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Point-by-point reply to reviewer's comments
The authors would like to thank the reviewers for their careful and thorough reading of our manuscript. We also appreciate the comments and suggestions received, which have improved the quality of our work. Please find detailed responses for each point raised by the reviewer's concern below:
Reviewer #1

Major Concerns

Reviewer #1's concern 1:

The clarity and precision of the title of the manuscript should be priorities, I would suggest its reformulation.

R. We appreciate the suggestion, and the title now reads “Obtaining macrophages from human monocytes to analyze the infection rate and innate mechanisms against Leishmania braziliensis”.

Reviewer #1's concern 2:

It would be interesting to include an analysis of the phenotypic markers of macrophages of the cells obtained after the 7 days of culture with GM-CSF, and to compare them with the cells obtained from the culture without GM-CSF.

R. In fact, M-CSF is the growth factor used to induce macrophage differentiation from monocytes. It is known that the absence of a growth factor induces a heterogeneous population, with cells that phenotypically resemble macrophages, dendritic cells and monocytes (1–4). Besides, macrophages are adherent cells and their removal from culture plates induces changes in the expression profile that could artificially bias the results. Nevertheless, few studies have phenotypically characterized monocyte-derived macrophages by flow cytometry. It has been shown that M-CSF induces the expression of CD163, a M2 marker, CD80, CLEC10A and CD200R (5). Besides their phenotype, cell morphology of M-CSF cultured monocytes more closely resembles tissue macrophages (elongated) when compared to cells cultured without growth factors (rounded) (1,2).

Reviewer #1's concern 3:

The manuscript needs a careful grammar English revision.

R. We thank the reviewer and an English native speaker has revised the manuscript.

Minor Concerns

1. Some sentences all through the manuscript need to reformulated or fixed, as line 25 "detecting and phagocyte microorganisms"; Line 31: "From the whole blood, monocytes are obtained by adhesion to the culture plate"; Line 134-135: "Separate the supernatant in a new tube and centrifuge at 1800 xg for 10 min at 4ºC to remove dead parasites".

R. The sentences have been reformulated as follows:
· Line 25 “They are specialized in microorganism recognition and phagocytosis”;

· Line 31 “Peripheral blood mononuclear cells (PBMCs) were isolated by centrifuging with Ficoll reagent. After, PBMCs were plated to allow monocytes adherence to culture plate and non-adherent cells were removed by washing”
· Line 134-135 “Monitor parasite growth daily and, at the stationary phase, centrifuge the Leishmania culture at 100xg for 10 min at 4º C to remove dead parasites (precipitated at the bottom of the tube). Transfer the supernatant to a new tube and centrifuge at 1800xg for 10 min at 4ºC to recover viable parasites”

2. Please, indicate the density of Ficoll-Histopaque used in this protocol.

R. Ficoll-Histopaque density was mentioned at line 83 (1.077 g/ml - Sigma).

3. In place of the word "break" used several times by the authors throughout the manuscript, I imagine they mean "brake. Please change the word accordingly.

R. We apologize for this oversight and have changed the word throughout the text.

4. Indicate where the PBMC layer is supposed to be observed after the centrifugation of the gradient.

R. We have included a detailed description of the PBMC layer at lines 92 -94, as follows: ”Remove the plasma above the PBMC ring with a pipette (the buffy coat layer is located between plasma and ficoll layers, bellow that, there are red blood cells/granulocytes pellet)”.

5. It is desirable to specify the DAPI used in this protocol

R. DAPI ProLong Gold antifade (Thermo Fisher Scientific) was mentioned in line 205.

6. Please, check whether the cytokine measurements were actually performed just 4 hours after infection?

R. Yes, the assays to quantify cytokine production were conducted after 4 hours of parasite infection. This has already been reported by our group (6,7).

7. Figure 1B: it is not clear how the cell viability analysis was carried out.

R. We appreciate the observation. We included the procedure on lines 131 – 135 and 235 -240, as follows: “To analyze cell viability, another culture was done in parallel with the same donors in a 96-well plate (2x105 per well). After differentiation in macrophages (seven days), 20 μL of the AlamarBlue (ThermoFisher) reagent was added and after 7 hours of incubation, plate was read on a spectrophotometer at a wavelength of 570 nm and 600 nm” and “After 7 days of differentiation, macrophages were incubated with the Alamarblue reagent for 24 hours until reading. This method allows to quantify the capacity to reduce resazurin to resorufin, differentiating viable from dead cells. The "ctrl" group refers to macrophages after 7 days of culture with supplemented medium and the "dead" group, to macrophages submitted to osmotic lysis during its differentiation, as a control of the technique”.
We also have included the reference for each group in the figure legend. “Ctrl = macrophages in culture with supplemented medium; Dead = macrophages subjected to osmotic lysis”.

Reviewer #2

Minor Concerns

1. Line 115: "3. Remove the supernatants with a pipette and add..." After adhesion for 30 min of monocytes, authors recommend to remove the supernatants and add medium. At this moment, all non-adherent cells are removed without washings with warm medium?

R. We appreciate the observation. This step includes washing the cells with saline at room temperature to remove non-adherent cells in the supernatant. We have included this point in the methodology, as follows: “Remove the supernatants and wash once with 0.9% saline at room temperature to remove non-adherent cells. After washing, remove the saline and add 250 μL of supplemented RPMI medium room temperature (10% fetal bovine serum (FBS), 2 mM L-glutamine, 100 U/mL penicillin, 100 g/mL streptomycin and 50 ng/mL M-CSF) to each well” on the lines 123 – 127.

2. Line 121 - end of the differentiation of the macrophages: According to the protocol plating 2 millions of PBMC it will be achieved 2 x 10(5) macrophages. Thus, it seems that it is not necessary to detach the cells, count and replated again, because macrophages were derived on coverslips. Are the authors confident that in each well there is the same amount of macrophages to have homogenous results (especially for measurements of inflammatory mediators in supernatants)?

R. The reviewer is right, but it is important to mention that these values are based on the average of cell count. Considering that the human blood is composed of 10% monocytes, on average, our protocol is based on this efficiency, which we have previously standardized. However, there is the possibility to detach and count the cells. We do not recommend this step due to the stress the cells are submitted, which can alter their phenotype and response. Moreover, the efficacy of these methods to detach and count the cells are controversial and can result in a significant cell loss. We detail the plating performance in the methodology section on lines 113 - 115.

3. Line 127: 100mg/mL streptomycin - change to 100 ug/mL

R. It was altered.

4. Line 140: "8. Remove the supernatant from each well." I think it is good to complete this phrase with ... containing the differentiated macrophages. Then the read is back to the macrophages.

R. The sentence now reads: “Remove the supernatant from each well containing the differentiated macrophages.”.

5. Line 146: "11. Remove the supernatant to measure inflammatory mediators.." Without washings to remove excess or non-internalized parasites after 4h of incubation?

R. We appreciate the observation. In fact, we centrifuge to remove non-internalized parasites. We detail this in the methodology on lines 169-172. The sentence now reads: “Centrifuge the collected supernatant 1800xg for 10 min at room temperature. Transfer the supernatant to a new tube. This procedure is performed to remove non-internalized parasites. Supernatants can be frozen and kept at -80oC”.

6. Line 155: "1. Add 300 μL of methanol..." Please, complete the phrase with: after removing all the supernatant.

R. We completed the sentence as suggested.

7. Line 167: (Parasite viability) - Why this time of 4 h for viability of the parasites and no other time points?

R. The differentiation of human macrophages is a cell culture with a relatively long time (7 days), our protocol was thought of as the quickest way to evaluate L.b infection. The macrophage is an innate cell that responds quickly to stimuli, we evaluated shorter times, such as 30 minutes and 3 hours, 4 hours proved to be the best time to evaluate the immune defense mechanisms. Besides, a short infection time, such as 4 hours, allows this protocol to be used for testing drugs by incubating after this period.

8. Figure 1 - The cell viability after 7 days of differentiation presented in Fig.1B, the method was not described or cited, please include it.

R. We apologize for this oversight. The procedure was included on lines 131-135, as following: “To analyze cell viability, another culture was done in parallel with the same donors in a 96-well plate (2x105 per well). After differentiation in macrophages (seven days), 20 μL of the AlamarBlue (ThermoFisher) reagent was added and after 7 hours of incubation, plate was read on a spectrophotometer at a wavelength of 570 nm and 600 nm.”

9. Figure 3. Caption: To refer the time of incubation.

R. We have included 4 hours to indicate the time of incubation.

10. Lines 303-307 - Discussion - Could you conclude if this macrophage is M1 according your results? As other studies show that M-CSF and GM-CSF can lead to different profiles of macrophages, as M1 and M2.

R. Indeed, the combination of growth factors, such as M-CSF and GM-CSF with other mediators, has been used for macrophage polarization. Several studies have shown that macrophages cultured with M-CSF develop a M2 profile, while GM-CSF treatment, a M1 profile (3). However, macrophages cultured with M-CSF can polarize to the M1 profile after stimulation (4). Based on our results, we cannot determine macrophage profile before the infection, but it probably trend toward a M2 profile. On the other hand, after 4 hours of infection, these macrophages produce high levels of pro-inflammatory cytokines and ROS, which characterizes a classic macrophage profile. These points were added to the discussion section lines 332-338.

11. References: there are several names of microorganisms not italicized.

R. These references were updated.
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