Response to the comments of Reviewer #1
(Manuscript Number: JoVE63227)
We thank Reviewer #1 for kind review and constructive suggestions. The following are our point-by-point responses to the comments. Changes in the text of the manuscript are highlighted in red font.
[bookmark: _Hlk83214646]
1) P10. Line 275: Are red and green fluorescence signals sequentially or simultaneously acquired during fluorescent microscopy? Since the exposure time is 500 ms, sequential image acquisition of different channels will likely result in temporally mismatched images of the LifeAct and actin-Halo signals. Please clarify this point, and if the images of different colors are indeed sequentially acquired, the authors should discuss and offer solutions for this potential problem.
Response 1: In this protocol, Lifeact and HaloTag-actin signals are sequentially acquired during live imaging. Because actin retrograde flow is slow (4.5 ± 0.1 m/min) (Baba et al., eLife, 7:e34593, 2018), sequential image acquisition of different fluorescent channels (~ 1 sec interval) does not significantly affect analyses of F-actin retrograde flow and actin polymerization. This explanation has been included in the revised version of the manuscript (lines 697-700). 
2) P12. Line 445-449: How to correct for the changes in x-y position due to thermal change before and after removal of the neuron using SDS? This is not trivial, and the results of correction have a considerable impact on the estimation of traction force between the growth cone and the substrate. Compared to the procedure for imaging retrograde actin flow, the description and illustration for quantifying traction force are less comprehensive. The authors should consider substantiating this part by offering more details in (1) the quantitative analysis procedure and (2) Figures 6 and 7.
Response 2: We thank the reviewer for this helpful comment. We have described the procedures for correcting x–y position (lines 456-486) and have further provided a new Figure (Figure 7) for explaining the procedures.
[bookmark: _Hlk83749723][bookmark: _Hlk83749967]3) In Fig. 2, the LifeAct signals look rather diffuse. Is this because of the image being an epifluorescent photomicrograph with light coming from both in-focus and out-of-focus planes, or a result of overexpression of LifeAct?
Response 3: The purpose of the Lifact imaging is to determine the distal end of F-actins in growth cones, which is essential for quantifying the F-actin polymerization rate (Figure 3E and F). As the distal tip of growth cone is thin compared to the proximal growth cone, the Lifeact signals at the distal tips are weak and faint (Figure 2B). To analyze precisely weak Lifeact signals at the growth cone tips, we enhance it (Figure 3B). Although the signals in the proximal part become saturated, this will not disturb the determination of the distal end of F-actins (Figure 3E, yellow line). We explained this in the revised version (lines 277-282).


Response to the comments of Reviewer #2
(Manuscript Number: JoVE63227)
We thank Reviewer #2 for a detailed review with suggestion to improve our paper. The following are our point-by-point responses to the comments. Changes in the text of the manuscript are highlighted in red font.

1) It is an easy to read manuscript, nevertheless, it needs to be checked and improved for grammar and spelling.
Response 1: We thank the reviewer for this suggestion. The grammar and spelling have been checked and improved in the revised manuscript.

2) The authors should discuss the limitations of Lifeact as a tool to visualize actin in the light of recent publications (Kumari et al., 2020; Belyy et al., 2020; Flores et al., 2019).
Response 2: Thank you to the reviewer for this helpful comment. The limitations of Lifeact are discussed in the revised version of the paper (lines 700-702)

3) The authors should also cite Clare Waterman's original paper on fluorescent speckle microscopy.
Response 3: Dr. Clare Waterman's paper on fluorescent speckle microscopy (Waterman et al., Curr Biol, 8:1227-1230, 1998) has been cited in the revised version (lines 67, 91, 94, and 695)

4) Line 445-449: Since proper xyz correction is crucial to get accurate and reproducible data, the authors should elaborate on the exact method of correction.
Response 4: According to the suggestion, we have described the procedures for correcting xyz position (lines 450-451 and 456-486) and have further provided a new Figure (Figure 7) for explaining the procedures.

5) The authors should include raw training datasets as supplementary material for novice users.
Response 5: In response to this suggestion, we have provided raw training datasets to help scientists practice and learn the methodologies for quantifying F-actin flow velocity, polymerization rate (Supplemental file 3) and traction force (Supplemental file 6).  

6) The authors should discuss the advantages/limitations of the presented traction force microscopy method as compared to other similar assays.
Response 6: In the revised manuscript, we described the advantage and limitation of the presented traction force microscopy method in comparison with other methods (lines 706-714).  

7) Line 102: The authors should state which solutions should be freshly prepared and how long can they be stored.
Response 7: All solutions and culture media used in this study can be stored for relatively long term. We have described the storage terms of solutions and culture media in the revised version (Supplementary File 1).

8) Line 179-180: I assume that CO2 is not necessary for the preparation of laminin-coated substrates. Also, this should be called PDL/Laminin-coated surface because both PDL and Laminin seem to be required for proper cell differentiation.
Response 8: We agree with the reviewer. We have deleted ‘5% CO2’ in the revised version (lines 119, 126, and 131). In addition, “Laminin-coated” has been changed to “PDL/laminin-coated” (lines 117, 133, 209, and 402).

9) Line 185-186: Is it for long-time storage or just prior to culture preparation?
Response 9: PDL/laminin-coated dishes can be stored for 2-3 days in 37°C prior to culture preparation. This explanation has been included in the revised version of the manuscript (line 133).

10) Line 195: What is the volume of digestion solution per hippocampi?
Response 10: Hippocampi were incubated in 5 mL of digestion solution. This information has been added to the revised manuscript (line 149).

11) Line 223 and 245: Is it recommended to add trypan blue to count the living cells?
Response 11: Yes, we usually use trypan blue for counting the number of the living cells. This is described in the revised manuscript (lines 179-180 and 206-207). 

12) Line 224: How much is "the appropriate amount of DNA" here?
Response 12: In our experiments, we usually use 1 g of pFN21A-HaloTag-actin and 3 g of pmNeonGreen-N1-Lifeact per 1 ×106 cells. We have explained this in the revised version (lines 184-185).

13) Line 256: TMR should be defined as tetramethyl-rhodamine.
Response 13: We have described ‘tetramethyl-rhodamine’ in the revised version (line 220).

[bookmark: _GoBack]14) Line 361: I guess this solution should be pipetted onto the APTMS-treated surface.
Response 14: Yes. 0.5% glutaraldehyde solution is pipetted onto a 3-aminopropyltrimethyoxysilane (APTMS)-treated glass-bottom dish. To prevent confusion, we have revised this description in the revised version (line 346-347) and in Figure 4. 

15) Lines 107-176: Recipes of all buffers and solutions should contain the final concentration of each component.
Response 14: We thank the reviewer for this suggestion. We have described the final concentrations of solutions and culture media, and provide this as Supplementary file 1.
