Dear Dr. Steindel,
Thank you for the review of our manuscript “Isolation and 3D Collagen Sandwich Culture of Primary Mouse Hepatocytes to Study The Role of Cytoskeleton In Bile Canalicular Formation In Vitro” (JoVE60507) and for granting us a two-week resubmission period. 
We are submitting a new version of the manuscript, which has been revised according to the editorial and reviewers’ suggestions. Overall, we found the comments very helpful and constructive. We believe that alterations of the text will significantly raise the impact of our protocol.
A detailed description of all changes made and our responses to the reviewers’ comments point-by-point are listed below, and all changes are indicated (in red) throughout the manuscript. Further, the manuscript have been proofread by native speaker and major changes were made in the text. We acknowledge the reviewers’ contributions in helping to improve our work and we hope the manuscript is now suitable for publication in Journal of Visualized Experiments.

Yours sincerely,
Martin Gregor

Editorial comments:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
Following the editorial recommendation, the text of the manuscript was proofread by native speaker and major changes are indicated (in red) throughout the manuscript.
2. Please ensure that the manuscript is formatted according to JoVE guidelines–letter (8.5” x 11”) page size, 1-inch margins, 12 pt Calibri font throughout, all text aligned to the left margin, single spacing within paragraphs, and spaces between all paragraphs and protocol steps/substeps.
Following the editorial recommendation, the text of the manuscript was formatted.
3. Please include email addresses for all authors in the manuscript.
Following the editorial recommendation, E-mail addresses of all authors were included.
4. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please limit the use of commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials and Reagents.
Following the editorial recommendation, all trademark symbols were removed.


5. Keywords: 1. Please provide at least 6 key words or phrases.
Following the editorial recommendation, we included the sixth key word (“hepatocellular damage”).
6. Summary: 1. Please include a separate Summary section (before the abstract) that clearly describes the protocol and its applications in complete sentences between 10¬ and 50 words, e.g., “Here, we present a protocol to  …
Following the editorial recommendation, we included short Summary (50 words, lines 22-25).
7. Protocol: 1. For each protocol step, 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. If revisions cause a step to have more than 2-3 actions and 4 sentences per step, please split into separate steps or substeps .
Following the editorial recommendation, the whole protocol was thoroughly revised. Corresponding changes are indicated by tracking mode throughout the manuscript.
8. Specific Protocol steps: 1. The ‘REAGANTS’ and ‘EQUIPMENT’ are unnecessary (and not generally in line with JoVE format), provided everything is listed in the Table of Materials.
Following the editorial recommendation, the ‘REAGENTS’ and ‘EQUIPMENT’ sections were removed from the text. Items listed originally in REAGENTS’ and ‘EQUIPMENT’ sections are provided in the Table 1.
9. Specific Protocol steps: 2. 2.1.1: Litmus paper seems to be too imprecise to validate a pH of 7.3-7.4 .
We agree with editors that Litmus paper is imprecise to validate a pH of 7.3-7.4. The corresponding sentence was changed as follows: “Always check pH of neutralized Collagen with litmus paper (pH should be ~ 7.5).”
10. Figures and Tables: 1. Please remove ‘FIGURE 2’ etc. from the Figures themselves.
Following the editorial recommendation, the Figure numbers were removed from Figures.
	11. Figures and Tables: 2. Figure 5: Please use ‘L’ instead of ‘l’.
Following the editorial recommendation, the ‘L’ instead of ‘l’ was used in Figure 5.
12. Figures and Tables: 3. Please remove the embedded table(s) from the manuscript. All tables should be uploaded separately to your Editorial Manager account in the form of an .xls or .xlsx file. Each table must be accompanied by a title and a description after the Representative Results of the manuscript text.
Following the editorial recommendation, the embedded tables were eliminated from the manuscript and are provided as a separate .xls files. Title and a description for each table is provided after the Representative Results of the manuscript text.
13. References:1. Please do not abbreviate journal titles.
Following the editorial recommendation, the full journal titles are provided.

14. Table of Materials: 1. Please ensure the Table of Materials has information on all materials and equipment used, especially those mentioned in the Protocol.
Following the editorial recommendation, we thoroughly revised Table of Materials for materials and equipment mentioned in the Protocol.
15. Table of Materials: 2. Please remove trademark (™) and registered (®) symbols from the Table of Material.
Following the editorial recommendation, trademark and registered symbols were removed.

Reviewer #1:
1. Hepatocytes forming "functional" canalicular network should be tested (e.g. transcellular transport of fluorescein diacetate).
We agree with the reviewer that functionality of formed canaliculi can and shold be tested for physiologically relevant experiments. However, our aim was to provide protocol for “Isolation and 3D Collagen Sandwich Culture of Primary Mouse Hepatocytes to Study The Role of Cytoskeleton In Bile Canalicular Formation In Vitro”. For this purpose is sufficient to observe formation of relevant cytoskeletal structures and of canalicular network. Further, we were unable to perform functional assays within the period provided by editor (14 days). To avoid possible misunderstanding, we removed the word “functional” from Representative Results sections (lines 272-273) and the sentence was changed as follows: “Within 3-6 days, clusters of 5-10 cells were usually seen, with fully polarized hepatocytes forming functional well-defined canalicular network (Figure 3).”.
2. The morphological changes in the formation of the canaliculi as an indicator of polarization must be quantified more precisely (e.g. canaliculi lengths and/or total area canaliculi/cells per frame).
We agree with the reviewer that other morphological parameters then canalicular width can be retrieved from our 3D cultures. We based our analysis on our previously published analyses (Jirouskova et al., 2018, J. Hepatol), which steered interest of JoVE Editors. However, if the reviewer or the editor considers it beneficial, we are prepared to expand our current data set.
3. Specify the source, concentration and treatment conditions for ethanol, okadaic acid and blebblistatin. Cite the references for the antibodies/dyes used for cell staining.
Following the reviever’s recommendation, the source, concentration and treatment conditions for ethanol, okadaic acid and blebblistatin as well as references for the antibodies/dyes were included.
4. - Lines 98-100; Percoll, Albumin and ProLong Gold are not enzimes
Following the editorial recommendation, the relevant part of the text was eliminated and relevan Table was restructured.
5. - Line 174 or 242; Specify the source and reference # of the 35 mm cell culture dishes or glass coverslips used for the immunolabeling/imaging
Following the reviewer’s recommendation, the source and reference # of the 35 mm cell culture dishes or glass coverslips used for the immunolabeling/imaging are provided in Table 1.
6. - Line 177; dH₂O should be 388.5 µl. To clarify the calculation, the concentration of the collagen in the stock solution must be specified .
Following the reviewer’s recommendation, the whole sentence was altered as follows: “To prepare 1 mL of neutralized collagen (1.5 mg/mL) add 100 μL 10× DMEM, 11.5 μL of 1M NaOH and 488.5 μL of dH2O into 500 μL of collagen (stock concetration 3 mg/mL).”.
7. - Line 259; Making holes into the top layer of collagen sandwich could disrupt the morphology of cells locally. Alternatively, a brief treatment with collagenase type I could be done before fixation.
We agree with reviewer that making holes into the top layer of collagen sandwich could disrupt the morphology of cells locally. Therefore the whole sentence was rephrased as follows: “Gently disturb the top layer of collagen using a 10 μL loading tip connected to a vacuum aspiration pump to ensure better antibody penetration.”. We are aware of collagenase alternative, nonetheless it generated frequently aberrant cytoskeletal structures when optimizing or protocol. The mechanical approach worked well in our hands and therefore we feel safe to keep it in the protocol.

Reviewer #2:
1. I would be happy to see the electron microscopy of the bile canaliculus. This step may add important aspects in the acceptance of the protocol by scientists.
We agree with reviewer that the electron microscopy of the bile canaliculi would be interesting for wider scientific community. However, SEM approach is so time consuming technique that providing SEM micrographs would disallow to meet revision period (14 days) granted by Editor. Also, we feel that ultrastructural analysis goes beyond the scope of our present protocol.
2. Some typos and grammar style should be rectified.
Following the reviewer’s and editorial recommendation, the text of the manuscript was proofread by native speaker and major changes are indicated (in red) throughout the manuscript.

Reviewer #3:
1. - Preparation of the Collagen Sandwich, Line 173: You wrote you use 100 µl of neutralized collagen per 3 cm dish. A 3 cm dish is app. an area of 7.9 cm^2. That´s 14.1 µl collagen per cm^2 which is in my experience very less collagen for a proper 3D sandwich culture. We use in our lab app. 46 µl collagen per cm^2. Please check the numbers and confirm that 14.1 µl per cm^2 are sufficient to cover the whole plate with a proper gel amount .
We agree with reviewer that usage of 100 µl of neutralized collagen per 3 cm dish appears as to be insufficient. In fact, we spent significant portion of time to optimize this particular step and it in its current form it works well for both highly trained technicians and untrained students. Therefore we feel safe to keep the protocol as it is.
2. - The manuscript needs linguistic revision. For example…
Following the reviewer’s and editorial recommendation, the text of the manuscript was proofread by native speaker and major changes are indicated (in red) throughout the manuscript.
3. - Line 115: Please add the protein concentration of the Rat Tail Collagen I
Following the reviewer’s recommendation, the protein concentration of the Rat Tail Collagen I was included.
4. - Please add a sentence how you dilute your Rat Tail Collagen I to the final concentration of 1.5 mg/mL.
Following the reviewer’s recommendation, the corresponding part of the text was revised as follows: “To prepare 1 mL of neutralized collagen (1.5 mg/mL) add 100 μL 10× DMEM, 11.5 μL of 1M NaOH and 488.5 μL of dH2O into 500 μL of collagen (stock concetration 3 mg/mL).”.
5. - Line 143: Please add a space between numbers and their units. Better use a "x" than a dot to display the number of bound water molecules: e.g. MgSO4 x 7 H2O
Following the editorial recommendation, the corresponding part of the text was moved to Tables, where it was changed according to reviewer’s recommendation.
6. - Line 185: Please add BW (body weight)
Following the reviewer’s recommendation, BW (body weight) was added.
[bookmark: _GoBack]	7. - Line 271: incomprehensible sentence, Please reconsider
Following the reviewer’s and editorial recommendation, the text of the manuscript was proofread by native speaker.
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