Dear Dr. Vidhya Iyer,

Hereby we resubmit the revised version of our manuscript “Macrophage differentiation and polarization into an M2-like phenotype using a human monocyte-like THP-1 leukemia cell line”. We considered the comments with care and all editorial and peer review comments have been addressed. Please find the comments and respective answers below.

Thank you for considering our manuscript for publication in JOVE.


Yours sincerely,

Katharina Scheurlen (on behalf of all co-authors)





Editorial comments:

1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. Please define all abbreviations at first use.

This has been done, treating the abstract and the article separately.

2. JoVE cannot publish manuscripts containing commercial language. 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., American Type Culture Collection (ATCC TIB202); BD Pharmingen, San Diego, USA; BD FACSCalibur; CellQuest software; accutase;

All commercial language has been removed. Companies and their headquarters are now listed in the Table of Materials.

3. The Protocol should contain only action items that direct the reader to do something. Please move the discussion about the protocol to the Discussion (e.g., the note from lines 127-133). Some material in other notes could actually be included in the protocol in the imperative tense (e.g., Prepare a stock solution of PMA …)

The discussion has been moved and notes have been included in the protocol where appropriate.

4. Please ensure that all text in the protocol section is written in the imperative tense as if telling someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.). The actions should be described in the imperative tense in complete sentences wherever possible. Avoid usage of phrases such as “could be,” “should be,” and “would be” throughout the Protocol. Any text that cannot be written in the imperative tense may be added as a “Note.” However, notes should be concise and used sparingly. Please include all safety procedures and use of hoods, etc.

The whole protocol is written in the imperative tense now. Notes are used sparingly.

5. Please note that your protocol will be used to generate the script for the video and must contain everything that you would like shown in the video. 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. There should be enough detail in each step to supplement the actions seen in the video so that viewers can easily replicate the protocol.

More details have been added to the steps and the former “Notes” sections are included in the protocol now, describing steps in the imperative tense.

6. Please highlight up to 3 pages of the Protocol (including headings and spacing) that identifies the essential steps of the protocol for the video, i.e., the steps that should be visualized to tell the most cohesive story of the Protocol. This will ensure that filming will be completed in one day. Remember that non-highlighted Protocol steps will remain in the manuscript, and therefore will still be available to the reader.

The important steps that should be included in the video are now highlighted.

7. Please add some brief description to Figure 2’s legend.

The description has been added.

8. Please remove TM symbols from the text, e.g., Figure 4’s legend.

All symbols have been removed. Product names that include a company branding have been changed.

9. Please ensure that the references appear as the following: [Lastname, F.I., LastName, F.I., LastName, F.I. Article Title. Source (ITALICS). Volume (BOLD) (Issue), FirstPage–LastPage (YEAR).] For 6 and more than 6 authors, list only the first author then et al. Please include volume and issue numbers for all references, and do not abbreviate the journal names.

The reference format has been adjusted.




Reviewer’s comments

Reviewer #1

Major Concerns:
My main concern is that as the author said in the discussion section, the THP1 cells may not fully represent the induction process of mononuclear macrophages derived from the original body.

Thank you for pointing this out - this is a general limitation of the THP-1 cell line model that is often discussed. The discussion section was changed to further explain the THP-1 cell line as a legitimate model for primary monocytes. 

The following text has been added on p.7, line 294:
“Cell culture studies using primary macrophages, however, can show variable cellular responses and mechanisms can be masked due to cell heterogeneity 26. The THP-1 cell line is an established model system for primary human monocytes 9. Due to the homogenous THP-1 cell population in a controlled culture setting, cellular responses are potentially more precisely reproducible. Furthermore, certain techniques optimize THP-1 cells as a model to resemble primary monocytes.”

Minor Concerns:
None mentioned.

-


Reviewer #2:

Major Concerns:
Other M2 markers could have been examined, for example, an IRF4, as well as cell surface markers.

The characterization of macrophages is important to define the cells that are used for experiments at baseline and to create interstudy reproducibility. The representative results that are demonstrated as part of this paper are only part of cell characterization. Further results are described now in the following section (detailed results to be published, manuscript currently under preparation for submission). 

The following text has been added on p. 5, Line 215:
“Further characterization of the M2-like macrophages created by this protocol was performed using quantitative real-time PCR (qRT-PCR). M2-like macrophages showed an upregulation of IL-6 and C-X-C Motif Chemokine Ligand 10 (CXCL10) compared to THP-1 monocyte-like cells, as well as an upregulation of the anti-inflammatory markers CD206, Interleukin 10 (IL-10) and C-C Motif Chemokine Ligand 18 (CCL18) (data not shown).”

Minor Concerns:
It might take too long time to rest at M0 stage. The reviewer thought that 48 - 72 hours could be enough for it.

This is an important aspect, since many different time periods of cell rest are reported. The length of cell rest after PMA treatment has a beneficial impact on inflammatory cytokine expression and subsequent macrophage polarization. In addition, a resting period of five days ensures that THP-1 macrophages develop similar characteristics to differentiated monocyte-derived cells concerning cell morphology and surface adherence. 

The following text has been inserted on p. 2, Line 77:
“This altered cytokine expression profile as a response to PMA can affect and prevent subsequent macrophage polarization 20. Adequate resting periods, as reported before after PMA treatment, allow these inflammatory responses to decrease and facilitates cell polarization into a distinct M2-like phenotype 21.”

and on p. 7, Line: 298:
“An important step is the resting period of five days after PMA treatment, which increases cytoplasmatic volume and cell surface adherence similar to that of differentiated monocyte-derived cells 21.”
