
									Utrecht, 13 June 2019

Dear editors,

Please find our revised manuscript entitled “A fluorescence-based assay for characterization and quantification of lipid droplet formation in human intestinal organoids,"
 (MS ID#: JoVE60150) for publication in JoVE. We are delighted that you were interested in our work, and grateful for the constructive criticisms and favourable comments by the reviewers. 

We have revised the manuscript, considering the comments and suggestions that were made by the reviewers. We are convinced that the manuscript has gained further clarity with the textual changes included in this revision. 

Here we provide a point-by-point response to the comments and suggestions raised by the editor and reviewers. We hope that this manuscript will now be acceptable for publication in JoVE.


We look forward to hearing from you. 


Sincerely,  

Sabine Middendorp, PhD







Editorial comments:

Changes to be made by the author(s):
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. The JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.
Done
2. Please adjust the numbering of the Protocol to follow the JoVE Instructions for Authors. Step 1 followed by 1.1, followed by 1.1.1, etc. Each step should include 1−2 actions and contain 2−3 sentences. Use subheadings and substeps for clarity if there are discrete stages in the protocol. Please refrain from using bullets, dashes, or indentations.
Done
3. Please abbreviate liters to L (L, mL, µL) to avoid confusion.
Done
4. Please revise the Protocol text to avoid the use of personal pronouns (e.g., I, you, your, we, our) or colloquial phrases.
Done
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. You may use the generic term followed by “(Table of Materials)” to draw the readers’ attention to specific commercial names. Examples of commercial sounding language in your manuscript are: GlutaMAX, Matrigel, TrypLE, Leica SP8X, etc.
We replaced the commercial products by generic names, such as basement membrane matrix (BMM) for matrigel. 
6. Line 184: Please give some guidance on the appropriate amount of hSI-EM+Y.
Done
7. Line 277: Please specify the incubation temperature throughout the protocol.
[bookmark: _GoBack]Done
8. Lines 319-322: For actions involving software usage, please provide all specific details (e.g., button clicks, software commands, any user inputs, etc.) needed to execute the actions.
Done
9. Please obtain explicit copyright permission to reuse any figures from a previous publication. Explicit permission can be expressed in the form of a letter from the editor or a link to the editorial policy that allows re-prints. Please upload this information as a .doc or .docx file to your Editorial Manager account. The Figure must be cited appropriately in the Figure Legend, i.e. “This figure has been modified from [citation].”
Done
10. Figure 1: Please increase the font size of the scale bar to be more visible.
Done
11. Please upload each Figure individually to your Editorial Manager account as a .png, .tiff, .pdf, .svg, .eps, .psd, or .ai file.
Done
12. Table of Materials: Please sort the items in alphabetical order according to the name of material/equipment.
Done
13. References: Please do not abbreviate journal titles; use full journal name. 
Done

Reviewers' comments:
Reviewer #1: 
van Rijn et al. described a method of assay for the characterization of lipid droplet formation in human intestinal organoids. This method is potentially useful for readers to assess the epithelial function of intestinal organoids. This protocol is mostly well-written, although there are some concerns:

1. The authors used advanced DMEM/F12 which includes AlbuMAX Lipid-Rich BSA. AlbuMAX contains free fatty acid. The authors should assess and explain the effect of free fatty acid in basal medium.
Our vehicle control contains 12%BSA in EM and does not show any LD formation, indicating that the amount or type of FFA in the basal medium does not interfere with the assay. We included this remark in the discussion. 
2. From Fig. 2 (adapted from original paper), it is difficult to distinguish nonspecific fluorescence in the cytoplasm from LD-specific fluorescence. High magnification images of LD stained with LD540 should also be demonstrated.
We included inserts with higher magnifications.
3. Please explain more in detail how DGAT1 play roles in lipid absorption and where LD540 is stained in the epithelial cells using the schematic.
LD540 stains lipid droplets that are formed around the nucleus as is indicated in Fig 2. We are of the opinion that the role of DGAT1 is beyond the scope of this methods paper as we only use DGAT1 inhibitors to demonstrate how lipid droplet formation can be manipulated. Furthermore, detailed information on the role of DGAT1 in lipid absorption and metabolism can be found in Ref 6.
4. Are the colonic organoids similarly stained with LD540?
We did not use colonic organoids in the LDF assay. All organoids were derived from small intestine (duodenum). 
5. (Figure 2B, 3D, 3E) Please indicate technical replicates (n). Dot plots would be better.
We added individual dots in the figure
6. (Figure 3A) Noise is mixed in the figure on the far right. Please replace.
Unfortunately, this is an artefact which was introduced during export from the raw data on the analysis computer and we cannot replace the figure. 
7. (Figure 3B, 3C) Quality of images is poor. Please replace them with ones with high resolution.
We replaced the figure
8. Uncommon abbreviations (RCM, NCM, and WCM) are confusing. R-Spondin CM, Noggin CM, and Wnt3a CM would be better.
We changed the abbreviations as requested
9. (line 175) Many other protocols recommended to pre-warm the culture plates overnight. Is it really needed to pre-warm for at least 5 days?
We changed the text into a minimum of o/n, preferably longer
10. (line 248) Spell out "BSA".
Done


Reviewer #2: 
Manuscript Summary:
Reviewer comments: JoVE60150

I find this article to be very useful, and the LD stain to be a promising tool to study LD formation. I would appreciate some added context into how the authors interpret the data considering that OA:BSA on the basolateral membrane is not the same as OA:micelles on the apical membrane (essentially, the protocol as described is measuring LD formation in response to vascular/lymphatic OA, not dietary OA). I don't have a problem with this experimental setup (it's much easier that apical treatments and might not result in differences in LD formation), but it probably should be addressed in the discussion.
We addressed this issue in the discussion

Also, as a general question, do you have any idea about whether the LD stain dissipates with time? i.e. does it repartition into lipoproteins that are secreted from the organoids if you leave the stain on for a few days (in live cells)? This would be very interesting, and might be helpful to address in the comments.
Although we have seen that the lipid droplets we induce persist for at least one more day, we have not tried to follow the dissipation of LDs using the LD540 dye. We agree with the reviewer that this would be very interesting, but is outside the scope of this paper.

Major Concerns:
none

Minor Concerns:
Line 55-56: "Finally, these TGs are integrated into either chylomicrons for export to the lymph system or cytosolic lipid droplets (LDs) for intracellular storage2,3.

Buhman, Yen, Farese, mostly use the abbreviation "CLD" when discussing intestinal cytsolic lipid droplets, and "LD" for hepatic cytosolic lipid droplets. I don't think it matters terribly, but this terminology may be something to consider throughout.
Since we did not use this nomenclature in our original paper, we decided that we will also use the LD terminology in this paper.

Line 87-92: Are these 2D or 3D organoids that form? 
Only 3D organoids will form in matrigel drops. However, we added “3D” for clarification.

Line 117-120: Since this is essentially a protocol from a previous manuscript, I think these should be written out long-form so readers do not have to find the necessary info.
Since, these are such long protocols, it will be distracting from the main protocol. However, we included a short version for clarification. 

Line 143 - 145 I may have missed your descriptions of this and SB202190, but it would be helpful to know more about these)
We added more information about these inhibitors in the Materials List.

Line 198: TrypLE manufacturer info would be helpful
The manufacturer info was listed in the Materials List

Line 234 (an example would be helpful here). E.G. for 24 wells, 250ul.
We added an example for 24-wells

Line 277: DGAT inhibitor: Which one, manufacturer info, etc
The DGAT inhibitor is listed in the Materials List

Line 293-294: Does the stain make it through the matrigel or does the matrigel need to be removed prior to staining and microscopy?
We indicated in the NOTE that PFA dissolves the matrigel, exposing the cells to the staining solution. 

Line 297: manufacturer info, etc for these plates.
The info was added in the Materials List.

Line 333-336: in matrigel? 
For fluorescent plate reader assays, the staining protocol is similar and also includes the fixation step which dissolves the matrigel. 

Line 362+ Flow Cytometry: It might be helpful to suggest some positive control flow antibodies, and an approach to live/dead ratio. Many labs say that they have a hard time with organoid flow cytometry - so a standard set of antibodies that are always positive/ negative might help a novice lab do this flow. I.e. All culture will contain LGRF+ cells if from the small intestine, and a specific proportion will be ALPI+, etc.
Since we did not use this ourselves, we did not incorporate this in the protocol. 

Line 385+: Some figures showing these events might be very helpful
We added a statement that the organoids will appear to have the same optical density of the control organoids if darkening does not occur. An image of control organoids is already included in figure 1C.

Line 391: Fixated could be changed to "fixed"
Changed accordingly

Line 452-459: WCM: I think that this needs to be more clearly and fully explained above. Especially since it's so important.
We added the protocol for the conditioned media to include our quality control procedure.


