Point to point response to the comments

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. Please define all abbreviations at first use.
Response: We have edited the manuscript text to eliminate spelling or grammar issues. All abbreviations are now defined at their first use.

2. Please include an ethics statement before the numbered protocol steps, indicating that the protocol follows the guidelines of your institution’s human research ethics committee.
The following statement was added before the numbered protocol steps:
“All animal experiments were performed under the license ZH152/17 in accordance with the regulations of the veterinary office of Canton Zurich, and the procedures of the EPIC animal facility at the Institute of Molecular Health Sciences, ETH Zurich.”

1. Highlighting implies those steps will be filmed for the video. You have highlighted the first paragraph before step 1, stating that steps 1-13 are described by Fig. 1A, steps 1-6 by Fig. 1B, and steps 7-13 by Fig. 1C. But, of steps 1-13, only steps 8-13 have been highlighted. 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. Currently, there is about 3 pages of protocol text highlighted but without the one line space.
Response: We would like to focus on steps 11 and 12 for the video filming. The highlighting was revised and should be now within 3 pages including the one line space between each protocol step.

2. 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: Addgene #4****, lipofectamine 2000, (e.g., System Biosciences, product no. PB210PA-1), Gibco, The Jackson Laboratory, BioMedical Instruments etc
Response: All commercial products were deleted in manuscript texts and the details on commercial reagents, and instrumentation are now listed in the Table of Materials.

3. 1.6, 3.5, 3.13, 3.19: Does your wash buffer have any serum or protein to quench trypsin’s activity?
Response: Wash buffer contains bovine serum albumin (BSA), which is included in Table 1.

4. 2.4, 5.6: to facilitate filming (if this will be part of the video), please provide more details on how to set the sorting gate.
Response: We have added notes to steps 2.4 and 5.6 to include details for setting the sorting gate.

5. Please specify method of euthanasia without highlighting it.
Response: The method was added at step 8.2 and the highlighting was removed.

6. 8.2: How much M2 medium do you take in the dish, or is it just to immerse the oviducts? What do you to dissect?
Response: The volume on M2 medium was added to the description in step 8.1 and “using tweezers and scissors to dissect oviducts” was added at step 8.2.

7. 8.3: How much hyaluronidase medium do you take?
Response: The volume on hyaluronidase medium was added in step 8.1.

8. 11.2: As you mention that the optimal design of the microinjection pipette is important, do you plan to film this?
Response: We would like to show the preparation of pipettes in the video. Description on the pipette preparation was added at step 11, and the highlighting was revised.

9. Please cite figures in order. In the Representative Results, you cite Fig. 4 after Fig. 2, then Fig. 3, and then Fig. 5.
Response: We changed the numbering of the figures to match the order of citation in the text.

10. As we are a methods journal, please add some details about any limitations of the technique to the Discussion.
Response: The 4th paragraph on genomic imprinting in the Discussion was revised and incudes now the limitations for applying phaESC as sperm substitute.

11. Please do not abbreviate journal names in the reference list.
Response: The references are now updated to with full journal names.

12. Please make the dimensions over the scale bars visible.
Response: Dimensions were added over the scale bars.

13. Please rename Table 3 as Table of Materials.
Response: The table name was revised.



Reviewer #1:
Minor comments:
1. In the step 1.3, the passage of the wildtype phaESCs should be noted.
Response: A note about the passage number was added to step 1.3.

2. In the step 7.1 and 7.2, it is more accurate to use unit IU of PMSG and hCG dosage in mice intraperitoneal injection
Response: We thank the reviewer raising this point. Following the suggestion, we provide now the dosage of both hormones in IU.

3. In the step 11.13, in order to avoid damage of oocyte spindle by microinjection pipette, it is necessary to indicate the position of oocyte spindle during micromanipulation.
Response: The position of MII plate and oocyte spindle is now described in more detail in step 12.12.

4. In the first paragraph of the discussion section, the current studies on cloning-related imprinting using haploid embryonic stem cell systems should be discussed.
Response: We thank the reviewer for the suggestion. We have cited studies on cloning-related imprinting using haESC systems in the 3rd paragraph of the Introduction, and discuss their efficiency in the 4th paragraph of the Discussion. In the revised version, we have added recent reports which applied haESC to semi-cloning for studies on genomic imprinting and other biological mechanisms to the Discussion (last paragraph).



Reviewer #2:
In this protocol, it remains crucial to demonstrate the utility of phaESCs for substituting of sperm. In addition to this, authors also provide a brief introduction about the application of semi-cloned mouse for genetic screening. To highlight it, authors should introduce more about the advantages of haploid cells in genetic screening (Wang et al. Development, 2018, doi:10.1242/dev.160531).
Response: We thank the reviewer for this remark and agree a demonstrated use case for haploid cells is in genetic forward screening. This has been covered in a number of recent reviews and method articles and we would like to focus here on the protocol for using phaESC as sperm substitute to generate semi-cloned embryos/mice. In this context, we would like to point out that this is a promising area that could lead to entire novel genetic approaches following the pioneering work of pronuclear exchange for analysis of genomic imprinting. To better demonstrate the utility we have extended the discussion of genetic screening using semi-cloned embryos in the last paragraph of the Discussion. We include several studies, which have already applied this technique for biological discovery. We thank the reviewer for providing the reference to this important study. We hope that our protocol will help to make the technique accessible to a larger number of laboratories such that its full potential can be explored more readily.

Minor Concerns:
1. In the procedure of superovulation, the authors claim female mice should be superovulated between the ages of 4-5 weeks in line 314. Mice reach sexual maturity at 6-8 weeks, therefore are the ages of 3-4 weeks too juvenility? Please verify it.
Response: In our experience, hormone-stimulated superovulation of 4-5 week old B6D2F1 hybrid females yields a greater number of structurally intact MII oocytes. Although, it is possible to use younger mice at 3-week old, it is likely that a higher number of oocytes with aberrant morphology will be obtained. As the reviewer correctly points out that 6-8 week old females have reached sexually maturity and superovulation can cause disruption of oocyte development if not synchronous with the natural state of the estrus cycle. For further reference, we provide a reference to the literature for the use of pre- and peri-pubertal mice at 4-5 weeks (Hoogenkamp & Petra, 1982, DOI: 10.1080/01652176.1982.9693838; Luo et al., 2011, PMID: 21838974; Kolbe et al., 2016, doi: 10.1071/RD14372).

2. Haploid cells suffered self-diploidization in daily culture. Although some attempts have been made to fix it (Zhang et al. Stem Cell Reports, 2020, doi: 10.1016/j.stemcr.2020.05.004), sorting by FACS is the most frequently used method. When staining with hoechst33342, 15μg/ml is really high concentrations. We all know that hoechest33342 is toxic to cells, so the survival rate of sorted cells may be low. In addition, adding the inhibitor of calcium pump verapamil to staining buffer may promote the precision of sorting (Shuai et al. Curr. Protoc. Stem Cell Biol., 2014, doi: 10.1002/9780470151808.sc01a06s31).
Response: We thank the reviewer for the suggestion. Following the request, we have added a note to step 1.9 for the use of verapamil and a lower HOECHST33342 including the reference in the revised text.

3. Transfection is very important to this protocol, so the method of transfection should be described in detail, such as the rations of plasmids and cells.
Response: The detailed information on number of cells and the amounts of plasmids were added at steps 1.3 and 1.4.


Reviewer #3:
Minor Concerns:
The authors do not specify whether they pre-equilibrate the culture medium to be used for incubating oocytes, embryos or cells in the appropriate gas mixture prior to use. Adding this little detail, eg at step 8.1, 9.4, 9.7 etc, could be advantageous for a less experienced operator. 
Response: We thank the reviewer for the suggestion. Information about gas mixture was added at steps 8.1., 9.4, 9.7 and other parts. The preparation of culture dishes is now described in detail.

Do they use a temperature-controlled stage for micromanipulation?
Response: We have tested the protocol with and without a temperature-controlled stage and found that injection without a temperature-controlled stage yields similar results as long as small groups of oocytes are processed and kept for a minimum of time out of the incubator. The experiments for this study were performed at room temperature without a temperature controlled injection chamber.

For the injected embryos that are cultured for a further 4 days (13.2) is the medium refreshed at any point?
[bookmark: _GoBack]Response: We thank for the point out the omission. We have added a sentence that the embryos are transferred to fresh medium was added at step 14.2.




