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Kingston, July 1, 2020

Alisha DSouza, Ph.D. 
Senior Review Editor
Journal of Visualized Experiments
1 Alewife Center, Suite 200
Cambridge, MA 02140
Response to Reviewers and Revisions

Dear Dr. DSouza, 

We thank you for providing us with expert referees and we appreciate their thoughtful and constructive comments, which has helped us to improve the manuscript. We have made every effort to address the reviewers’ concerns. textual revisions in the manuscript file are indicated in red color. Below are our detailed responses to the referees’ and editorial comments. 

Sincerely,


Jaime M. Ross, Ph.D.
Assistant Professor
George & Anne Ryan Institute for Neuroscience
College of Pharmacy, Department of Biomedical and Pharmaceutical Sciences


Reviewer 1
– We thank the referee for the careful and insightful review of our manuscript. We have addressed the reviewer’s concerns and modified our manuscript accordingly.

1) “Manuscript Summary: In this method manuscript, the authors try to emphasize the advantages of using free-floating over slide-mounted sections when performing immunofluorescence (IF) protocols. In my opinion though, the information here provided is not enough to appreciate to which extent this asset is better than any other alternative already in use by the scientific community since long time, as also explained in the I introduction by the authors. In multiple occasions through the manuscript, the authors list positive and negative aspects of both their new technique and other alternatives, but I had the impression those comments are sometimes a little bit stretched, and not exactly representing reality. Furthermore, within the protocol part, some details are missing, making the protocol itself vague and potentially non-reproducible. And finally, being this protocol proposed as an alternative to others, I would have expected the authors to clearly shown those comparisons in the figures, whereas they opted for only showing the results obtained via their protocol. Overall, I think that the manuscript is not considerable for publication as it is presented here, but it can nevertheless be improved with some modification and addition.”
– We understand the concerns of the referee and changed the text in order to present the free-floating technique not as a better way to perform IHC but as an alternative to the slide-mounted technique that presents advantages when the sections are thick and many slices are to be processed simultaneously.  

2) “Concerns: ABSTRACT: 1. In the abstract, the authors state that the free-floating approach utilizes fewer resources (than the slice-mounted counterpart) and further discuss this point in the introduction (p.4) and in the discussion (p10), stating how lower concentrated antibodies can be used in free-floating based IF compared to mounted slices. I do not really agree, since even if floating sections ease the penetration of the antibodies, this does not really justify a drastically reduction of antibody concentration. In addition, the volumes needed for processing slices is far bigger in floating than in mounted sections based IF.”
– We have changed the text throughout the manuscript to better explain our point. Since we usually process up to 40 slices in a microcentrifuge tube with 1mL of antibody using the free-floating method, this is a much smaller volume than the amount that would be required to completely cover the same number of sections if mounted on a slide. Moreover, after incubation the antibodies can be easily recovered, as compared to incubation done on mounted sections, and can be preserved with 0.02 % (w/v) sodium azide and reused multiple times. An additional savings comes from the fact that during the mounting the slices can be attached and detached until the desire location on the slide is achieved, allowing the researcher to mount up to 12-16 sections per slides, thus decreasing the number of slides and coverslips that are utilized.

3) INTRODUCTION: 2. The authors proceed in listing the disadvantages of using slide-mounted sections. Although some of them are correct, some others are overstated. The limited antibody penetration for example can be solved by decreasing the slice thickness; washes can be efficiently performed by immerging slides in PBS-Tween or PBS-TritonX in slides' jars and let them oscillate for 5 minutes at RT and repeat up to 5 times (but 3 is normally enough) and finally, unprocessed slides can be stored vertically, even paired back-to-back, in plastic slides' boxes, hence not occupying so much storage space as the authors suggest. Concerning the fact that staining has to be performed relatively quickly, I do not really see the issue. Adherent-sections-based methods have been and still are successfully used by many in the field, suggesting they retain great reliability, and in some cases cannot be substituted by thick-floating-sections methods (i.e. colocalization experiments, complementary staining on adjacent sections etc.). I suggest the authors should focus more on the advantages their new method will bring in specific contexts, more than devaluating alternative methods. Overall, it is important for the authors to highlight the advantages of their method, but this does not necessarily imply that any other pre-existing method is ineffective and hence needs to be substituted.
– We have changed the text accordingly and presented the advantages and disadvantages of both methodologies. One advantage that we have now discussed in the manuscript is that when free-floating slices are to be collected the time required to section the entire brain is much less. In addition, the way of collecting slices allows researchers to have almost all brain regions present within one aliquot thus making it quick to stain an entire brain. 

4) “PROTOCOL 3. Step 1.1, the authors should state the developmental stage and if different ages are used (i.e. perinatal, pups, p21 and adults), indicate the relative adaptations (if any)”
– We indicated the developmental stage of the animal in the protocol.

5) “4 Step 2.2, is it compatible with thinner sections? One of the advantages of cryostat vs vibratome cutting is the possibility to slice very thin sections. Although 20um is already thinner than the minimum obtainable by vibratome sectioning, is still pretty thick, I wonder if the method is compatible with thinner sections, this would broaden even more the spectrum of applications.”
– In our experience 20 m is the minimum thickness for sections to be handled. Thinner sections would be very difficult to be handled. This has been added to the manuscript.

6) “5. Steps 3.2, 4.5 and 5.4 the authors say they place the sections in 2 ml Eppendorf tubes. The number of sections per each tube is missing.”
– We specified in the text that the number of sections per tube depends on the way the sections are collected. Typically, when we prepare a library for each brain, we collect series of 12 which translates to about 18 to 24 sections per tube. In our experience, a tube can easily accommodate up to 40 slices. 

7) “6. Step 4.1, time span indication is missing.”
– We have specified the time in the protocol to acclimate the sections (about 10-20 min).

8) “7. Step 7.1, time span indication is missing.”
– We specified the time in the text (about 10-15 min or until sections looks opaque).

9) “REPRESENTATIVE RESULTS 8. Processed instead of processing and I believe the liver figure is the number 5 and not 4.” 
– We corrected the errors. Thank you.

10) “FIGURE AND TABLE LEGENDS 9. "Freeze on dry ice and store at -80°C"”
– Corrected. Thank you.

11) “10. FIGURE1: differently from the main text, in the figure the secondary antibody step is depicted as performed in plates instead of tubes. Make sure the information is correct and consisting throughout the manuscript.”
– We changed Figure 1 accordingly to depict the secondary antibody incubation being performed in tubes.

12) “11. FIGURE 2-5: In the f. legends, thickness of the sections is not stated. Furthermore, although the images quality is high, it would be much more informative to see these results compared to the same staining performed on slice-mounted sections. And finally, an overview image of the entire section would be useful to better evaluate the overall quality of the staining, such as homogeneity of the signal and noise levels.”
– The thickness of all the sections shown in the relevant figures is 40 m, which is mentioned in the figure legends. We added new images to Figure 2 (upper panel), which show immunofluorescent IHC using free-floating at a lower magnification in order to better convey the overall quality of the staining.
13) “DISCUSSION 12. After ref.39, remove "Replace with".”
– We corrected the error.

Reviewer 2
– We thank the referee for the careful and insightful review of our manuscript. We have addressed the reviewer’s concerns and modified our manuscript accordingly.

1) “Manuscript Summary: In principle, this is a nicely written protocol describing the use of immunofluorescence in free-floating sections. However, there is nothing novel about it. Therefore, it should be stated somewhere in the manuscript that it describes a very well-established technique already used by numerous researchers worldwide. Also, before the manuscript is acceptable major errors/misconceptions with regard to IHC and NHS need to be corrected.”
– We have added additional text to communicate that the free-floating technique is not novel as well as to illustrate when it should be used over the adhered slides and vice versa. 

2) “Major Concerns: The authors claim at several locations that they use IHC, but then at the same location they go on describing how they use a secondary antibody coupled to a fluorophore. This is a protocol for free-floating immunofluorescence NOT for free-floating immunohistochemistry. The description of the protocol must be made clearer so that the reader is not confused. In the same vein, it is stated in the last sentence of the 1st paragraph of the Introduction "…is immunohistochemistry (IHC) is utilized, which is the immunostaining method that we will focus on throughout this paper", and in the first paragraph of the Discussion they also refer to IHC, although their protocol itself describes immunofluorescence. P.S.: At the core of IHC is the "histochemical" enzymatic detection, where a chromogen is altered by an enzyme coupled to an antibody through an enzymatic reaction, hence "immune+histochemistry". The authors even included this point in their current Discussion.”
– We agree with the reviewer that a little confusion has being made on the use of IHC terminology.
According to definition, “Immunohistochemistry is a laboratory method that uses antibodies to check for certain antigens (markers) in a sample of tissue. The antibodies are usually linked to an enzyme or a fluorescent dye.” (https://www.cancer.gov/publications/dictionaries/cancer-terms/def/immunohistochemistry ). The definition does not indicate if the secondary antibody is conjugated to an enzyme or fluorochrome. IHC and ICC by themselves do not specify the labeling method, thus it can help to combine them with the detection technique to clearly delineate the sample type and labeling method, i.e. ICC/IF, fluorescent IHC. With time IHC has been used incorrectly to refer to chromogenic immunohistochemistry. We have reviewed the text in the manuscript accordingly in order to be consistent with the terminology used.

3) “Since the major goal of this manuscript is to provide a general protocol for the use of free-floating sections, the authors should leave their current description of immunofluorescence. In addition, they should refer in the protocol itself to alternative detection methods based on IHC in free-floating sections based on enzymatic detection, e.g., with alkaline phosphatase or peroxidase in conjunction with appropriate substrates and chromogens and with non-aqueous mounting media.”
– We have adjusted the text accordingly to communicate that the protocol presented is for fluorescent IHC and that it can be adapted for different IHC stainings.

4) “One cannot not use always normal horse serum, because researchers may also use a primary antibody generated in horse. Instead, the authors should state that normal serum should be use and mention NHS as an example.”
– We modified the text accordingly. 

5) “In our experience handling of 20µm thick free-floating sections is extremely difficult and often damages of the sections. When bulk staining is aimed for, but many sections become damaged, this defeats the purpose. For this reason, it is not advisable to use brain sections thinner than 40µm for bulk staining. Or if individual 20µm thick sections are stained, then more time and effort needs to be invested in careful handling of sections. Also, a 20µm thick section is rarely thick enough to follow dendrites and axons. These points have to be added to the Discussion.”
– We included these points to the Discussion.

6) “Minor Concerns: In sentence below (in Discussion) delete "Replace with" "……organization and morphology39. Replace with Our lab has also successfully applied this protocol to many different tissues, including brain, liver, heart, kidney,….."; Correct sentence below (in Discussion) to: "…., such as a jewelers lamp, during the mounting process can be helpful for piecing together sections…."”
– We have corrected all these concerns. Thank you.

Editorial Comments
– Thank you for the suggestions and comments on our manuscript. We have addressed the concerns and modified the text accordingly.

1) “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.”
“1) Please include an ethics statement before your numbered protocol steps indicating that the protocol follows the animal care guidelines of your institution.”
– The focus of this manuscript is on how to perform histological-based staining using free-floating sections and not on how rodent perfusion is performed. An ethical permit is not needed to perform free-floating immunohistochemistry. Nevertheless, we have added a short statement to Step 1.1.
“2) 1.1: mention strain, sex, age. How is the perfusion performed?”
– Since the focus of this manuscript is on the performing histological-based staining using free-floating sections, we will not be showing how rodent perfusion is performed. We have adjusted Step 1 in the protocol accordingly to reflect this change, added age, sex, species information, and refer to a suitable reference for how to perform prefusion in adult rodents (Gage, G. J., Kipke, D. R., Shain, W. Whole Animal Perfusion Fixation for Rodents. J. Vis. Exp. (65), e3564, doi:10.3791/3564 (2012)). 
“3) 7.4: mention magnification and other settings.”
– The choice of microscope and magnification varies greatly on the tissue used (e.g. brain versus liver) and the structures or proteins that are being imaged (e.g. mitochondria versus cytoplasmic expression). Examples of the type of microscope and magnifications often used are included but are researcher dependent.

2) “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.”
– We have taken care to ensure that the Discussion text includes all these topics.

3) “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 cryomold, netwell 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 removed commercial sounding language (i.e. cryomold, netwell, OCT) and adjusted the text accordingly. Thank you.

4) “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 previously published.
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