gathering the information, which will support in advancing the field. Below 

are several comments: 

1. The authors assess the quality of manuscripts with EV-METRIC by using several criteria, including 

the details of the experimental conditions. I think many manuscripts cite other papers if the same 

protocol was used for sample preparation. In those cases, how is it reflected in the assessment? If 

a reference was cited and the condition was not rephrased, does it mean that the condition used 

was not provided? The authors should mention how these types of manuscripts were evaluated. 

2. Supplemental Fig. 2c: While the “Enriched” figure contains bacterial proteins/components, the 

figure showing “Depleted” displays non-bacterial proteins such as CD9. I couldn’t understand why 

non-bacterial proteins are shown here. 

3. Please check the list of “included studies” that is provided as a supplemental file, as there are 

several typos. For example, the author for PMID30962079 is listed as “NULL,” and the title is "NA." 

Additionally, there are several manuscripts with the same title, "Digitoxin metabolism by rat liver 

microsomes," in this file. 

4. After reading the abstract and conclusions, I feel the title is not appropriate. While the authors 

mention the “challenges and opportunities” in the manuscript, it was not the main subject. 









REVIEWERS' COMMENTS

Reviewer #6 (Remarks to the Author): 

The authors have cleared my concerns and I do not have further comments. Congratulations! 
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