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Point-by-point response to reviewers
	

	Editorial comments
	Revisions and 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.
	The Manuscript has been proofread and abbreviations have been defined at first use. 

	2
	Please ensure that the summary is 10-50 words long.
	Summary has been checked and now no more than 50 words long. 

	3
	Please ensure that the abstract is 150-300 words long.
	Abstract has been edited and is now 290 words long. 

	4
	Please revise the following lines to avoid overlap with previously published work: 2 (TITLE), 15, 21-27, 34-36, 44-45, 70-71, 77-78, 89-90, 110-112, 354-358, 515-518, 540-542.
	All of the following lines have been revised accordingly. 

	5
	JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. 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 and Reagents.
For example: PhysioMimix™ OOC controller; CellTiter-Glo 3D Cell Viability Assay reagent etc
Obviously, as you have optimized your protocol with PhysioMimix™ components, you will need to mention them, but TRY to reduce the number of references to them so that the paper doesn’t read like an advertisement for this platform. One way would be to include just the bare minimum information (e.g., name of product) in the manuscript and come up with a generic term to refer to the product (include this in the comments column in the Table of Materials) after the first mention so that you don’t keep repeating commercial terms throughout the paper. Comparison of your equipment or software to other commercially available ones is allowed in the discussion, but without unnecessary repetition of these names and only for scientific discussion.
	Trademark symbols (™), registered symbols ® and company names before an instrument or reagent have been removed from the manuscript. All commercial products have been referenced in the Table of Materials and Reagents and the usage of CN Bio products commercial names has been reduced to minimum. 

	6
	Please revise the text, especially in the protocol, to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).
	The text has been revised and personal pronouns have been removed from the manuscript. 

	7
	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 protocol has been revised and now is written in the imperative tense. Safety procedures and use of hoods are now included in the Protocol section. 

	8
	The Protocol should contain only action items that direct the reader to do something. Please move the discussion about the protocol (e.g., lines 118-132) to the Discussion.
	The paragraph with discussion about the protocol (e.g., lines 118-132) has been moved to the Discussion section. 

	9
	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. Please ensure the inclusion of specific details (e.g., button clicks for software actions, numerical values for settings, etc) to your protocol steps. There should be enough detail in each step to supplement the actions seen in the video so that viewers can easily replicate the protocol.
	The protocol has been checked and we believe that it contains sufficient information to generate the script for the video. 

	10
	Please format the manuscript as: paragraph Indentation: 0 for both left and right and special: none, Line spacings: single. Please include a single line space between each step, substep, and note in the protocol section. Please use Calibri 12 points and one-inch margins on all the side. Please include a ONE LINE SPACE between each protocol step and then HIGHLIGHT up to 3 pages of protocol text for inclusion in the protocol section of the video.
	Document formatting has been changed accordingly following provided settings. 

	11
	Please include an Acknowledgements section, containing any acknowledgments and all funding sources for this work. If you don’t wish to acknowledge anyone, please write None in that section.
	Acknowledgments section has been amended. 

	12
	Please ensure that the references appear as the following: [Last name, F.I., Last Name, F.I., Last Name, F.I. Article Title. Source (ITALICS). Volume (BOLD) (Issue), First Page–Last Page (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. Make sure all references have page numbers or if early online publication, include Doi.
	References settings have been changed to JoVE style. 

	13
	Please include a scale bar for all images taken with a microscope to provide context to the magnification used. Define the scale in the appropriate Figure Legend.
	A scale bar has been included to the figures that contain images taken with a microscope. 

	14
	Please use SI units throughout the text and in the figures; also, use h instead of hrs, min, s, days, months etc (as needed).
	The manuscript has been checked and measuring units have been replaced by SI units. 

	15
	Please ensure the inclusion of all items (plasticware, glassware, buffers, solvents, equipment, software etc) in the Table of Materials so that it serves as a handy reference for users to get everything ready for the protocol. Please sort the Materials Table alphabetically by the name of the material before submission.
	Table of Materials has been updated to contain plasticware, glassware, buffers, solvents, equipment, software, etc. 

	
	
	

	
	Reviewer 2 comments
	Revisions and comments


	1
	Lines 120 - 121: The diagram in Figure 1 refers to the component parts a 1, 2, 3, 4 but the test as A1, A2, A3, etc. The two must match.
	The text has been changed to match the component parts in Figure 2. 

	2
	Lines 124 - 127: Please remove duplicate sentence
	Duplicate sentence has been removed. 

	3
	Need text on cell sourcing to point to table 1.
	Text on cell sourcing to point to the Table of Materials has been added.

	4
	Line 143: Cocktail 'B' and not 'A'
	Cocktail A is used to prepare Seeding Advanced DMEM medium, and Cocktail B is used to prepare Maintenance Advanced DMEM medium. 

	5
	Line 149: sentence ends with 'and'. I believe the authors mean to include hydrocortisone here. Please correct
	The sentence at Line 149 ending ‘and’ has been completed by adding ‘500 nM hydrocortisone’.

	6
	Line 154. Header should read: 3. Preparation of 500 nM hydrocortisone in Maintenance Advanced DMEM media. Otherwise it is confusing
	Header has been changed to ‘ 3.Preparation of 500 nM hydrocortisone in Maintenance Advanced DMEM Medium’.

	7
	Lines 160 - 161 need editorial clarification
	The paragraph has been revised to give more clarity on how to weigh hydrocortisone for the preparation of stock solution (20 mM). 

	8
	Lines 184. Suggest adding justification to use of desiccant material?
	Justification for using desiccant has been included to the paragraph. ‘The controller unit draws moisture from the incubator over time and is kept dry using fresh desiccant.’

	9
	Line 196: The authors initially called seeding medium as seeding Advanced DMEM medium in line 140. This terminology should continue throughout the manuscript unless the authors rewrite line 140 as: 1. Seeding Advanced DMEM medium (seeding medium; Table of Materials)
	The manuscript has been revised to provide consistency when using terms ‘Seeding Advanced DMEM medium’ and ‘Maintenance Advanced DMEM medium’. 

	10
	Line 198: 'Flow the media on up flow' - needs clarification. Do the authors mean flow initiated?
	The paragraph has been revised and is now clarified. ‘Select the Prime program on the controller screen (up flow for 3 min at 2.5 µL/sec) until the fluid comes through the filter supports. ‘Up flow’ is a setting on the controller that allows media to flow from the reservoir upwards through the scaffolds in the LC12 plate.’  

	11
	Line 198: clarification on meaning of 'up flow'. Is this a setting on the controller?
	The paragraph has been revised and is now clarified; ‘up flow’ is a setting on the controller that flows media from the reservoir side through the scaffolds and is used to prime the plates.  

	12
	Line 200: the addition of 1.1ul seems pretty insignificant volume compare to the well volume of 1.6 ml. Why is this step necessary?
	Line 200 has been amended due to confusion created by typo error, 1.1 ul has been replaced with 1.1 mL. 

	13
	Line 217: seeding media used again is confusing - see remark 9, above.
	The manuscript has been revised to provide consistency when using terms ‘Seeding Advanced DMEM medium’ and ‘Maintenance Advanced DMEM medium’.

	14
	Line 221: why ice cold media for the HKC's? Is this to prevent activation or to preserve viability?
	The manuscript has been amended and now includes justification for using ice cold media for HKCs (it is to help reduce cell clumping). 

	15
	Line 228: Do the authors thaw a new vial of HKC if viability is less than 85%, or run a ficoll protocol to enrich for viable cells.
	If cell viability falls below 85%, a new vial of HKCs will be thawed, and cell viability reassessed. The sentence has been added to the protocol. 

	16
	Lines 234 - 235: Please add cell density (i.e. 106 cells/ml) in addition to total cells per scaffold.
	Cell density has been added to lines 234-235 ‘…and cell density of 0.25 × 106 PHHs/mL, respectively 0.025 × 106 HKCs/mL.’ 

	17
	Lines 250 - 257: Why two separate steps to add hepatocytes and then HKC. Can the two cell types be pre-mixed at appropriate density and added together?
	The two seeding sub-steps can be either separated, or the two cell types can be pre-mixed at appropriate density and seeded concomitantly. The sentence has been added to the protocol. 

	18
	Line 271: use initial name for maintenance medium or follow #9 above for maintenance medium.
	The manuscript has been revised to provide consistency when using the term ‘Maintenance Advanced DMEM medium’.

	19
	Line 295: how is media collected? Is the device accessible on Day 4 to manually collect the media?
	Sentence at line 295 now starts ‘50 µL media from each well is transferred using a pipette to a 96 well…’

	20
	Line 295-297: albumin measurement collection is missing from this section
	Albumin assay is not run on Day 4; all collected media samples, including those on day 4, are assayed for albumin once the experiment is complete.  

	21
	Line 299-300. Is albumin used as a QC, if so or if not, please specify.
	Sentence ‘Albumin is not used as QC because it is a lengthy assay to run on the day and will be assayed later once the experiment is complete from the samples withdrawn on Day 4.’ has been included to Line 299. 

	22
	Lines 311-322: Days of media collection times should be mentioned. Also, a pre-dose measurement needs to be included.
	Pre-dose measurement is included, media is sampled prior to drug dosing. The paragraph has been revised to give more clarity on step 6 in the protocol. 

	23
	Line 326: clarify media samples are manually collected.
	Text has been revised and now includes ‘1. Sample media from each well manually using a pipette’. 

	24
	Line 334: define 'appropriate volume' in terms of 1 ml, 2ml, etc. The Promega Luciferin IPA kits are very expensive and knowing the total volume necessary to conduct Cyp3A4 in the wells can matter.
	The section has been revised and specifies clearly that the required volume of luminogenic substrate medium is 2 mL per well. 

	25
	Line 349: please add from light carryover as follows: …between standards and samples to avoid light carryover between the top standards luminescence…
	Line 349 has been amended accordingly. 

	26
	Line 411 of the discussion: It's an odd choice to use the cyp 3A4 assay as a live/dead toxicology endpoint instead of for it's primary use in assessing metabolic biotransformation. I recommend adding text to clarify that the primary use of Cyp 3A4 assay in the model is for PK and induction studies.
	Line 411 has been amended according to instructions and cellular endpoints refer only to ATP, whereas CYP3A4 activity is for assessing metabolic biotransformation. 

	27
	Line 441: Add media collection times to Figure 1D.
	Media collection times are now added to Figure 1D. The first paragraph in the Protocol section (Lines 118 – 1320 has been moved to the Discussion section, therefore Figure 1 becomes Figure 5 in the final manuscript version. 

	28
	. Line 448: What was GFP stain used for imaging HKC? How was it used?
	Figure legend now includes ‘ To visualise the HKCs, prior to seeding HKCs were transduced with an adenoviral vector expressing eGFP. Representative photomicrographs are shown. Note – this transduction and imaging was performed as a standalone experiment to demonstrate cell localization and not performed with the DILI protocol described (see Supplementary Material)’.  

	29
	Line 455: EC:50
	E:50 changed to EC:50. 

	30
	Line 470 - 472: What does the number 5 mean compared to 1 in the color bar? Is it 5 fold over baseline controls?
	Figure Legend has been amended accordingly and includes ‘ The values on the color bars represent fold increase over baseline controls.’

	31
	Lines 506 - 518: Discussion on lot of hepatocytes is fine, but what about the primary HKC? Most primary lots have a high level of activation upon thaw and require time to return to baseline values. Do the authors pre-select a HKC with low levels upon thaw? If so, it should be mentioned.
	Lines 506 – 518 now include the following:  HKCs also show LOT to LOT variability and high level of activation upon thaw therefore HKCs donors are pre-validated in-house prior to use in experimental cell culture (co-culture with validated PHHs) and must have low levels of post-thaw activation, this is assessed by measuring biomarkers IL-6 and TNF-alpha (see Supplementary Materials).  

	32
	Lines 520 - 521. The authors did not run 2D cultures in this report so they need to clarify the statement to read: The data presented here confirms that the assay shows superior sensitivity and specificity compared to previously published results from classis 2D PHH cultures.
	The text has been revised according to reviewer’s comment to eliminate confusion and amended: ‘The data presented here confirms that the assay can detect DILI accurately helping to identify hepatotoxicants that might not be detected by 2D 10, 11and even some 3D models’. 

	33
	Figure 1: text suggest ad component 5 should be shown in 1A. Please include 5 in figure or remove from text (lines 121)
	Component 5 has been included in Figure 1A (now Figure 5A). 

	34
	Figure 1D: please add media collection times on timeline
	Media collection times have been included in Figure 1D (now Figure 5D)

	
	
	

	
	Reviewer 3 comments
	Revisions and comments


	1
	Line 44-45, "we demonstrated … is well suited to exploring the molecular mechanisms that underlie DILI", this statement is not supported by the results shared in this manuscript. As the data on biomarkers such as albumin or LDH used in this manuscript only indicate the liver toxicity, they do not provide any mechanistic insights. Please revise this part to reflect the content accurately.
	Line 44-45 has been revised according to reviewer’s comments to reflect the content accurately and has been changed to ‘Overall, it has been shown that the liver MPS model can be a useful tool to assess DILI and its association with changes in hepatic function.’

	2
	Line 208-209, what are the quality standards for PHHs and KC used in the co-culture? line 228 mentioned viability of 85%. Is this for both cell types? Are there any purity (e.g. CD68 %) or functional standards (such as IL6 secretion) for KC? As there are significant variations in donor derived the cells and can significantly affect the testing results.
	PHHs and HKCs are pre-validated in-house prior to performing cell culture experiment, a document containing quality standards has been now created as supplementary material entitled ‘Pre-qualification assessment of cells’.  Line 208-209 has been updated and sends reference to the supplementary material. 

The same PHH and HKC donors were used for each compound in this study. This approach was taken to ensure data reproducibility across replicates and enable the DILI liabilities of compounds to be ranked against each other. 
It is, however, possible to set your experiment up in a slightly different way to look at donor-donor variabilities, or even genetic susceptibilities to DILI. 

	3
	Figure 1, it will be more informative if the authors can include some diagram to demonstrate the how the culture medium flow within device in addition to showing the images of the plate.
	Figure 1 (now Figure 5) has been amended accordingly and a diagram has been added to demonstrate how the cell culture media flows within the plate. 

	4
	Line 299-300 and Figure 2A, the authors indicated the QC for Urea is 20-80 ug/day/10^6 cells. The data in Figure 2A show Urea levels at ~150-200ug/10^6 cells/day. So these measurement were out of QC range on day 4, is this true?
	Line 299-300 has been amended; urea levels must be above 40 mg/day/106 cells and the sentence re-written to reflect the change ‘The experiment can continue after QC if LDH readings are lower than 2 AU/106 cells and Urea is above 40 μg/day/106 cells’. 

	5
	Figure 2C, what is the CV% of the data set for CYP3A4 and ATP. The STDEV seems to be quite large.
	CV% or RSD% is 17% for CYP3A4 and 22.7% for ATP. 

	6
	Figure 2D, what biomarker was used to stain KC in the co-culture, please include this information. As mentioned above, any functional characterizations of the KC used in the co-culture?
	Figure caption has been amended and now contains: ‘To visualise the HK, prior to seeding HK were transduced with an adenoviral vector expressing eGFP (see Supplementary Materials). The transduction and imaging were performed as a standalone experiment to demonstrate cell localization and not done with the DILI protocol described. HKCs cells are pre-validated in-house prior to use in experimental cell culture and must have low levels of post-thaw activation, this is assessed by measuring biomarkers IL-6 and TNF-alpha.’

	7
	Figure 3, please add the software and data analysis model used to generate the graph and EC50 values.
	The software and data analysis model used to generate the graph and EC:50 values have been added to Table of Materials. 

	8
	Line 415, Figure 3 and Figure 4, what was the positive control?
	Positive control was 100 mM chlorpromazine, Figure Legends have been amended accordingly and now include positive control. 

	9
	Line 471, please clear indicate what values were used to generate the heat map. The ratio of drug measurement/vehicle control for each biomarker?
	Figure legend has been amended accordingly and now includes ‘The values on the color bars represent fold increase over baseline controls.’

	10
	Figure 3, it is counter intuitive to see troglitazone to have lower EC50 values at 48 hours than 96 hours for the four biomarkers measured, more than 2-fold less in the case of Urea. Authors need to provide some discussion for this observation.
	Table B in Figure 3 has been amended, EC:50 for urea at 48 h is N.D. (not detected); the dose response curve plotted was incorrectly calculated and does not give true EC:50 value due to the very close range of values in which urea was excreted at higher troglitazone concentrations.  From the albumin plot both dose response curves (48 h and 96 h) give similar EC:50 values, but the model used to analyse and generate all the EC:50 (Asymmetric Sigmoidal, 5PL, X is log(concentration) generates higher EC:50 for the later time point.   



