Response to Reviewers’ Comments:

We would first like to thank the editor and the reviewers for taking the time to review our manuscript carefully and constructively.  We believe the revisions we have made to this protocol based on the reviewers’ comments have greatly improved the structure and clarity of the work involved, and we appreciate the additional positive feedback that we received.  Below we describe how we have addressed the reviewers’ concerns.

Editorial comments:
Changes to be made by the author(s) regarding the manuscript:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
We checked for grammar and spelling as advised.
2. Keywords: Please provide at least 6 keywords or phrases.
We have added additional keywords.
3. Please define all abbreviations before use.
We believe we have corrected this.
4. Please use the micro symbol µ instead of u.
We now use the  symbol.
5. Please add more details to your protocol steps. There should be enough detail in each step to supplement the actions seen in the video so that viewers can easily replicate the protocol. Please ensure you answer the “how” question, i.e., how is the step performed? Alternatively, add references to published material specifying how to perform the protocol action. See examples below.
We have added steps in an attempt to improve the reproducibility of the protocol, and have included references for established protocols where necessary (i.e., for flow cytometry).
6. 1.2: Please specify the bacterial strain used in this protocol.
We have now specified that we use Streptococcus pneumoniae serotype 3 WU2. 
7. 1.3: Please describe how to pellet the bacteria; if centrifugation is used, please specify centrifugation parameter (force in x g and time).
We have added centrifugation details (now Step 3.3, Line 192).
8. 1.4: Please spell out OBB and provide its composition.
We now clarify this at Step 2.1, Line 186.
9. 2.2: Please describe how to validate the differentiation of HL-60 cells.
We now describe this in more detail in Step 1.4.
10. 4.1: Please indicate the specific step of section 1 where bacterial stock is prepared.
We now indicate this in Step 4.
11. 4.3: Please specify the appropriate antibody or drug treatment used in this protocol.
We now clarify what treatments could be represented by Treatments X and Y in Step 4.3.
12. 5.1: Please indicate the specific step of section 2 where the cells are obtained. Please describe how to pellet the cells and specify the volume of PBS/OBB used. Please split into two or three steps so that individual steps contain only 2-3 actions per step and a maximum of 4 sentences per step.
We now specify that the cells were prepared in Step 1.2.  We have added details to the pellet/wash steps and have adjusted the number of steps in this section.
13. Please order the steps properly so that the protocol can be followed in chronological order.
We have reordered Steps 1 through 3 in the protocol to improve the chronological flow.
14. Figure 1: Please specify what treatments X and Y are. Please define error bars.
We now indicate potential treatments for X and Y.
15. Table of Equipment and Materials: Please sort the items in alphabetical order according to the name of material/equipment.
We have updated and alphabetized the materials used for this protocol.
16. References: Please do not abbreviate journal titles.
Updated.

Reviewers' comments:

Reviewer #1: Paschall et al. described a protocol for opsonophagocytic killing assay to determine the immunological responses against bacterial infection. In this in vitro assay, the bacteria of interest are cocultured with immune cells in the presence of complement proteins. Opsonized bacteria are killed by the phagocytic immune cells as measured by CFU count. Overall, the manuscript is well written and the experiments were carefully designed. A good amount of work was done in describing the protocol in depth. However, a minor revision is necessary to improve the overall quality of the manuscript and make the protocol easy to follow by other researchers in the field. Specific comments and suggestions are enumerated below:
1. Lane 75. Since it is a protocol journal, it is better to specify the model bacterial strain used in this project. It is important because the bacterial growth media and other assay conditions were specific to the bacterial strain used.
We now specify our model bacterial strain in Step 3.1, Line 198.
2. Lane 78: Specify speed (g) and time for centrifugation
We now specify centrifugation details (Lines 205 and 251).
3. What is the final concentration of baby rabbit complement in the assay? 1:5 volumetric ratio is not informative if the sources/vendors of complement are different.
We now revised this section by addressing that the complement source is undiluted baby rabbit serum and the actual concentration of the complement in the serum is not specified/measured by the manufacturer or the literature. In other words, a purified/ well-characterized mixture of complement proteins are not used in the assay.
4. Lane 83. Use full form of any abbreviations when used in the text for the first time, such as in the case of "OBB".
We now clarify OBB at Line 186 (as well as other abbreviations).
5. Lane 102. Specify the markers of HL-60 differentiation so that the readers don't need to wait until the discussion section.
We now describe the validation steps starting at Step 1.4, Line 173.
6. HL-60 cells remained the gold standard for OPA. However, it remains unclear why phagocytic immune cells like macrophages or neutrophils were not used in such assays. Are HL-60 cells more potent phagocytes than macrophages? It should be included in the discussion.
We now describe how HL-60 represents an easy to culture and optimize option for phagocytic function within our discussion (starting at Line 356), though other phagocytes may be used.
7. Does HL-60 culture or co-culture require incubation in CO2-incubator?
We now clarify the use of 5% CO2 for HL-60 cells in Step 1.3, Line 91.
8. Lane 88 and 162. Why 30C instead of 37C? What is the rationale?
We now note that 30C incubation times are specific for our type 3 strain of Strep pneumoniae in Step 3.5, Line 222, to avoid overgrowth of the mucoid strain, but that other strains may grow optimally at 37C.
9. Lane 76. The optimum OD at 600 nm should be reported. A culture time of 2-4 hrs is not informative since the amount of inoculum is unknown.
[bookmark: _GoBack]We now indicate an optimal range for the OD600 in Step 3.2, Line 203.



Reviewer #2: Manuscript Summary:

In "Opsonophagocytic killing assay to assess immunological responses against bacterial pathogens", Paschall et al describe an experimental method commonly used to measure the effector functions of antibodies and killing of bacterial cells.

Major Concerns:
There are many protocols for OPA including from the University of Alabama Birmingham. How does this protocol contribute?
As we have acknowledged in the manuscript and also mentioned by the reviewer, there are published protocols, which we also utilized to establish our own. As revised in response to Reviewer 4, this simplified, flexible and visualized/recorded protocol will aid researchers intending to establish the protocol for the first time. In sum, we were approached by JoVE to contribute a visual process for developing a simplified OPKA.  Published protocols developed in the UAB will continue to be used as golden standards for high throughput, [pre]clinical studies.

Minor Concerns:
1. line 186: It should be treatment Y that imporves HL-60 mediated cell killing of bacteria, correct?
We have now corrected the figure title to reflect this.
2. What is the source of bacteria used in the experiment?
The bacteria we used were a generous gift from Dr. Moon Nahm at the NIH Bacterial Respiratory Pathogen Reference Laboratory.  We now indicate this in Step 3.1, Line 198.


Reviewer #3: The manuscript by Paschall et al describe an Opsonophagocytic killing assay using HL60 differentiated cells.
Main concerns:
1. The title is opsonophagocytosis killing assay and many authors use (OPKA) whereas in this manuscript the authors use OPA. I suggest use OPKA in the entire manuscript because in their protocol they are really measuring killing as they plate viable bacteria on agar plates. OPA may be more accurate when measuring phagocytosis these cells by a flow cytometry assay as other authors do.
We thank the reviewer for this correction and have now updated OPA to OPKA throughout the manuscript.
2. In the abstract is mentioned that this assay has been successfully used for testing pneumococcal strains of serotypes 3, 4 and 19A whereas many serotypes have been tested indeed if you do a search at the literature. This paragraph should be modified because it seems that only works or at least is only validated against the serotypes mentioned above
We agree that this statement should be revised and have updated the abstract accordingly.
3. The introduction is too short. The authors do not explain the type of cells driven by differentiation of HL60 using DMF.
We have updated the Introduction with more information about HL-60 cells and their differentiation.
4. The authors explain in different parts of the manuscript that the temperature used for bacteria is 30 degrees Celsius (lines 88, 162 and 195). The authors explain that incubating the agar plates at 30 degrees to avoid overgrowth of serotype 3. I agree that 30 degrees without 5% CO2 may be optimal for serotype 3 but if you are measuring OPKA of other pneumococcal serotypes, the use of 37 degrees Celsius in the presence of 5% CO2 is optimal. This should be explained in the manuscript that 30 degrees without CO2 is just for serotype 3 whereas for other serotypes, the 37ºC with CO2 may be optimal. This should be explained in the process 1.5.
We now note this stipulation in Step 3.5, Line 208.
5. The optimal growth of HL60 cells is 37ºC with CO2 as recommended by ATCC http://www.lgcstandards-atcc.org/products/all/CCL-240.aspx?geo_country=es#culturemethod
Why the authors do not use CO2 for HL60 cells?
We now clarify the use of 5% CO2 for HL60 cell culture in Steps 1.2 and 1.4.
6. The authors should explain in point 2 (line 94,) the concentration of HL60 in the propagation flask, the limit that should not be exceeded and the concentration of the differentiated flask. These data is required if a new person starting from the beginning try to replicate this protocol.
We now discuss these details for propagation and differentiation within Step 1 (Step 1.2, 1.4, 1.5).
7. The authors should indicate in point 5.1 the optimal MOI (multiplicity of infection) or at least explain why they recommend 10to7 cells/ml
We now indicate multiplicity of infection in Step 5.3, Lines 263-266.
8. In line 141 change C by Celsius as they write Celsius in the entire manuscript
We have changed this accordingly.
9. White colonies in figure 3 are not S. pneumoniae. If authors want to show overgrowth of S. pneumoniae which is the bacteria mentioned in this manuscript, the authors should show a figure with pneumococcal overgrowth not with other bacteria specie because from my perspective, colonies in figure 3 suggest contamination of the assay.
We have now replaced Figure 3 depicting pneumococcal overgrowth with no other contaminating bacterial species.


Reviewer #4: Manuscript Summary:
Robust and clear protocol for an OPK assay. Generally, this assay appears simple and stratightforward when described but can be very difficult to establish. The manuscript is worthy of publication but needs more details and specific ranges for variables.


Major Concerns:
The assay is difficult to establish and details around the validation of differentiation are not discussed in sufficient detail. Passage number of the original culture of HL60 is important as is the maintenance of the master and working stocks of HL60. 
We now discuss generation of master/working stocks in Step 1.3, Line 87.
The "cell count" in HL60 cultures prior to differentiation, normal growth rate for the HL60 line? 
We have provided more details regarding HL-60 cell concentrations and passage times (Step 1.2).
Some additional discussion around the assessment of differentiation by flow cytometry would be helpful (a figure?). Additional discussion around quality control of the assay would be helpful (how many passages the HL60 are used for, selection and testing of the complement source, conformation of differentiation. 
We have now added details for HL-60 validation (Step 1.5) and passage recommendations (Discussion). 
The authors also comment on "adjustments" to the differentiation protocol.... a little longer or more DMF. This isn't anywhere near detailed enough to guide a new laboratory through the establishment of the assay. 
We now indicate an optimal range to try in the Discussion (0.4% to 0.8% DMF, 2 to 6 day culture times, Line 352).
A trouble shooting/ tricks and tips component would significantly enhance the manuscript. 
We have added details for troubleshooting to the Discussion accordingly.
The cells are almost certainly cultured without antibiotics, this is not stated.
We now clarify this in Step 1.1, Line 80.
Additional components are normally present in HL60 RPMI media (L-Glut). 
We now clarify this in Step 1.1, Line 78, and within the Materials List.
Cultured at 5% CO2/ 37C? 
We now clarify temperatures and CO2 usage throughout the manuscript.
The authors only state RPMI + FCS. Further details on the culture and expansion of the HL60 are required. I would ask that a "first/ pre-establishing the assay" checklist/ steps section is added. a simple comment as to how long it took the authors to establish the assay for the first time would be useful together with a comment on how frequently the assay is performed in their laboratory and how often it fails/ the range within which they consider the assay to be "successful"/ "failing".
We have now added these suggestions to Step 1 and to the Discussion section.


