Editorial comments:

1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. The manuscript was formatted to fit the journal standard.
Responses: The issue has been solved in the revised manuscript.

2. Please revise the text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).
Responses: The issue has been addressed in the revised manuscript.

3. Line 96/121: Please specify the volume of PBS used.
Responses: The volume of PBS used has been provided in the revised manuscript in Line 104/130.

4. Line 97: Vessels? Please specify the type of containers used.
Responses: The information of the used containers has been provided in the revised manuscript in line 105.

5. Line 108/111: Please specify the volume of TSB.
Responses: The volume of TSB has been included in the revised manuscript in line 120.

6. Line 136: Please specify the volume of F-12K medium used for resuspending bacteria.
Responses: The volume of F-12K medium used for resuspending bacteria has been included in the revised manuscript in line 155.

7. Line 144/151: Please mention how the washing step is performed. How much volume? What is the duration of each wash?
Responses: The required information has been included in the revised manuscript in line 167-169.

8. Line 164-167: Please include the details of magnification used to capture fluorescent images.
Responses: The details of magnification used to capture fluorescent images have been included in the revised manuscript in line 189.

Reviewer #1:
Manuscript Summary:
In this manuscript authors use a method based on fluorescence microscopy imaging and subsequent image processing and statistical analysis for quantifying the number of adhering bacteria onto host cells. For proof of principle they use different bacterial species and test their protocol by measuring the adherence of bacteria onto different host cell types.

Major Concerns:
1. Nowhere in the manuscript are images of the resulting segmentation of the objects (i.e. the bacteria) provided. Given that individual bacteria in many cases touch each other, it seems to me extremely hard at least for the higher MOIs to believe that bacteria are properly segmented and counted. E.g. look at Figure 1A first row for S. aureus MOI 10 to 100. The bacteria are clumped together, the segmentation result is not shown and as a result I don't trust much the blue boxplots in Figure 1D. So either the MOI needs to be very low to properly segment and count objects, or the fluorescence level of the bacteria needs to be used as a proxy of the number of the bacteria present per host cell, or another algorithm needs to be used to segment the objects at these MOIs. For example, one can use seed points to do the segmentation of bacteria or use deep learning approaches (e.g. see https://www.nature.com/articles/s41467-020-19866-8).
Responses: We appreciate the comments by this reviewer. To thoroughly address the concerns, we performed additional experiments and have provided convincing images of bacterial infection and segmentation (Figure 3). In the revised manuscript, the fluorescence intensity of bacteria was adjusted to make the image look clearer and to minimize the possibility of misreading in bacterial segmentation. Please note that the goal of this method is majorly targeting to rapidly detect the potential host-bacteria adherence, not to provide a precise count of adherent bacteria on each host cell.  MOI of 100 used in this protocol is just to demonstrate the multi-dimensional difference between the positive- and negative-adherence bacteria, which is not a necessary condition in most of studies. Therefore, although there are a few inevitable mis-readings from the aggregation-featured bacteria in the condition of higher MOI (100), the final evaluation outcome of bacterial adherence is not affected. 

2. In Table 1 more explanation is needed to understand what each row represents. By host sum count do you mean total number of nuclei in an image? What is bacteria spots ratio, is it number of bacteria per host cell? What is bacteria sum spots, total number of bacteria in the image? What is host count? It would be convincing to actually show one of these images and the segmentation to actually trust that it works out well rather than just show numbers.
Responses: More details have been included in the revised manuscript and Tables 1. Example images of how bacteria were segmented have also been shown in the revised Figure 3. The statistical analysis results from the representative images were also shown in table1 (Image 1) and Table 2. For table 1, in each image, host sum count and bacterial sum spots represent the total counts of host nuclei and total counts of host-adherence bacteria matching to the selection parameters, respectively. Bacterial spots ratio represents the average adherent-bacterial count per host cell which derives from the bacterial sum spots/ host sum count.  The detailed information has also been included in the revised Table 1 and Table 2. We hope that the detailed explanation can be adequately address the reviewer’s questions.

3. Table 2 is without any units at all. How is host size different from host area? Is host area in um^2? What is host fluorescence intensity and why do we care about it? Also given that the number of cells are determined based on the nucleus fluorescence how is the area of a host cell determined (since the cells are not marked in their periphery)? Are you using Voronoi tessellation? All that needs to be at least documented for one to be able to use such a protocol.
Responses: The required units have been included in the revised Table 2. In Table 2, host size represents the average of lengths and widths of a stained host cell, and host area (m^2) is a specific field area of that stained host cells. Fluorescence intensity is an additional indictor to present the quality of images if the staining of host cells and bacterial cells is consistent. Here, we used the nuclei staining to just count host cells, while host area was roughly estimated by expanding 15 m from stained nuclei center based on the known information of the diameter of A549 cell is 10.59–14.93 m to rapidly determine the host-bacteria adherence. The host areas can work as the secondary evidence to simply monitor host cell healthy state. Therefore, it doesn’t affect the outcomes in estimating adherent bacterial counts. In addition, if the precise cell size is required for some experiments or cell types, this protocol is also compatible with cytoskeleton staining to delineate cell boundary instead of nuclei staining.

Minor Concerns:
No minor concerns.


Reviewer #2:
Manuscript Summary:
The authors have taken into account my remarks and I am therefore satisfied with their replies and the changes made. I therefore fully support the publication of the revised version of the manuscript.
Responses: We very much appreciate the comments by reviewer #2.





