Answers to reviewers
First, we would like to thank the Editor and all the Reviewers for their constructive comments and suggestions they made to improve the quality of our manuscript. We have made all the revisions as suggested and have answered all the questions. We believe this has significantly improved our paper.
Please note that all of the corrections in the manuscript will appear with green highlights. 
In this document, our answers to editor’s and reviewer’s comments are in blue.

Editorial Comments
• Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammatical errors.
It has been done.
• Avoid punctuating the title and make it crisp.

The title has been modified.
• Please list a minimum of 6 keywords/phrases.
This has been done.
• Protocol Detail: 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 that all specific details (e.g. button clicks for software actions, numerical values for settings, etc) have been added 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 completed.
Some examples:
1) Please include an ethics statement before your numbered protocol steps indicating that the protocol follows the guidelines of your institutions human research ethics committee.
A sentence has been added.
2) Section 1: mention inclusion and exclusion criteria.
A short paragraph has been added.
3) 5.2: how is the cutting performed?
A sentence has been added.
4) Line 248: Mention pipette tip size.
The sentence has been modified.
5) 9.8: How is vitrification done?
A sentence has been added and the table “JoVE Materials” (summarizing all the products used) has been modified. Detailed oocyte vitrification protocols for Irvine Scientific vitrification kit are available on line (http://www.irvinesci.com/products/90133-so-vitrification-freeze-solutions).
Hence, we have chosen not to detail the vitrification protocol in our manuscript. As other vitrification kits can also be chosen to perform the cryopreservation of oocytes according to the experience and constraints of each ART center, we think that describing the vitrification protocol in our manuscript is of no particular interest to the reader.
• Protocol Numbering:
1) Please add a one-line space after each protocol step.
This modification has been done.

• Protocol Highlight: Please highlight ~2.5 pages or less of text (which includes headings and spaces) in yellow, to identify which steps should be visualized to tell the most cohesive story of your protocol steps.
1) The highlighting must include all relevant details that are required to perform the step. For example, if step 2.5 is highlighted for filming and the details of how to perform the step are given in steps 2.5.1 and 2.5.2, then the sub-steps where the details are provided must be included in the highlighting.
2) The highlighted steps should form a cohesive narrative, that is, there must be a logical flow from one highlighted step to the next.
3) Please highlight complete sentences (not parts of sentences). Include sub-headings and spaces when calculating the final highlighted length.
4) Notes cannot be filmed and should be excluded from highlighting.
It has been done. 
• Please upload each table as an individual Excel file.

It has been done. 

• Discussion: JoVE articles are focused on the methods and the protocol, thus the discussion should be similarly focused. Please ensure that the discussion covers the following in detail and in paragraph form (3-6 paragraphs): 1) modifications and troubleshooting, 2) limitations of the technique, 3) significance with respect to existing methods, 4) future applications and 5) critical steps within the protocol.

The discussion part has been modified.

• References:
1) Please spell out journal names.
This has been done.

• Commercial Language:JoVE is unable to publish manuscripts containing commercial sounding language, including trademark or registered trademark symbols (TM/R) and the mention of company brand names before an instrument or reagent. Examples of commercial sounding language in your manuscript are endobag,
1) Please use MS Word’s find function (Ctrl+F), to locate and replace all commercial sounding language in your manuscript with generic names that are not company-specific. All commercial products should be sufficiently referenced in the table of materials/reagents. You may use the generic term followed by “(see table of materials)” to draw the readers’ attention to specific commercial names.
The corrections have been made.

• If your figures and tables are original and not published previously or you have already obtained figure permissions, please ignore this comment. If you are re-using figures from a previous publication, you must obtain explicit permission to re-use the figure from the previous publisher (this can be in the form of a letter from an editor or a link to the editorial policies that allows you to re-publish the figure). Please upload the text of the re-print permission (may be copied and pasted from an email/website) as a Word document to the Editorial Manager site in the "Supplemental files (as requested by JoVE)" section. Please also cite the figure appropriately in the figure legend, i.e. "This figure has been modified from [citation]."

Our figures and tables are original.



Reviewers' comments:

Reviewer #1:

Manuscript Summary:
The female perspective on fertility after cancer treatment is nowadays an important issue, in both young and adult patients. Providing a standardized fertility preservation protocol to increase the potential of fertility in prepubertal girls and women at risk of POI in the malignancy context is critical. Authors remind us that the available data on the developmental potential of oocytes derived from ovarian tissue are scarce, thus, further research is necessary.
The article provides a comprehensive description of the technique they applied in the study, that was optimized as recommended protocol. The described results are encouraging for adult females and have some drawbacks for the prepubertal girls. The preserved ovarian tissue is fit to be later used as oocites reserve or for the endocrine function. The discussion section offers sufficient information for specialists in the field.

Major Concerns:
None

Minor Concerns:
Authors declare that unilateral oophorectomy is recommendable, to avoid the use of any dissection device that could induce collateral electric or thermal injury to the ovarian tissue; still, surgical suturing is usable and efficient.

We thank the Reviewer for these comments. We have added a sentence about the dissection of ovarian tissue in the manuscript.

Reviewer #2:
Manuscript Summary:
The protocol is an alternative option for female fertility preservation at risk of premature ovarian insufficiency. It combines ovarian tissue freezing and cryopreservation of oocytes retrieved from ovarian tissue. This strategy might be good to women to improves the safety and optimizes the reproductive potential of fertility preservation, maximizing the chance of childbirth.

Major Concerns:
At present, the cryopreservation of mature oocytes is better than that of immature oocytes in terms of ART clinical outcomes. Why not perform IVM in this protocol?

This is a pertinent question; we thank the reviewer for this comment.

At present, the data are scarce in literature, preventing any conclusion on the most efficient strategy. Indeed, only one meta-analysis on this topic has been published in 2018 and it only concerns oocyte maturation rate. This meta-analysis of 14 studies (Mohsenzadeh et al., 2018) reported that oocyte vitrification at GV stage had a significant negative impact on oocyte maturation rate (RR = 0.76, 95% CI: 0.66-0.88); I2 = 85.2%; P = 0.000)1.

This meta-analysis has major limitations preventing any extrapolation for our protocol:
1) This meta-analysis has been published twice (Eur. J. Obstet. Gynecol. Reprod. Biol. in 2018 and Cryobiology in 2018), which casts doubt on the professionalism and the integrity of the team. A retraction notice has been published in 2019 in Eur. J. Obstet. Gynecol. Reprod. Biol. at the request of the Editorial Board as the paper contained a significant number of similarities and word overlap with the other paper published in Journal Cryobiology, representing duplication publication (see the retraction notice in: Mohsenzadeh M, Salehi-Abargouei A, Tabibnejad N, Karimi-Zarchi M, Ali Khalili M. Retraction notice to "Impact of vitrification on human oocytes before and after in vitro maturation: A systematic review and meta-analysis" [Eur. J. Obstet. Gynecol. Reprod. Biol. 227 (August) (2018), 19-26] [retraction of: Eur J Obstet Gynecol Reprod Biol. 2018 Aug;227:19-26]. Eur J Obstet Gynecol Reprod Biol. 2019).
2) Almost all of the studies included in this meta-analysis involved immature oocytes recovered after hormonal stimulation. These are therefore immature oocytes which have not responded to supra-physiological doses of FSH and hCG. One could speculate that they are poor quality oocytes, acting differently than immature oocytes that have never undergone supra-physiological hormonal stimulation.
3) These results derived from studies which used different vitrification medium (10/14 studies used in-house vitrification media). The authors noted that optimization of vitrification media may improve oocyte maturation rate after vitrification (Mohsenzadeh et al., 2018).
4) The included studies reported heterogenous results. Indeed, some of them (2/14 studies) showed that oocyte vitrification at GV stage significantly improves maturation rate by (RR = 1.32, 95% CI: 1.01–1.72) and (RR = 1.08, 95% CI: 0.99–1.19) respectively (Molina et al., 2016 and Zhang et al., 2017). And 4/14 studies showed no significant difference. Only one study used immature oocytes retrieved from ovarian tissue but it was obtained from patients undergoing gyneacological surgery for chocolate ovarian cysts. In this study, no significant differences were noted in the rates of maturation, fertilization and embryo development according to the timing of vitrification.
5) ART clinical outcomes (such as fertilization rate, embryo development rate, implantation/pregnancy and live birth rates) have not been analyzed in this meta-analysis. Hence, we cannot conclude that vitrification is better after IVM because the impact of vitrification on the IVM oocytes has not really been evaluated. Furthermore, only half of the included studies evaluated survival, cleavage, fertilization and blastocyst formation rates besides maturation rate. For example, Kasapi et al. reported that vitrification of in vitro matured MII oocytes was associated with increased rate of maturation but similar survival rate and similar incidence of normal spindle/chromosome configurations compared to GV oocytes matured after vitrification in stimulated cycles (Kasapi et al., 2017). As one major problem associated with cryopreservation of metaphase II oocytes is the sensitivity of the microtubular spindle to cryoprotectants and low temperatures2, vitrification of immature oocytes at the GV stage could circumvent this problem. 
6) Addition limitations of this meta-analysis are the small number of included studies along with the high heterogeneity between the involved studies due to the variation in the study design and lab techniques. 
7) In addition to all these limitations, our strongest concern is the fact that the same IVM protocol was used in these studies before and after the vitrification/thawing step. Indeed, our strategy is based on the fact that frozen oocytes for fertility preservation will not be used for several years or even decades in the case of prepubertal girls. During this time, progress will most certainly be made in IVM protocols, giving hope for better results in terms of oocyte maturation rate and developmental/implantation potential. 
8) Thus, for all of these reasons, we think that no study is available in the literature to conclude with certainty on the most efficient vitrification strategy (before or after IVM) to maintain the development and implantation potential of immature oocytes in the context of ovarian tissue cryopreservation. Hence, we currently prefer to freeze immature oocytes and not in vitro matured oocytes with a standard IVM protocol. We are convinced that some progress (even minor) will be made in the coming years, whether in IVM protocols or even in culture conditions (oocytes matured in vitro undergo 24-48 hours of culture contrary to immature oocytes immediately frozen after the retrieval from ovarian tissue). Obviously, our position could change in future depending on the evolution of the literature.
 
Minor Concerns:
1. Please describe the protocol of sterilization process of medical devices for ovarian tissue cortical treatment and the types of medical devices in the section of Quality control.
The protocol of sterilization process of medical devices is:
· The medical devices are washed in a disinfector washer combining a mechanical and a chemical cleanings and then one stage of thermal disinfection at 90°C for 5 minutes. 
· Then, the medical devices undergo functional, cleanliness and dryness controls.
· The medical devices are then packaged in plastic trays with a specific sterilization package.
· It is then placed in the autoclave where it will be sterilized by water vapour at 134°C, for 18 minutes.
· If this step has gone smoothly, the tray will be labeled with an expiration date of 3 months.
· After cooling, the tray will be over-packaged in a plastic bag and transported to the laboratory.
We chose not to detail the sterilization protocol in our manuscript as it may vary depending on the institution. In addition, some laboratories may prefer to use single-use equipment. We have added a sentence on this issue in the manuscript in the section of Quality control.

Additional data on the types of medical devices are available in the manuscript and the Table « Jove Materials ».

2. It is better to present the average number of oocytes retrieved or crepreserved per prepubertal girls and per woman in the table 1 and table 2.
The correction has been made.
3. It is better to present the average number of oocytes retrieved per whole ovary or partial ovarian tissues in table 1.
The correction has been made.
4. Is there heparin sodium or antibiotic in IVF culture medium? How to pre-equilibrate IVF medium? What is the pre-equilibrating time?
We don’t add any heparin sodium or antibiotic in any culture medium in our protocol. On the product leaflet, we can see that the IVF medium that we use (Continuous Single Culture Complete with HAS, Irvine Scientific) already contains Gentamicin sulfate. Additional information has been added on the pre-equilibrating step of IVF medium (see section 2).
5. What is the culture medium (Lines 177, 178,183)?
This is Leibovitz L15 medium. The readers can find this information in the Table “JoVE Materials”:
	Leibovitz L15 medium
	Eurobio
	CM1L15000U
	Culture medium for ovarian tissue collection, transport and tissue dissection




Reviewer #3:
Manuscript Summary:
Establishment of fertility preservation in prepubertal girls and women at risk of POI is important. The
authors attempted to show their combined method of OTC and oocyte vitrification as an optimized method. Whilst interesting, there are several concerns to lead their conclusions.

Major Concerns:
1. In this manuscript, no clinical outcome was shown using frozen-thawed ovarian tissues and oocytes. How did the authors optimize the protocol without the data of clinical outcome?
We agree with the reviewer. Unfortunately, no clinical outcome using frozen-thawed ovarian tissues or oocytes has been evaluated to date in our study. This is the principle of fertility preservation, the use is shifted over time from a few years to a few decades, which complicates the analysis of the results. 

However:
1) We have investigated the survival of immature oocytes enclosed in fresh and in frozen/thawed primordial, primary, and secondary follicles retrieved from the dissection spent medium as well as from the tissue in patients with no history of gonadotoxic treatment (see figure below). We noted a high rate of oocyte viability in fresh primordial/primary/secondary follicles (>90%) as well as in frozen/thawed primordial follicles (>80%). We have compared these results with the viability of immature follicles contained within the fixed tissue sent to the anatomopathologist at the end of our protocol (see section 8 of the manuscript) and conclude that our protocol did not cause follicular death. We have chosen not to include these controls in the publication because it does not demonstrate with certainty the absence of deleterious impact on immature oocytes obtained from antral follicles. Nevertheless, these results are reassuring. 
[image: ]
Figure 1: viability assessment of immature follicles retrieved from the dissection medium. Follicles with bright and homogeneous follicular cells around an intact oocyte were classified as morphologically normal3. Trypan blue staining was used to evaluate the viability of the follicles4,5. Dead cells are stained blue (white arrows), and live ones are unstained. A follicle was classified as dead if the oocyte was dead or denuded >25% of the surface, or >50% of follicular cells were dead. A-B) Viable follicles. C) Dead oocyte. D) Dead follicle. 
2) Moreover, the rate of atretic oocytes retrieved from antral follicles in patients with no history of gonadotoxic treatment is in coherence with the literature (between 10-40% in prepubertal girls6 and around 12% in immature oocytes retrieved in women in non-primed IVM cycles7), suggesting again that our protocol did not cause follicular death.
3) The numbers of oocytes retrieved from the tissue during OTC are associated with the mean follicle densities measured by the histological analysis of the ovarian tissue samples sent to the Anatomopathologist (i.e. Step 8) and we found no antral follicle in the medulla or cortical tissues after the dissection step, suggesting that the efficiency of our protocol is satisfactory and that the extreme majority of immature oocytes from antral follicles are retrieved with our dissection protocol. 
4) [bookmark: _GoBack]We plan to conduct a study on oocytes and ovarian tissues frozen with our protocol and then donated to the research. At present, only one patient has donated her tissue and oocytes to the research (1/38 patients, Supplementary Table 1), which allow us to consider future experiments to measure the effectiveness of our protocol. We are awaiting further research donations of patients who have benefited from cryopreservation of ovarian tissue and immature oocytes (e.g. from patients who have succeeded in conceiving without the use of their cryopreserved tissue or oocytes; or from patients who finally do not want children) to begin a research protocol evaluating the quality of the cryopreserved oocytes and ovarian tissue. While waiting for this study to be carried out, we have removed the notion of “optimized protocol” from the manuscript.


2. Although the authors discussed why they cryopreserved immature oocytes without IVM, it is unclear which is better cryopreservation of oocytes before or after IVM based on their own data.
We don’t have own data on this subject. We have based our position on the current literature and the possibility of progress in IVF protocols in the coming years (please see our response to Reviewer #2 for more information). Currently, there is a lack of published data based on retrieved oocytes from ovarian tissue to answer to this question. To our knowledge, the only study available has been published in 2001 and performed on oocytes retrieved from ovarian tissue containing chocolate ovarian cysts8. The authors reported no significant differences in the rates of maturation, fertilization and embryo development according to the timing of vitrification and IVM. Of course, well-conducted studies are still needed to conclude8. Anyway, our choice is based on the fact that frozen oocytes for fertility preservation will not be used for several years for woman or even decades in the case of prepubertal girls. During this time, we think that progress will most certainly be made in IVM protocols or culture conditions (e.g. incubators, 3D culture system for IVM etc.), giving hope for better results in terms of oocyte maturation rate and developmental/implantation potential (please see our response to Reviewer #2 for more information).

3. Current introduction is redundant and too long. It needs to fit the objectives of JoVE journal.
The corrections have been made.

4. The authors performed oocyte denudation at two hours after COCs isolation. How did they decide this incubation time?
We thank the reviewer for this constructive comment. To our knowledge, there is no data on the optimal time between the isolation of COCs from the ovarian tissue and the denudation of the oocytes in the context of fertility preservation. Nevertheless, there are some data in the literature on the optimal time between the oocyte pick-up (OPU) and the denudation of the oocytes in the context of ovarian stimulation. The first publications suggested that oocyte incubation periods of 2–3 h from OPU to ICSI could improve fertilization rates and quality of the derived embryos9-12. Later, another publication corroborates these first results by reporting that incubation of oocytes around 2 hours between OPU and denudation may not increase MII rate but appears to lead to the optimal combination of fertilization rate and implantation rate13. All of these publications explain our initial choice to carry out an incubation of 2 hours between the OPU and the denudation in our protocol. However, recent literature does not support these initial results. Indeed, several reports observed no significant differences in reproductive outcomes of ICSI cycles within a wide range of times between OPU and oocyte denudation14-16. Moreover, Pujol et al. recently suggested that increasing OPU-ICSI time could increase the fertilization rate but decrease the likelihood of biochemical pregnancy after the fresh ET17. As a consequence, we remove this part in the manuscript (Part 9.1).

Minor Concerns:
1. Abstract and discussion: no data about in vitro follicle growth in three-dimensional systems was
demonstrated in this manuscript. Thus, corresponding parts of text should be deleted.
We have deleted these parts.

2. In this method, the upper limit of time for transport ovarian tissue to the IVF laboratory is unclear.
We thank the reviewer for this constructive comment. We recommend to transport the ovarian tissue to the laboratory as soon as the sample has been taken (as soon as the tissue has been removed from the ovary). If necessary, the ovarian tissue can be transport at cold temperatures (around 4°C) to the laboratory for up to 26 hours after oophorectomy without threatening the quality of it as assessed by morphology, viability, and follicle development in vitro and in vivo18. This is particularly reassuring in the case of ovarian cryopreservation performed on two geographically distant sites (different centers, different cities, see different countries). This information has been added to the manuscript.

3. What kind of IVF culture medium did the authors use?
This is Continuous Single Culture Complete with HAS, Irvine Scientific. The readers can now find this information in the Table “JoVE Materials”:
	Continuous Single Culture Complete with HSA
	Irvine Scientific
	90165
	IVF culture medium for follicular fluid collection, COCs incubation, oocyte denudation and oocyte incubation until the vitrification step.  




5. The definition of healthy COC is unclear.
We thank the Reviewer for this comment. Indeed, this notion required some clarification. Representative pictures of healthy (A-B1-B2-B3) and unhealthy (C1-C2) COCs are presented in Figure 2. A definition of healthy COCs has been added in the manuscript (Part 5.5). The notion of “healthy COC” is based on the color of the oocyte: translucent = healthy whereas brown = unhealthy. This definition is not too discriminating and this makes it possible to exclude only the COCs containing an atretic oocyte, which leaves the other COCs "a chance" to go to the denudation step to visualize the oocyte more precisely. Thus, the risk of error is minimized and no viable oocyte is mistakenly discarded.

6. Typo: line 165: 5-ports should be 5-mm ports.
The correction has been made.
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