Editorial Comments:

• Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammatical errors.
We have now carefully proofread the manuscript and corrected all spelling and grammatical errors.

• Abstracts: Please use complete sentences in the summary.
Corrected as requested.

• 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 add more specific details (e.g. button clicks for software actions, numerical values for settings, etc) 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. Examples:
1) Please include an ethics statement before your numbered protocol steps indicating that the protocol follows the animal care guidelines of your institution.
2) 1.1: Describe euthanasia method. How are the testes dissected? Mention how sterility is maintained and also mention surgical tools used. Mention animal strain.
We have now gone through the protocol and added the missing information plus details that we think might be necessary. 

• Protocol Highlight: After you have made all of the recommended changes to your protocol (listed above), please re-evaluate the length of your protocol section. There is a 10-page limit for the protocol text, and a 3- page limit for filmable content. If your protocol is longer than 3 pages, 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 highlighted steps should form a cohesive narrative, that is, there must be a logical flow from one highlighted step to the next.
2) Please highlight complete sentences (not parts of sentences). Include sub-headings and spaces when calculating the final highlighted length.
3) Notes cannot be filmed and should be excluded from highlighting
We have now highlighted around 2.5 pages (including headings and spaces).

• 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.
All these aspects have been covered in the Discussion. However, some are less relevant (modifications, future applications). We have added a couple of sentences to emphasize some important aspects. 

• Figures:
1) Add scale bars to all micrographs.
2) Fig 3 has too much text on it.
We have now added the scale bars and removed much of the text in Fig. 3.

• References:
1) Please spell out journal names.
We have changed the reference style (Journal of Visualized Experiments) to fix this issue.

• 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 Vector Laboratories, ProLong™ Diamond Antifade, Falcon,
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.
We have now gone through the protocol and removed all commercial language.

• 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]."
All the figures are original and have not been published previously elsewhere. 

 

Comments from Peer-Reviewers:


____________________________________
Reviewers' comments:
Reviewer #1:
Manuscript Summary:
In this paper, the authors described the protocol of the transillumination-assisted microdissection method, which allowed accurate identification and isolation of the seminiferous tubules at specific stages in mice, and of the downstream analyses of squash preparation and whole-mount immunostaining. This paper is well written and the described protocol is very useful for the study of spermatogenesis. This reviewer has only two minor questions on this paper.
We want to thank the Reviewer for commenting positively on the manuscript.

Minor questions:
Line 166-167: By "the direction of the spermatogenic wave may revert", do the authors mean "the modulation" or "the site of reversal"? If possible, please explain in the text the difference between the above two.
The spermatogenic wave always proceeds in a numerical stage order along the tubular longitudinal axis. However, its direction may reverse for a distance and then revert back again. These irregularities are also known as modulations (Perey et al. 1961, Nakata et al. 2017). We have now modified the text for clarity.

Figure 4A: To this reviewer, a zone that looks like pale zone is involved in the weak spot in Figure 4A. Does this represent "the modulation"?
Thank you for making this valuable observation. While it is possible that such a short stretch of tubule might indeed present a modulation, it is more likely that it is a technical artefact. The zones in Fig.4A have been defined under the microscope which enables considerably more accurate stage identification than in still images because changing the focal plane allows a more detailed analysis. We agree with the reviewer that there are short segments within the weak spot zone that look pale. However, these parts have likely undergone mechanical stress (squeezing, pulling) that often disturbs the transillumination pattern. While it is important to avoid causing such artefacts, they often occur and the epithelial wave never looks perfect.
We have now amended the figure/legend to further address this important concern.

Reviewer #2:
Manuscript Summary:
Makela and colleagues provide a useful explanation of the procedures required to perform transillumination-assisted dissection of seminiferous tubules. Overall, the authors provide excellent guidance for isolation and staging of tubule fragments.
We want to acknowledge the Reviewer for the positive feedback.

Major Concerns:
none

Minor Concerns:
1) Figure 2 legend: For the whole mount images, it would be helpful to define the A differentiated spermatogonia developmental stages that are written on the images.
We have now amended the figure legend as requested.

2) Figure 5: it would be helpful to have the antibody names written at the top of the images appear in the colors of the fluoresce tags that were used.
We have now changed the figure as requested.

3) Figure S2 and its legend are very useful. Hopefully, the low resolution of the markings on the images are a result of limitations of the uploading process.
We apologize if the image quality has suffered during the submission process. The resolution of the original file is sufficiently high to enable identification of the fine details in the cell types of the squash preparations.

4) Figure 4A: The choice to use vimentin to identify peritubular cells may cause confusion because Sertoli cells also have high expression levels for vimentin. Would smooth muscle actin be a better choice?
We agree with the Reviewer that alpha smooth muscle actin (aSMA) is a better choice to illustrate peritubular myoid cells in a cell type-specific way. We have now included this staining instead of vimentin.

Reviewer #3:
Manuscript Summary:
The manuscript, "Transillumination-assisted dissection of specific stages of the mouse seminiferous epithelial cycle for downstream immunostaining analyses" by Makela et al., is an extremely useful account of how to perform this technique to characterize testicular cells. This group pioneered this technique and introduced it to the field. The protocols and explanations are very well-written with the reader in mind. They have broken down a fairly complex experimental task into doable bits. Highly appropriate for the JoVE journal.
We thank the Reviewer very much for highlighting the value of our manuscript to the field.

Minor Concerns:
Line 218, 3A.9: Instead of Triton X, specify whether it is Triton X-100.
We have now modified the text.

Fig 4A: Placing stage numbers on top of the tubule at appropriate locations will be helpful to the reader.
While we agree with the Reviewer that this would indeed be very helpful for the reader, precise stage identification from a still image, such as Fig. 4A, is unreliable. The exact stage can only be verified from live tissue under a microscope. 

Placing a ruler with millimeters in Fig 4A would have been very helpful to know the approximate lengths of stage-groups indicated. Of course, the authors have guided the reader on the length of the piece to be cut for group vs single stage within the text, which is extremely helpful.
We have included a scale bar to address this justified concern.

Are Sertoli cells expected to be seen in squash preparations? Meaning, in the monolayer of live cells which travel towards the edge of the cover slip. They showed a Sertoli cell nucleus in Fig S2A but not in the remaining panels of this Figure. A comment on whether the squash preparation procedure is expected to detach and release Sertoli cells to flow out into the monolayer would be useful to know for beginners in this field.
Thank you for this comment. Sertoli cells definitely are not a commonplace in squash preparations. However, they occasionally detach probably due to ample cell-cell connections with germ cells. We have now added this piece of information in the text. 

It is useful to know that pools of specific stages had been previously used for RNA isolation. Please add information on how many 2-5mm segments one must collect to obtain 1-2 micrograms of total RNA?
According to our experience, 1 mm of tubule gives around 200 ng of total RNA when extracted using the standard phenol-chloroform method. This piece of information has been added in the note of step 2.4.

Fig 5A: Contrary to the claim in the Figure legend, there is no distinction between SALL4 and DNMT3B stained cells. The image in fact shows an overlap.
Thank you for highlighting this issue. We have now clarified the staining pattern for these three spermatogonial markers, which can be used to reliably label three functionally distinct populations of germ cells: GFRa1 pos /SALL4pos/DNMT3Bneg cells = stem cells (white dotted area), GFRa1 neg /SALL4pos/DNMT3Bneg cells = progenitor cells (yellow dotted area), GFRa1 neg/SALL4pos/DNMT3Bpos cells = differentiating spermatogonia.

Could not find Table 1, which was cited several times in the text.
We apologize if Table 1 did not come through. We have now reorganized the manuscript, and in the revised version it appears as Figure 3.

Reviewer #4:
Manuscript Summary:
Mouse spermatogenesis is a complex and asynchronous process. In this manuscript, the authors developed a transillumination-assisted microdissection method for isolation of specific stages of mouse seminiferous tubule segments with immunostaining protocols for stage-specific squash preparations and for intact tubule segments.
Overall, the manuscript is well written and the protocol is very detailed. I have a few comments to further improve the manuscript.
We want to thank the Reviewer for the constructive criticism towards out manuscript.

Minor Concerns:
1. The description in the abstract "Mouse spermatogenesis proceeds in a synchronized manner" is not appropriate (line 31 and line 32).
We agree that this expression might be misleading. While at any specific locale within the seminiferous epithelium spermatogenic differentiation of different cohorts of germ cells progresses in a synchronized manner, along the length of the tubule the progression is unsynchronized, otherwise all tubules were found at the same stage at any specific time, as in a testis where RA wave has been abolished and all tubules are found at the same stage(Hogarth et al. 2013). We have now modified this sentence for clarity.

2. The authors seem to isolate specific stages of mouse seminiferous tubule segments by transillumination-assisted dissection method. Could the authors show the length of every specific stage of mouse seminiferous tubule segment? any difference between the length of these segments at each specific stage? Could the authors provide the purity of every stage of seminiferous tubule segment?
We want to thank the Reviewer for highlighting this important issue. However, the length of each stage is highly variable and cannot be defined. We have now added this piece of information in the text. Moreover, the only way to assess the purity of a segment can be achieved through squashing the tubule and observing the cell types therein.

