Response to Editor and Reviewers
Dear editor and reviewers:
We would like to thank you and your colleagues for considering our manuscript entitled “An optimized retinal organoid induction system for derivation of 3D retinal tissues from human pluripotent stem cells". We thank the editor and reviewers for the thoughtful comments and constructive advice which have dramatically improved the manuscript. We have revised the whole manuscript carefully and hope the issues mentioned by the reviewer have been clarified. All revisions have been clearly marked in the revised manuscript with change tracking. A point to point response is attached to the editor’s and reviewers’ comments.
Please fine blow the point-to-point response to editor’s and reviewers’ comments. 

[bookmark: OLE_LINK1]Editor：
Editorial comments 1: Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
Response: We thank the editor for the suggestion and have thoroughly proofread the manuscript along with stylistic improvements. 

[bookmark: OLE_LINK6][bookmark: OLE_LINK5]Editorial comments 2: Please revise the following lines to avoid previously published work: 55-56, 65-66, 112-113, 243 -244.
Response: We thank the editor for pointing out these sentences had similarity with previously published work and we have revised them to avoid previously published work.

Editorial comments 3: Please revise the text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).
Response: We thank the editor for the suggestion. We have checked the original manuscript and revised them unless we think it is necessary to keep.

Editorial comments 4: 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.
For example: Matrigel, mTeSR1, GlutaMAX, etc.
Response: We thank the editor for the suggestion. We have replaced all the commercial language to the generic terms and reference all the commercial products in the Table of Materials.   

Editorial comment 5: Expand the Introduction to include all the citations.
a) A clear statement of the overall goal of this method
b) The rationale behind the development and/or use of this technique
c) The advantages over alternative techniques with applicable references to previous studies
d)  A description of the context of the technique in the wider body of literature
e) Information to help readers to determine whether the method is appropriate for their application
Response: We thank the editor for the suggestion. We have expanded the introduction including all the citations.
For “a) A clear statement of the overall goal of this method”, we have added this part in Line 68-70, “The purpose of this protocol is to quantitatively describe and detail each steps for inexperienced researcher to repeat. Various hPSC lines have been successfully induced into ROs by this protocol with robust yield of cone-rich retinal tissues and high repeatability.”
For“b) The rationale behind the development and/or use of this technique”, we have explained in Line 41-46,“Over the past decades ...... providing a huge promise in disease modeling and cell therapy”.
For“c) The advantages over alternative techniques with applicable references to previous studies”,we have clearly summarized in Line 56-66,“Here, based on our published studies ...... Without the addition of RA, mature photoreceptor of with both rich cone and rod can be produced.”.
For “d) A description of the context of the technique in the wider body of literature”, we have added more literatures to described the background in the first paragraph of the introduction (Reference 1-14).
For “e) Information to help readers to determine whether the method is appropriate for their application”, we have explained the mainly three parts of the protocol, the purpose and the downstream application in paragraph 3-4 of the introduction. It will help readers to understand the protocol and determine whether the protocol is suitable for them.  

Editorial comment 6: Please define the confluency at which the cells are passaged.
Response: We apologize for the confusion. We have revised the description into “The cells should be passaged when the confluence of hPSCs reaches about 80%.” . 
[bookmark: OLE_LINK2]
[bookmark: OLE_LINK3]Editorial comment 7: Please include a one-line space between each protocol step and highlight up to 3 pages of the Protocol (including headings and spacing) that identifies the essential steps of the protocol for the video, i.e., the steps that should be visualized to tell the most cohesive story of the Protocol.
Response: We thank the editor for the suggestion. We have revised the protocol steps to a one-line space between each steps and highlight the protocol steps for video in yellow.

Editorial comment 8: Please revise the Discussion to include: 
a) Critical steps within the protocol
b) Any modifications and troubleshooting of the technique
c) Any limitations of the technique
Response: We thank the editors for the suggestion. We have expanded the discussion to include all the parts.
For “a) Critical steps within the protocol”, we have adequately discussed in paragraph 5 of the discussion.
For “b) Any modifications and troubleshooting of the technique”, we have described in paragraph 4, 5 of the discussion. 
For “c) Any limitations of the technique”, we have mentioned and discussed in paragraph 6 of the discussion.

Editorial comment 9: Please title case and italicize journal titles and book titles in the Reference section. Do not use any abbreviations. Article titles should start with a capital letter and end with a period and should appear exactly as they were published in the original work, without any abbreviations or truncations.
Response: We thank the editor for the suggestion. We have revised the references in the order by using Endnote in JOVE style.

Editorial comment 10: Figure 1A: Please remove the commercial names from the figure and replace them by generic names (e.g., mTeSR1).
[bookmark: OLE_LINK4]Response: We thank the editor for the suggestion. We have deleted the commercial name: mTeSR1, and change it to the generic name: MM (hPSCs Maintenance medium).

Editorial comment 11: Figure 1B-1G: Please include the details of the magnification in the Figure Legends.
Response: We thank the editor for the suggestion. We have added the details of the magnification for each figure legends.

Editorial comment 12: Please sort the Table of Materials in alphabetical order.
Response: We thank the editor for the suggestion. We have revised the Table of Materials in alphabetical order.

Reviewer 1

Manuscript Summary. 
Lack of evidence of improvement: The authors in this manuscript develop a modified protocol to generate human retinal organoids with a combination of 2D and 3D method. While the protocol is interesting, there is no comparison data presented to show if it is a better protocol than the previously, but the authors call it an optimized protocol, it is inconclusive. There is no evidence for the generation of retinal ganglion cells, amacrine cells, horizontal cells, etc. Probably, it is in the previously publishes. However, on the day 180 (1G), we did not see any out segments, therefore, it is even not an improved method.
Response: We thank the reviewer for the suggestion. Since the journal focused on the protocols. We mainly described the detail steps of the protocol for the readers to repeat. We have published detail comparison data in the previous original papers [18-20].In the protocol, we described the yield of EBs and ROs as “One well of hPSCs (about 80% confluence) in a six-well plate can generate about 1000 EBs, yielding roughly 200 ROs”. This protocol can generate retinal tissues with high efficiency.
Also we have added more results to show the retinal subtype cells in Figure 2.

Comment 1: The authors always allege this protocol is low-cost, but there are still expensive N-2 and B-27 supplements in the medium and there is also no comparison information.
Response: We thank the reviewer for the suggestion. In our original manuscript, we used the word “low-cost” caused this optimized protocol is simple and low cost without requiring extrinsic signaling modulators, such as noggin, Dickkopf-1, IGF-1, DAPT and so on. But N-2 and B-27 supplements are the main and important basic supplements for neural development. They are also necessary in our protocol. We have revised and reduced the use of “low-cost” to avoid confusing.

Comment 2: Which steps are the main steps in the retinal development? The protocol just provides quite limited data of the early stage and inferior late stage.
Response: We thank the reviewer for the suggestion. In our protocol, the main steps in the retinal development is in step 3, retinal development and maturation. During the suspension culture of ROs, the retinal subtype cells gradually formed, retinal specification and maturation.
After the modification, we added many NOTEs to help the reader to understand the main steps of this protocol. We added more results of retinal development in Figure 2.

Comment 3: what is the 1x Matrigel in 1.1.1?
Response: We thank the reviewer for the suggestion. We have replaced Matrigel to ECM to avoid the use of the commercial language, revised the preparation of ECM clearly. We described it as “Prepare 50 mL of an ECM solution containing 8-12 μg/mL of ECM in Dulbecco's Modified Eagle's Medium (DMEM). In 50 mL of DMEM, add 1 mL of the thawed ECM stock solution (50x).” . 

Comment 4: hPSCs are more than iPSCs and ESCs in 1.1.3
Response: We thank the reviewer for the careful comment, we have corrected it to “hPSCs (hiPSCs or hESCs)”.

Comment 5:1000g is not suitable for cells in 1.1.6
Response: We thank the reviewer for the suggestion. We are sorry for the mistake we made. We have corrected the centrifugal force from “1000 x g” to “170 x g” and also corrected another same mistake in step 2.2.8, to “60 x g”.

Comment 6: how much is the most, using vacuum-aspiration system is easy to lose all the cells, what is the volume that should be left and how to deal with the left medium in 1.1.6?
Response: We thank the reviewer for the suggestion. We have changed it to “Remove most of the supernatant by a 1 mL pipette carefully and leave behind about 50 μL supernatant to avoid losing the cells.” 

Comment 7: There are so many repeats "watch the cells under the microscope" in 1.2.6, 1.2.7, 2.1.4, 2.1.7, 2.1.8, 2.1.11, 2.2.3. Besides, it is better to replace "watch" to "detect", "observe", or "examine"
Response: We thank the reviewer for the comments for the improvements of wording, we have carefully checked and revised them.

Comment 8: why the mediums should be prepared for a week before use in 2.1.1, it should be explained?
Response: We thank the reviewer for the suggestion. We have corrected it and added the detail of preparation of the medium in step 2.1.1-2.1.2 as “NOTE: Both NIM and RDM are not filtrated, but performed the sterility test. Take out 1 mL medium, add it into a 35 mm dish, culture for 3-7 days in an incubator at 37 °C and 5% CO2. The media can be stored at 4 °C and should be used within 2 weeks to ensure the activity of the components.”.

Comment 9: 2.1.7 is a totally repeat
Response: We thank the reviewer for the suggestion. We have revised to avoid repeating.

Comment 10: Point 3.1.2, how to define the high quality?
Response: We thank the reviewer for the suggestion. We have added the description of the ROs to define the high quality as “select out high quality of ROs for long-term culture, which were round-shaped with thick and bright NR.”

Comment 11:There is no evidence, even no reference for Laminated neural retina develop and retinal cell subtypes sequentially appear with retinal ganglion cells first generated, followed by photoreceptor cells, amacrine cells and horizontal cells." in 3.1.2；
Response: We thank the reviewer for the suggestion. We have added more results to show the generation of the retinal subtype cells and the laminated neural retina in Figure 2.

Comment 12: In point 3.2.2, figure 1G is not a good example for the "well-laminated"
Response: We thank the reviewer for the suggestion. We have revised and added suitable results in Figure 2 to show the laminated NR.

Comment 13: More evidence is required for the generations of different retinal cells, for the laminated organoids.
Response: Please refer to our response to Comment 11.

Reviewer 2

Comment 1: On line 88, why is it recommended to prepare the media 1 week in advance, when some of the components, like B27, are only stable for 1 week at 4°C after supplemented?
Response: We thank the reviewer for the suggestion. We have corrected it and added the detail of preparation of the medium in step 2.1.1-2.1.2 as “NOTE: Both NIM and RDM are not filtrated, but performed the sterility test. Take out 1 mL medium, add it into a 35 mm dish, culture for 3-7 days in an incubator at 37 °C and 5% CO2. The media can be stored at 4 °C and should be used within 2 weeks to ensure the activity of the components.” .

Comment 2: The decision of not adding retinoic acid is understandable to obtain a higher cone-enrich retina, but a citation to Kim et al 2019 (PMID: 31072937) would be a good addition to support this. In addition, it would be good to give the readers the option of adding retinoic acid to the culture media to generate more rod photoreceptors. The authors could also discuss the work of Kaya et al 2018 (PMID: 31814692) which suggests 9-cis-retinal can accelerate photoreceptor differentiation.
[bookmark: _GoBack]Response: We thank the reviewer for the suggestion. The reference Kim et al 2019 (PMID: 31072937) that reviewer provided to us is a good addition to support the opinion of the influence of RA for retinal development. We have learned the relevant literatures and gained a lot. We have added this part in the paragraph 4 of the discussion.
We focused on our retinal induction protocol and discussed the relevant study in this manuscript, so we haven’t discussed the supplement of RA to generate more rod photoreceptor. 

Comment 3: Authors discuss that no external factors need to be added to achieve high numbers of retinal organoids. While some factors are mentioned, bone morphogenetic protein 4 (BMP4) has been shown to improve the morphology and number of neural retina formation (Capowski et al 2018, PMID: 30567931). It would be good to also comment on this factor.
Response: We thank the reviewer for the suggestion. The reference that reviewer provided to us is a good addition to discuss the different signaling modulators for retinal development, we have added this part to benefit the discussion in the paragraph 3.

Comment 4: Finally, the protocol would benefit with an additional figure including staining of the differentiated retinal cell types: ganglion cells, amacrine cells, horizontal cells, bipolar cells, Müller glia cells, rod and cone photoreceptors, as the authors do in Figure 5 of Luo et al 2018 (PMID: 29999566).
Response: We thank the reviewer for the suggestion. We have added more results to show the retinal cell subtypes in Figure 2.  
