	
	
	
Dear Dr. Kim,

Your manuscript, JoVE60384 "Generation of multicellular human primary endometrial organoids," has been editorially and peer reviewed, and the following comments need to be addressed. Note that editorial comments address both requirements for video production and formatting of the article for publication. Please track the changes within the manuscript to identify all of the edits.

After revising and uploading your submission, please also upload a separate rebuttal document that addresses each of the editorial and peer review comments individually. Please submit each figure as a vector image file to ensure high resolution throughout production: (.svg, .eps, .ai). If submitting as a .tif or .psd, please ensure that the image is 1920 x 1080 pixels or 300 dpi. Additionally, please upload tables as .xlsx files.

Your revision is due by Jul 09, 2019.

To submit a revision, go to the JoVE submission site and log in as an author. You will find your submission under the heading "Submission Needing Revision". Please note that the corresponding author in Editorial Manager refers to the point of contact during the review and production of the video article.

Best,

Peer Review,
Peer Review
JoVE
617.674.1888
Follow us: Facebook | Twitter | LinkedIn
About JoVE
____________________________________

Editorial comments:

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.

Proofread.

2. Keywords: Please provide at least 6 keywords or phrases.

2 more phrases were added

3. All methods that involve the use of human or vertebrate subjects and/or tissue sampling must include an ethics statement. Please provide an ethics statement at the beginning of the protocol section indicating that the protocol follows the guidelines of your institution.

Human subjects ethics statement has been included

4. 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

Revised as suggested. 


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: Life Technology, Sigma-Aldrich, Corning, parafilm, Stemcells™ Technologies, MammoCult, MicroTissues® 3D Petri Dish®, etc.

This info has been removed. 

6. Please revise the Protocol text to avoid the use of personal pronouns (e.g., I, you, your, we, our) or colloquial phrases.

Revised

7. Please revise the Protocol to contain only action items that direct the reader to do something (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.” Please include all safety procedures and use of hoods, etc. However, notes should be used sparingly and actions should be described in the imperative tense wherever possible.

Done

8. Please upload each Figure individually to your Editorial Manager account as a .png, .tiff, .pdf, .svg, .eps, .psd, or .ai file.

Done

9. Please include a scale bar, ideally at the lower right corner, for all microscopic images to provide context to the magnification used. Define the scale in the appropriate figure Legend.

Done

10. Table of Materials: Please remove any ™/®/© symbols. Please sort the materials alphabetically by material name.

Done

11. Please ensure that the references appear as the following: [Lastname, F.I., LastName, F.I., LastName, F.I. Article Title. Source. Volume (Issue), FirstPage – LastPage (YEAR).] For more than 6 authors, list only the first author then et al. Please do not abbreviate journal titles. See the example below:
Bedford, C.D., Harris, R.N., Howd, R.A., Goff, D.A., Koolpe, G.A. Quaternary salts of 2-[(hydroxyimino)methyl]imidazole. Journal of Medicinal Chemistry. 32 (2), 493-503 (1998).

References have been formatted according to Endnote Jove Style (there is a discrepancy in that the journal title is abbreviated in the endnote style).  

12. A minimum of 10 references should be cited in the manuscript. For instance, please include applicable references to previous studies when describing advantages over alternative techniques.

References added.

Reviewers' comments:

Reviewer #1:

Manuscript Summary:
The manuscript describes the establishment of organoids culture from human endometrium. Unlike other reports, this culture system allows for the co culture of epithelial and stroma cells that more reflect the natural juxtaposition of the epithelial cells and stroma cells that will make functional analysis of uterine biology in humans feasible. There are no major concerns .However there are two minor issues that must be addressed in this well written manuscript

Major Concerns:
None

Minor Concerns:
1. What is the starting amount of initial tissue for this procedure. Is there a critical starting weight. 
Weight of uterine tissue varies depending on the tissue fragment obtained from Pathology and how much myometrium is present. While the weight of the tissue piece could range anywhere from 1-10 grams in total, the portion that is the endometrium is much less.   At least  20mm x 10mm x 1mm of endometrium would be sufficient to generate organoids.  This point has been included in the methods.  

2 Does stage of the menstrual cycle in which the biopsies taken impact the organoids.

The patient samples that were collected for this study were obtained from both proliferative and secretory phase tissues.  In terms of the quality and the number of organoids that form, we did not notice any significant difference.  However, a more controlled experiment with more tissue samples from each phase of the cycle would be needed to address this concern.    


Reviewer #2:

Manuscript Summary:
The authors describe an exciting protocol for production of primary endometrial organoids from human tissue samples. These results push the field forward by incorporating epithelium and stroma cell types into an organoid structure without the use of an exogenous extracellular matrix. Overall, this method holds promise for increasing our understanding of endometrial physiology by providing a more appropriate in vitro model system for experimentation. The use of testosterone is counterintuitive and requires more explanation, particularly without showing androgen receptor expression in the organoid. Please see additional comments below.

Major Concerns:

[bookmark: _GoBack]The manuscript mentions polarized epithelial cells in the abstract and on line 77, but there is no experimental evidence provided to assess polarity of the epithelial cells. Epithelial cell polarity, and changes in response to steroid hormones, is a key component of normal endometrial physiology and attainment of uterine receptivity to embryo implantation. As such, it is important to verify epithelial cell polarity in the context of this organoid culture system.

We agree with this reviewer that the characteristics of endometrial organoids should retain some characteristics of the native endometrium.  We have done a more detailed analysis of the endometrial organoids in the context of response to follicular phase hormones of normal or PCOS conditions in another study that is currently under review (Wiwatpanit et al, 2019). As this JOVE publication is a methods study, we have described the protocol in generating endometrial organoids.  


Lines 44 and 159: Please describe how steroid hormones, "promote organization of the organoids." Can you provide images of organoids without E and T treatment? Does E treatment increase proliferation or alter formation of the organoids?

This has been shown in the study currently under review.  We have shown that hormones do promote organization in that more organoids have the structural organization than without.  We have shown that some cells in the organoids do exhibit marker of proliferation (Ki67) with E + T and this proliferation is increased with the higher T levels for our PCOS hormone treatment condition.  To avoid duplication, we did not want to include these studies in this JoVE study but rather we have cited this study (as under review) in the discussion.

Line 78: The hormone responsiveness of the organoids was not determined; expression of nuclear receptors suggests cells are capable of responding to steroid hormones, but doesn't provide direct evidence.

Hormone response to E and T have been demonstrated in the study that is currently under review. In addition, studies looking at progesterone response are in progress.   


Line 137: Please describe the number of cells used per agarose petri dish in the representative experiment for reproducibility.

Approximately 60,000 cells (epithelial and stromal cells combined) are plated in each agarose petri dish. This has been added to the protocol.  

Lines 155-159: Please explain the rationale for treating the organoids with T? Is androgen receptor expressed the organoid cells or do they have aromatase activity? Additionally, it would be more physiologically relevant to test the responsiveness of the organoids to progesterone than testosterone. The provided reference states that there is a wide range of T values across the menstrual cycle and there is not a peak observed every patient. Given the levels of circulating T, is there any evidence of a function on the endometrium.

The study was done to test follicular phase hormones on the endometrial organoids.  The androgen concentrations are those found in the circulation of cycling women.  There are indeed androgen receptors in the organoids and we have now provided a figure.  Another study is currently underway to study the progesterone response of the organoids.   We have now clarified this in the text.  

Minor Concerns:

Lines 119-122: There is no guidance for the suspension volume in the protocol. The next section simply states calculate the cell density/media volume. This doesn't provide adequate instruction for repeating the experiment. The suspension volume will depend on the number of cells collected, but the protocol should list a common range or starting point, i.e. 50 µl is very different from 1 ml.

We have now clarified this procedure.  The approximate total cell number to seed one mold is 60,000 cells (epithelial and stromal cells combined).  In order to achieve this and keep a ratio of epithelial:stromal cells at 3:1, approximately 7,500 stromal cells  are combined with 22,500 epithelial cells.  *Note: Epithelial cells will clump together and it is not advisable to digest/trypsinize epithelial cells into single cell suspensions.  In order to obtain an approximate 3:1 ratio, stromal cell fraction is diluted with media until it is similar to the epithelial cell density by eye under dissecting microscope.  Then 7500 stromal cells (1 part) are combined with 22,500 (3 parts) epithelial cells by volume.  Pipette 50 µl of the combined cell suspension into the cell seeding chamber of the agarose mold. (e.g. 33 uL of stromal cells is added to 100 uL of epithelial cells, to make a 3:1 epithelial-to-stromal cell suspension).

Line 157: Missing citation.

It has been added. (Bui HN, Sluss PM, Blincko S, Knol DL, Blankenstein MA, Heijboer AC. Dynamics of serum testosterone during the menstrual cycle evaluated by daily measurements with an ID-LC-MS/MS method and a 2nd generation automated immunoassay. Steroids. 2013;78(1):96-101.)

Line 162: This step isn't clear for the reader. The manufacturer's instructions or line 128 could be referenced to indicate that the agarose should be boiled in PBS to dissolve. The agarose likely shouldn't be added to the cells near boiling, so the mixture could be stored at 60ºC before use. 


We clarified this step as :
Dissolve 1.5% agarose in PBS by boiling. Allow the liquid agarose to cool to approximately 50°C. 

Figures 2 and 3: There are no controls for immunofluorescence or immunohistochemistry shown.

If the reviewer is referring to the controls as antibody testing on native endometrium, we have now included stainings of the native endometrium with ER, PR, and AR.  Antibodies for E-cadherin and Vimentin are standard and routinely used.  The specific staining of each marker for each cell type supports its specificity for each protein.  


Figure 3: There is no description of the counter stain used for the ER and PR immunohistochemistry.

We added the following information to Figure legend 3.  Hematoxylin stain solution was added as the counter stain shown in blue.  



Reviewer #3:

Manuscript Summary:
This manuscript reports a protocol to generate human primary endometrial organoids that consist of epithelial and stromal cells. Currently, cell culture for human endometrial biology has been limited to in vitro culture systems of single cell types (especially stromal cell culture). They showed that epithelial cells encompass the spheroid-like structure and become polarized with stromal cells in the center that produce and secrete collagen. Both estrogen and progesterone receptors are expressed in the epithelial and stromal cells. These organoids are invaluable to study long term hormonal changes and early events of disease such as tumorigenesis due to hormonal imbalance or exogenous insults. The experiments were well conducted, and the manuscript was well written. I only have some minor suggestions.

Major Concerns:
None noted.

Minor Concerns:

1. Line 75: Clarify weaknesses or limitations of the previous endometrial organoids.

More detail has been provided.  

2. Line 104: Delete "or dry".

Deleted

3. Line 103-104: "until cell density looks close to the epithelial portion". What does this part mean? How do you measure cell density?
Line 146: "Mix 3 parts epithelial cell and 1 part stromal cells by volume". It is not clear how many epithelial and stromal cells are used for endometrial organoids. Endometrial epithelial cells are not digested into single cell suspension. Provide detail amount (or measurement method) of epithelial and stromal cells for optimal endometrial organoids.

This point has been clarified now as described in response to Reviewer 2’s concern as well.   The approximate total cell number to seed one mold is 60,000 cells (epithelial and stromal cells combined).  In order to achieve this and keep a ratio of epithelial:stromal cells at 3:1, approximately 7,500 stromal cells  are combined with 22,500 epithelial cells.  *Note: Epithelial cells will clump together and it is not advisable to digest/trypsinize epithelial cells into single cell suspensions.  In order to obtain an approximate 3:1 ratio, stromal cell fraction is diluted with media until it is similar to the epithelial cell density by eye under dissecting microscope.   Then 7500 stromal cells (1 part) are combined with 22,500 (3 parts) epithelial cells by volume.  Pipette 50 µl of the combined cell suspension into the cell seeding chamber of the agarose mold. (e.g. 33 uL of stromal cells is added to 100 uL of epithelial cells, to make a 3:1 epithelial-to-stromal cell suspension).


4. Why do the authors use 0.8 nM testosterone instead of progesterone?

As described, we have tested follicular phase hormones for endometrial organoid generation.  The concentration of testosterone during the follicular phase of a cycling woman is approximately 0.8 nM.  As progesterone differentiates the endometrium, we did not want this response to prohibit the initial formation of  endometrial organoids.  We are currently investigating the response of the formed endometrial organoids to progesterone.

6. Figure 2: Add scale bar.

Done
