Dear Review Editor,

Thank you for giving us the opportunity to improve and revised our manuscript titled JoVE60281 Time-Lapse 2D Imaging of Phagocytic Activity in M1 Macrophages-4T1 Mouse Mammary Carcinomas Cells in Co-cultures” to Journal of Visualized Experiments, JoVE. We have been able to incorporate changes to reflect most of the suggestions provided. We have highlighted the changes within the manuscript, and we hope that this comply with the referee’s remarks. We will respond to the comments point counter point.
Here is a point-by-point response to the comments and concerns.

Comments from Journal Editor

The authors have made changes and improve the homogeneity between the manuscript and video by addressing the comments marked in the attached manuscript. 

Editorial and production comments:

· Comment 1: Unclear sentence, please rephrase. Line 34-35 Macrophages phagocytic activity against cancer cells is by engulfing the mouse mammary carcinoma cells, 4T1 was imaged in this study.
Response: Line 34-35 Macrophages phagocytic activity against cancer cells, specifically 4T1 mouse mammary carcinoma cells was imaged in this study.

· Comment 2: Line 123 “1.2. Dilute the thawed cells in a 10 mL of media in a 15 mL conical tube and centrifuge the cells at 600 x g for 5 min to obtain cell pellet.”
Please provide media composition. Do you mean DMEM medium supplemented with 10% (v/v) total calf serum (FBS), 200 U/mL penicillin/streptomycin and 2 mM L-glutamine?
  Response: We added Line 126-124 “Note: Complete DMEM media supplemented with 10% (v/v) fetal bovine serum (FBS), 200 U/mL penicillin/streptomycin and 2 mM L-glutamine is used throughout the protocol.” 

· Comment 3: Line 126-127 “1.3. Carefully aspirate the media, resuspend the cells in 8 mL of complete media and transfer the cells and media into 25 cm2 tissue culture flask.”
Do you mean DMEM medium supplemented with 10% (v/v) total calf serum (FBS), 200 U/mL penicillin/streptomycin and 2 mM L-glutamine? Please unify the terms used throughout the protocol.
Response: Throughout the protocol, we have corrected and unify the terms used for DMEM as a complete DMEM medium.

· Comment 4: Line 127-129 “Culture both 4T1 and RAW 264.7 cells in complete DMEM medium supplemented with 10% (v/v) total calf serum (FBS), 200 U/mL penicillin/streptomycin and 2 mM L-glutamine at 37 °C with 5% CO2.” 
Is this correct? Please check. FBS = fetal bovine serum
Response: We have also corrected the terms into fetal bovine serum (FBS) refer to Line 126, 131, 160, 171, 187, 196, 301. 

· Comment 5: Line 131-132 “NOTE: Resuspend the cell pellets gently and add thawed cells to the medium in culture flask drop by drop to avoid killing the cells.”
Should this be moved up to step 1.2? Step 1.3 does not use thawed cells.
Response: Line 126-127 “Note: Resuspend the cell pellets gently and add the cells suspension into the culture flask drop by drop to avoid killing the cells.”

· Comment 6: Line 134-135 “1.4. After 1 week of culturing under adherent conditions, monitor the flask daily and supplement it with 8 mL of complete DMEM media as needed.”
What do you mean by “adherent conditions”?
Response: Line 137-138 “1.4. After 1 week of culturing to allow cells adherence, monitor the flask daily and supplement it with 8 mL of complete DMEM media as needed.”
· Comment 7: Line 142-144 “NOTE: Before seeding RAW 264.7, make sure no cell differentiation has occurred (dendrite-like phenotype and/or increased body size). In case such cell morphology symptoms are visible, disregard the maintaining flask and thaw a new cell line from the earlier passage vial.”
Response: Line 145-147 “NOTE: Before seeding RAW 264.7, make sure no cell differentiation has occurred (dendrite-like phenotype and/or increased body size). In case such cell morphology symptoms are visible, discard the maintaining flask and thaw a new cell line from the earlier passage vial.”

· Comment 8: Line 156-157 “2.5. Prepare M1 polarization media by adding 100 ng/mL LPS and 20 ng/mL IFN-gamma into complete DMEM medium supplemented with 10% (v/v) total calf serum (FBS)”
Is this correct? Please check. FBS = fetal bovine serum
Response: We have also corrected the terms into fetal bovine serum (FBS) refer to Line 126, 131, 160, 171, 187, 196, 301. 

· Comment 9: Line 162-164 “2.7. Add 2 mL of M1 polarization media into one of the imaging dishes and allow the RAW 264.7 cells to induce into M1 macrophage phenotype and incubate overnight at 37 °C with 5% CO2.”
What shown in the video (3:30) is different: 2-3 hours? Please revise to be consistent.
Response: Line 166-168 “2.7. Add 2 mL of M1 polarization media into one of the imaging dishes and allow the RAW 264.7 cells to induce into M1 macrophage phenotype and incubate 2-3 h at 37 °C with 5% CO2.”

· Comment 10: Line 189-190 “2.15. Incubate with 2 mL of anti-iNOS antibody conjugated-FITC in PBS and 1% fetal bovine serum, overnight at 4 °C.”
Response: We have also corrected the terms into fetal bovine serum (FBS) refer to Line 126, 131, 160, 171, 187, 196, 301. 

· Comment 11: Line 196 “2.16. Wash cells using 1 mL of PBS, at least 3x.”
This is different from video (4:21). Is the supernatant removed before washing?
Response: Line 202 “2.16. Remove supernatant and wash the cells monolayer, using 1 mL PBS at least 3x.”

· Comment 12: Line 231-233 “3.4. Count cells by using hemocytometer and seed 1 x 105 4T1 cells in 2 mL of supplemented DMEM in each of two 35 mm glass-bottom imaging dishes with TC treated. Incubate the cells overnight at 37 °C with 5% CO2”
Unclear. Please spell out TC. Do you mean the imaging dishes are treated with TC?
Response: We have corrected the terms to tissue-culture treated, refer to Line 130, 239.

· Comment 13: Line 279-280 “5.4. Before co-culturing, discard the culture supernatant from the 4T1 cells seeded a day before and carefully wash the monolayers in the dish 2x, each time at least 1 mL of PBS.”
Response: Line 287-289 5.4. Before co-culturing, discard the culture supernatant from the 4T1 cells seeded a day before (in step 4.5.) and carefully wash the monolayers in the dish 2x, each time at least 1 mL of PBS.

· Comment 14: Line 295-296 “6.2. Discard the culture supernatant from the macrophages incubated before and carefully wash the monolayers in the dish 2x, each time at least 1 mL of PBS.”
[bookmark: _GoBack]Response: Line 304-305 6.2. Discard the culture supernatant from the macrophages incubated before (in Step 5.5) and carefully wash the monolayers in the dish 2x, each time at least 1 mL of PBS.

· Comment 15: Line 298-299 “6.3. Add 2 mL of M1 polarization media into the imaging dish and allow the RAW 264.7 cells to induce into M1 macrophage phenotype by incubate at 37 °C with 5% CO2.”
When is this done? After step 5.5?
Response: Line 304-306 “6.2. Discard the culture supernatant from the macrophages incubated before (in Step 5.5) and carefully wash the monolayers in the dish 2x, each time at least 1 mL of PBS.” And Line 307-308 “6.3. Then, add 2 mL of M1 polarization media into the imaging dish and allow the RAW 264.7 cells to induce into M1 macrophage phenotype by incubate at 37 °C with 5% CO2.”

· Comment 16: Line 317-318 “7.3 Position the seeded co-culture cells in a 35 mm glass-bottom imaging dish in the center of the stage and gently screw on the top chamber.”]
Please also include the details mentioned in 7:30 – 8:17 of the video. 
Response: We added Line 316-320 “NOTE: There are many factors need to be considered while performing live-cell imaging to obtain a producible video. It requires optimization of image exposure, time-measurement and also automatic focus correction. In case the video is over-exposed, incorrect time-interval, and also out of focus will cause the video to be unusable. Repetition of experiment need to be done if one of the factors being neglected.”
Line 333-335 “7.3. Position the seeded co-culture cells in a 35 mm glass-bottom imaging dish in the center of the stage and gently screw on the top chamber. Use the joystick to motorize the stage by selecting different position to be captured.”

· Comment 17: Line 374-376 “The results (Figure 1) show that the concentration of 100 ng/mL lipopolysaccharides (LPS) and 20 ng/mL interferon-gamma (IFN- γ) polarize RAW 264.7 macrophages into M1 state.”
Please number the figures in order of their appearance.
Response: We modified and mentioned Figure 1 at Line 220 “2.20. Capture phase contrast, FITC and DAPI images (Figure 1).”

· Comment 18: Scale bar. I do not see a scale bar in any of the movies. Please include a scale bar in each movie. 
Response: We have added the scale bar into each movie and corrected the scale bar from the previous manuscript. 

· Comment 19: Line 448-457 “Figure 2. Setting up fluorescence and DIC image acquisition in imaging software acquisition dialog control. 
[Insert Figure 3 here]
Figure 3. Setting up multipoint image acquisition in imaging software acquisition dialog control.
[Insert Figure 4 here]
Figure 4. Setting up intervals and duration for time-lapse measurement image capture.
The imaging software acquisition dialog control to set-up time-lapse image capture.”
Please explain what the number (in blue squares) in the figure refer to. 
Response:
Line 464-482
Note: To set up image acquisition in the imaging software for the microscope, follow the number sequences arranged (in blue squares) in each Figure 2 – 4. 

Figure 2. Setting up fluorescence and DIC image acquisition in imaging software acquisition dialog control. [1] select on the [Lambda] tab checkbox, [2] > select on the [Optical Configuration] and select [10X DIC] and [GFP-R] for green fluorescence filter checkbox, [3] select on the [10X DIC] > [Set this channel as the focus reference]. 

Figure 3. Setting up multipoint image acquisition in imaging software acquisition dialog control. [4] Select on the [XY] tab and next [5] > select on the checkbox under [Point Name] column to set each point for the image capture.
Figure 4. Setting up intervals and duration for time-lapse measurement image capture.
The imaging software acquisition dialog control to set-up time-lapse image capture. To set up the time-lapse image acquisition, [6] check on the [Time] tab, [7] > determine the [Interval] (by sec, min, or hour(s)) and [8] determine the [Duration] (by sec, min, or hour(s)). 









