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Dear Editor, 


         We would like to thank you and the referees for the valuable contributions that have improved the present manuscript to be suitable for publication in JoVE. Please find enclosed a marked-up copy detailing the changes made to the previously submitted version of the manuscript, which has been revised to take the reviewers’ comments into account. We would like to emphasize that all criticism has been carefully considered, and that every amendment and clarification has also been included in the authors’ responses below, separated by the points raised by each referee. In addition, an extensive revision by a native English speaker has been made throughout the text to improve the overall clarity of the manuscript. 

Sincerely, 
Juliana P B M Fullam
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Editorial and production comments:
Editorial Changes
Changes to be made by the Author(s):

1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.

Answer: We thank the editorial board and have submitted the manuscript to a native speaker to address these issues.

2. Please provide an email address for each author, and provide complete affiliation details.

Answer: This information has been included in the manuscript (lines 6-10).

3. Please include a Summary clearly describing the protocol and its applications in complete sentences between 10-50 words: “Here, we present a protocol to …”

Answer: We have added this information to the manuscript (lines 18-23).

4. Please revise the following lines to avoid previously published work: 33-37, 58-62, 64-66.

Answer: We agree with the referee’s suggestion and have modified the manuscript as follows: 

From (lines 33-37): “Leishmaniasis is a neglected tropical disease caused by set of protozoan parasites of the genus Leishmania. This parasite causes a broad spectrum of clinical manifestations ranging from self-resolving localized cutaneous lesions to a highly fatal visceral form of the disease. An estimated 0·7-1 million new leishmaniasis cases per year are reported, and 12 million people worldwide are currently infected with these parasites1.”  

To (lines 46-50): “Leishmaniasis, a neglected tropical disease caused by protozoan parasites belonging to the genus Leishmania, results in a wide-ranging spectrum of clinical manifestations, from self-healing localized cutaneous lesions to fatal visceral forms of disease. It has been estimated that up to one million new leishmaniasis cases arise annually, with 12 million people reportedly being currently infected worldwide.”

From (lines 55-62): “Although several different receptors are involved in cell migration, integrins are a major family of receptors promoting migration. Upon integrin engagement, migration-related signaling molecules are activated, and intracellular signaling is initiated through focal adhesion kinase (FAK) and Src family kinases, as well as molecules such as talin, vinculin, and paxillin9–11. Phosphorylation of paxillin by activated kinases, such as FAK, recruits effector molecules, transducing external signals into cell migration changes. Thus, paxillin is a crucial intracellular molecule that coordinates cell adhesion, actin polymerization, and cell migration12–14.” 

To (lines 69-76): “Among the different receptor types involved in the promotion of cell migration, integrins are notable. Integrin activation results in migration-related signaling; intracellular signaling then occurs via focal adhesion kinase (FAK) and Src family kinases, in addition to talin, vinculin and paxillin molecues9–11. The phosphorylation of paxillin by activated kinases, including FAK, leads to the recruitment of effector molecules, which transduces external signals that prompt cell migration. It follows that paxillin is an intracellular molecule that is crucial to cell adhesion, actin polymerization and, resultingly, cell migration processes.”

From (lines 64-67): “Cell protrusions observed during cell migration are formed as a result of actin polymerization and are stabilized by cell adhesion to the extracellular matrix and facilitated in many cases through integrin receptors that are linked to the actin cytoskeleton16–18.” 

To (lines 78-80): “During cell migration, protrusions formed due to actin polymerization become stabilized through cell adhesion to the extracellular matrix.  This process may be modulated by integrin receptors associated with the actin cytoskeleton.”

5. Please adjust the numbering of the Protocol to follow the JoVE Instructions for Authors. For example, 1 should be followed by 1.1 and then 1.1.1 and 1.1.2 if necessary. Consider combining some of the shorter Protocol steps so that individual steps contain 2-3 actions and maximum of 4 sentences per step.

Answer: We have modified the manuscript numbering to conform to the JoVE author instructions as requested.

6. Use “mL, µL” instead of “ml, uL/ul”. Add a single space between the quantity and its unit E.g. “37 oC” instead of “37oC”. Use decimal points instead of “,”. Follow these for the figures and figure legends as well.

Answer: We thank the editor for this criticism and have revised/corrected units and spacing, etc. throughout the text.

7. Line 96: How much blood was collected? 

Answer: We have modified the manuscript to address the editor’s concern as follows: 

From (line 96): “Collect blood from healthy donors and, after collection, follow the procedures in the flow cabinet.” 

To (lines 110-111): “Collect venous blood (50 mL) from healthy donors and, after collection, follow the procedures in the flow cabinet.” 

8. Line 99: Saline concentration?

Answer: This information has been included on line 112-113.

9. Line 106: How is the PBMC ring identified? 

Answer: We have included the following information to clarify this point:

“NOTE: After centrifugation, the gradient layers are formed as follow: erythrocytes, density gradient medium, PBMC ring and plasma. The PBMC ring is located between the density gradient medium and plasma layers.”(lines 122-124).

10. Lines 233, 234: Do not use symbols.

Answer: We have removed the use of symbols as requested. We also added a separate table as suggested.

11. Line 216: Specify the wavelengths used.

Answer: In accordance with the editor’s suggestion, this information has been added:

From (lines 215-216): “To analyze cell migration, count the number of cells per field (at least 10 fields) using a fluorescence microscope.” 

To (lines 258-259): “To analyze cell migration, count the number of cells per field (at least 10 fields) using a fluorescence microscope with laser excitation at 405 nm.” 

12. Line 297, 298: Specify the units.

Answer: We have added this information as well.

From (line 297): “Open the Leica program and turn on lasers 488, 552, and 405.” 

To (line 324): “Turn on lasers 488 nm, 552 nm, and 405 nm wavelengths.”

13. Consider adding the solution compositions (lines 224-247) as a separate table, and referencing it in the protocol.

Answer: We agree with the editor’s suggestion and have included a table detailing the solution compositions to the manuscript.

14. Use L.infantum instead of Li to avoid confusion.

Answer: We agree with the editor’s suggestion and have modified our use of this abbreviation throughout the text.

15. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please remove all commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials. E.g. Ficoll, Miltenyi biotech, Prolong Gold, Leica, GraphPad etc.

Answer: We have modified our use of commercial references throughout the text as suggested.

16. Please include a scale bar for Figure 1A and define the scale in the appropriate Figure Legend. Also specify what the arrows indicate.

[bookmark: _Hlk72065163]Answer: We accept the editor’s suggestion; however, a new image must be obtained.  At the moment our DAPI filter is not working, so we have modified Figure 1 accordingly and will provide new images to represent the insert’s membrane with migrating cells when the video is produced.


Reviewers' comments:

Reviewer #1:

Manuscript Summary:

The authors, by using a method to characterize the migratory aspects of host cells during Leishmania infection, describe a detailed protocol to perform differentiation and infection of dendritic cells, and to evaluate host cell motility and migration analysis, as well a as the formation of adhesion complexes and actin dynamics analysis. This in vitro protocol includes novelty, and more than that, efficacy to evaluate their aim to evaluate migration a and host cell motility promoted by the Leishmania pathogen.

Major Concerns:

However, to guarantee its reproducibility, the authors must clarify several minor issues as herein listed.

Line 91: please specify how the samples were obtained from the donors (Venous blood, how many ml?) 

Answer: We thank referee for his/her careful consideration of our manuscript. To address uncertainly regarding sample obtainment, we have modified the manuscript as follows: 

From (line 96): “Collect blood from healthy donors and, after collection, follow the procedures in the flow cabinet.” 

To (lines 110-111): “Collect venous blood (50 mL) from healthy donors and, after collection, follow the procedures in the flow cabinet.” 

Line 103: please explain why the break of the centrifuge should be switched off. 

Answer: We have included this information as suggested.

From (line 103): “NOTE: Switch-off the break before centrifuge. After the 1st centrifugation, lower the temperature of the centrifuge to 4°C.” 

To (line 117-118): “NOTE: Switch-off the break before centrifuge to prevent mixing of gradient layers.” 

Line 106: please specify what is PBMC, what do the authors mean by identification, can a picture be included? 

Answer: We have clarified this information as follows:

From (lines 106-107): “Identify the PBMC ring in the sample and gently remove the residual plasma with a pipette.”

To (lines 120-121): “Identify the peripheral blood mononuclear cells (PBMC) ring in the sample and gently remove the residual plasma with a pipette.” 

Line 119: please clarify what for CD14 microbeads are used? What are CD14 microbeads? 

Answer: We have clarified this information as follows:

From (line 119): “Add 20 µl of CD14 MicroBeads for every 107 cells counted in the Neubauer chamber.”

To (lines 138-141): “Add 20 µL of CD14 MicroBeads for every 107 cells counted in the Neubauer chamber.
NOTE: CD14 microbeads can be used for positive selection of human monocytes from PBMCs. The beads bind to the CD14 positive cells, which are expressed on most monocytes.”

Line 133: please clarify why GM-CSF is used? What is GM-CSF? 

Answer: We thank referee’s comment and have clarified this information in the manuscript as follows:

From (line 133): “Resuspend in 1 mL of complete RPMI with IL - 4 (100Ul /mL) + GM - CSF (50ng/mL).”

To (lines 157-162): “Resuspend in 1 mL of complete RPMI with interleukin-4 (IL-4) (100 µL/mL) + granulocyte-macrophage colony-stimulating factor (GM-CSF) (50 ng/mL). 
NOTE: GM-CSF  is a cytokine secreted by macrophages, T cells, NK cells, acting as a. GM-CSF and IL-4 are used to induce dendritic cell differentiation.”

Line 148: please clarify why the first passage of parasites should not be used? 

Answer: We thank the referee for this suggestion and have modified the text as follows:

From (line 148): “NOTE: Don’t use the first passage post NNN Medium in experiments.”

To (lines 183-184): “NOTE: We do not recommend using the first passage post NNN medium in experiments to avoid residues of rabbit blood.”

Lines 155-173: please clarify the cells that are going to be infected, it is not clear in the text. Also, in line 172 it says that the incubation will be for 4 h while in figure legend 1 it says that the incubations was for 6, 12, 24 and 48 h. Please clarify (Now lines 241 and 245)

Answer: We apologize for the lack of clarity on this point and have revised information regarding the infection procedures throughout section 3 of the protocol. 

From (line 172): “Incubate cells for 4 h in an incubator at 37 ºC, 5% CO2.”

To (line 209): “Incubate dendritic cells with parasites for 4 h in an incubator at 37 °C, 5% CO2.”

Line 188: please define the pore of the transwell plates and why this pore size was used.

Answer: We have included a description of the transwell inserts for clarification.

From (line 188): “Remove the insert with sterile tweezers and place it in an empty well.”

To (lines 227-229): “NOTE: Transwell with 5.0 μm pore polycarbonate membrane insert is recommended for migration assays using dendritic cells, macrophages and monocytes, allowing phagocytes to pass through the membrane.”

Line 191: please define what is CCL3

Answer: This information has been added to the text.

From (line 191): “Add 600 µL of RPMI medium supplemented with 10% fetal bovine serum in each well and add the chemoattractant CCL3 (1 µl for every 1 mL of medium).”

To (lines 231-233): “Add 600 µL of RPMI medium supplemented with 10% fetal bovine serum in each well and add the chemoattractant Chemokine (C-C motif) ligand 3 (CCL3) (1 µL for every 1 mL of medium).”

Line 194: please clarify which cells are added in this case

Answer: We have modified the text as follows:

From (line 194): “Add 100 µl of medium containing 2x105 cells to each insert.”

To (lines 235-236): “ Add 100 µL of medium containing 2x105 dendritic cells (infected or not) to each insert.”

Line 204-214: please correct the numbers, they should be 17.1 and so on

Answer: We have updated the text to correctly display decimal information in section 4.

Lines 260-264: please define these antibodies and what are they for

Answer: We have included this information in the manuscript as follows:

“NOTE: FAK and Paxillin are key molecules involved in the formation of adhesion complexes. The Rho GTPase family is responsible for the organization of the actin cytoskeleton. RAC1 and Cdc42 are at the front edge of the cell controlling the formation of lamelipodia and filopodia respectively, while RhoA is at the rear end of the cell and is involved in contraction of the cytoskeleton.” (lines 287-292)

Line 304: please clarify if the format of the file is lif or tif 

Answer: Our experimental images are saved in .lif format. 

Line 362: please see comment for lines 155-173 

Answer: We thank referee’s suggestion and have modified this information (lines 193-210; lines 401-407).

Line 396: please comment on the potential influence of gravity in the end results of this assay

Answer: Although gravity could play a role in cell migration, the membrane pore size constitutes a physical barrier. As the migrating cells must change shape to pass through the pores, this reduces the effect of gravity on the migration process using the transwell technique. In addition, while all cells are subject to the effects of gravity, infected cells will experience greater migration.

Minor Concerns:

As a reviewer I feel that this thoroughly described method will allow a sound interpretation of the data, therefore I recommend to accept this protocol once the issues herein raised are amended.


Reviewer #2:

Manuscript Summary:

One important point still not clarified in Leishmania research is how parasites get to their final sites in organs. The present manuscript argues that the migratory pattern of infected cells, namely dendritic cells, is altered relatively to non-infected ones. Indeed there is now different publications suggesting that DC and macrophage motility is different if cells are infected. This has also been shown to be the case for other parasites. It is thus relevant to publish the present protocol so that different aspects of migration by parasites as important as Leishmania can be studied in different labs. I have no major concerns regarding publication, provided the concerns outlined below (most relatively minor) are taken into consideration by the authors.

Minor Concerns:

Line 33: Leishmaniasis would be better described as caused by a set of protozoan parasites of the genus Leishmania. Indeed, the genus includes different species with medical relevance and some of this are distinct is different aspects.

Answer: We thank the referee for his/her consideration of our manuscript, and accept the suggestion to modify the description of leishmaniasis as follows:

“Leishmaniasis, a neglected tropical disease caused by protozoan parasites belonging to the genus Leishmania.” (lines 46-47)

Line 45: References outlined do not support the statement that is being made.

Answer: We agree with referee’s criticism and have revised the references in question (line 58; lines 502-507). .

Line 75: Also relevant for the statement made in lanes 74/75 is the recent reference "Leishmania infantum Enhances Migration of Macrophages via a Phosphoinositide 3-Kinase γ-Dependent Pathway, ACS Infect Dis., 6:1643-1649. 2020. doi: 10.1021/acsinfecdis.0c00080". I suggest that the authors include it.

Answer: We accept the referee’s suggestion and included this reference in the manuscript (line 88; lines 568-570)

Lane 133: When referring to GM-CSF, should this be recombinant product from a company or can this be recovered from cell supernatant within each lab? 

Answer: To maintain homogeneity in our experiments, we have only used the recombinant product from Milteny Biotech company as cited in our materials table. 

Lane 134: Is the medium changed be for infection?

Answer: We use complete RPMI medium with GM-CSF and IL-4 added for dendritic cell differentiation. After differentiation, we performed experiments using complete RPMI medium in the absence of these cytokines.

Lane 137: Perhaps the authors should give some more detail on how promastigotes are recovered from hamsters.

Answer: We are grateful to the referee for pointing this out and have included the following information as suggested: 

“NOTE: L. infantum (MCAN/BR/89/BA262) parasite was used in this assay.
Hamsters were intravenously infected with 1x106 L.infantum promastigotes, in a volume of 20 μL of sterile saline. After 1 to 2 months, animals were euthanized and the amastigote forms of Leishmania were recovered from the spleen and differentiated into promastigotes.” (lines 165-169)

Lines 143/144: is the order of these steps correct or should it be the inverse?

Answer: We thank the referee for this observation and have modified the text as follows: 

“Add 5 mL of supplemented MEM medium.” (line 177-178)

Lines 151/154: Can you give an idea of the number of days you are referring to?

Answer: We have clarified this information in the text as follows:

From (line 151-154): “Monitor the growth of cultures periodically, using the Neubauer chamber, until it reaches a stationary phase. It may be then used in the experiments.
NOTE: Use promastigote cultures up to 7 passages in vitro to avoid the loss of virulence.”

To (line 187): “Monitor the growth of cultures periodically for approximately 7 days…”

Lines 199/201 and further down: What exactly is done to count migration. Do you count cells on mebrane plus those that are already on the well? I assume this is done but it is not perceived from this text.

Answer: We thank the referee for pointing out the lack of clarity regarding migration assessment, and emphasize that counting is done through the membrane analysis. The upper surface of the membrane was scraped to remove any residual non-migrating dendritic cells. Moreover, when this protocol for dendritic cells was established we evaluated both cells in the membrane and also those in the wells and verified that the results were consistent.

Lane 200: Irrespectively of what I wrote above, please insert the word "respectively" at the end of the 1st sentence of step 14 (after membrane).

Answer: We have included this information in section 4 as requested.

Lines 367/8: what does each dot represent? A field? "cell" must be a mistake.

Answer: Each dot represents a cell as described in the figure legend.

Figure 1: Is fig 1A and 1B the same magnification? Nuclei on the left appear much larger than on B. also, what is the shadow that one can observe on the left panel? Do you know if the cells that crossed the membrane on panel B are infected?

Answer: The magnification used was not the same in the two panels, and because of that we have updated Figure 1. A new image must be obtained, but at the moment our DAPI filter is not working, so we have modified Figure 1 accordingly and will provide new images to represent the insert’s membrane with migrating cells when the video is produced.

Regarding the visualization of infection, DAPI is also used to observe Leishmania nuclei.

Lines 364/365 reads that cells were washed and fixed, removed, and stained. This is difficult to understand because what you show on the panels are cells that are on the membrane, hence, why "removed". Please clarify.
Discussion: One important point would be to confirm infections and state what is 

Answer: We would like to clarify what is meant by the removal of cells. To evaluate only migrating cells, after fixation we used a swab to remove cells on the upper side of the membrane and then only count cells on the lower part of the membrane. The legend of Figure 1 has been modified to clarify this point.

From (lines 361-368): “Figure 1. Evaluation of dendritic cell migration in L. infantum infection. Dendritic cells were infected by L. infantum at a ratio of 20:1. Six, 12, 24, or 48 hours after infection, cells were allowed to migrate in the presence of CCL3 chemoattractant through the transwell system for an additional 4 hours. Cells were washed, and fixed, removed, and stained with DAPI for nuclear staining. (A) Image of the membrane, showing DNA stained with DAPI. (B) Representative result of migratory cells at the membrane. Cells were counted (10 fields) randomly using fluorescence microscopy. Each dot represents one cell. *, p<0,05 (Student's t-test).”

To (lines 401-407): “Figure 1. Evaluation of dendritic cell migration in L. infantum infection. Dendritic cells were infected by L. infantum at a ratio of 20:1 for 4 hours. Six, 12, 24, or 48 hours after infection, dendritic cells were allowed to migrate in the presence of CCL3 chemoattractant through the transwell system for an additional 4 hours. Migrating cells were washed, fixed and stained with DAPI. Numbers of migratory cells after L. infantum infection. Cells were counted (10 fields) randomly using confocal microscopy. Each dot represents one cell. *, p<0,05 (Student's t-test).”


