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We thank the reviewers for their constructive criticism. We greatly appreciate your time and efforts to thoroughly review the manuscript. Please find below our detailed response to the specific recommendations of the reviewers as well as to the editorial and production comments (both in bold) in blue. An electronic version of the revised manuscript is being uploaded on the JoVE website, along with a marked-up version in which all revisions have been noted using ‚track changes‘.


Editorial and production comments:
Changes to be made by the Author(s) regarding the written manuscript:

1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
Response: We have carefully proofread the manuscript and corrected all spelling and grammar issues.

2. Please revise the title to be more concise: Molecular Analysis of the Human D1S80 Minisatellite Locus from Buccal Mucosa Epithelial Cells
Please reflect the revised title in the video as well.
Response: As suggested, the title has been revised to make it more concise. The title was changed to ‚A Guide for the Application of DNA Fingerprinting Using the Human D1S80 Locus in Lab Classes‘ in the written manuscript as well as in the associated video.


Changes to be made by the Author(s) regarding the video:
1. The institutional citation numbers are floating too high above the text. Consider bringing them down closer to the letters.
Response: As suggested, the institutional citation numbers in the title card were brought down closer to the letters.

2. 01:14 Hold on this close up of the oral swab for another moment so we can acknowledge it as viewers.
Response: We froze the frame for several seconds.

3. 01:06, 03:16, 04:00 The chapter title cards should fade out to the next shot just as they fade in from the previous shot."
Response: We agree and changed the fading effect accordingly.

4. Please upload a revised high-resolution video here:
https://www.dropbox.com/request/KKe3dHJ9hiA4HZTnAkwW?oref=e
Response: The video in its revised version has been uploaded using the above mentioned link. The video file is called “JoVE62305_revised.mp4”.


Reviewers' comments

Reviewer #1
 
Manuscript Summary:
The manuscript by Siebers et al. is interesting in that it describes in detail the methodology for VNTR fingerprinting of human individuals during a university lab class and numerical interpretation of the results. I guess the main novelty of the final publication will be the associated video.

Reviewer’s comments to the Author:

Major Concerns:
(1) The main question is about the novelty of this report. The paper by Jackson et al. 2006 seems to describe pretty much the same lab class (as far as I can see from the abstract, I have no access to the full paper). But there are no shared authors between the two papers. So, I shall leave the decision on whether the limited originality of this MS is enough for publishing by JoVE to the journal's editors.
Response: As far as we know novelty is not a requirement for publishing in JoVE. In our article we focused on scientific validity and a high degree of usefulness to the scientific community with respect to educational purposes. 


Minor Concerns:

(2) Since human fingerprinting is mainly applied to forensic matters, better attention should be devoted to procedures used to keep contamination risks as low as possible: gloves and possibly masks and hair-caps should be worn; thoroughly cleaned (or sterilized) scissors should be employed to cut swab stems; solutions should be filter-sterilized and/or autoclaved.
Response: To address this comment, a short section was added concerning the risk of sample contamination during VNTR analysis. Refer to L113-117 in the revised version. 

(3) There's a problem with Figure 5: the line depicting the regression results shown in the picture doesn't match the equation. Something wrong happened and needs to be corrected.
Response: We did not find any error in our regression equation. However, we see why this impression can arise from looking at Figure 5. Both axes in Figure 5 do not start from 0, but rather show a zoom into the plotted data. We replotted the data by rooting the graph in (0,0), demonstrating that our equation and especially the y-intercept are correctly calculated. Nevertheless, we decided against replacement of Figure 5 with the new one shown below as the data points and the regression line are not so well recognizable. 
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(4) I introduced a series of corrections and suggestions to the text in order to make it clearer and easier to read. Some better care with spelling and more generally the English language would be expected...
Response: We greatly appreciate the effort and integrated the corrections and suggestions to the manuscript. The manuscript has been thoroughly proofread, sincerely hoping to meet with your requirements.

(5) I would use italics for locus/loci, but I am not sure about JoVE's policy. I also think that dNTPs should be spelled out on first occurrence.
Response: Referring to JoVE’s policy we italicized all Latin words and nomenclature in our manuscript. The term locus/loci is derived from Latin but has been incorporated in the English language. Therefore, we did not italicize this term in accordance with the way JoVE handled this issue in the past.
As suggested, dNTPs were spelled out on first occurrence. Refer to L208 in the revised version. 

(6) Three reference are written as First Author et al. in the reference list. I am not sure about JoVE's policy: they need to be checked out. There seems to be some more general inconsistency in the reference style in the list.
Response: We reassured with the Jove style guide that for six or more authors only the first author’s name followed by et al. should be listed in the references. This is the case for the three references Reviewer #1 has pointed out. Detailed review of our reference list did not reveal any inconsistency as far as we are aware.


Reviewer #2
Manuscript Summary:
This manuscript provides an excellent example of using PCR to genotype a highly-variable minisatellite in humans. It is well-written, with the protocol well-explained, and it will be very useful in teaching genetics to students. Thanks to the authors - I am thinking about how to incorporate this kind of practical study in our own curriculum!

Reviewer’s comments to the Author:
I have no concerns.

Response: We appreciate the comment from the Reviewer #2 and wish our best for incorporating this protocol in the classroom.

Reviewer #3 
Manuscript Summary:
Overall very good procedure for application to an undergraduate class. Well thought out and with potential to have success.

Response: Thank you.


Major Concerns:
none

Reviewer’s comments to the Author:

Minor Concerns:
(1) Should include a positive control on the extraction and that was performed by the instructor and including in the downstream steps. Since these are students, they may not be able to successful perform the different steps in the procedure so if you end up with no product at the end, would be hard to pinpoint if an error occurred at the sample collection, extraction, or making/running/visualization of the gel steps. 
Response: As suggested, we have inserted a specific note in the protocol section to include a positive control that was performed by the instructor. Refer to L126-127 in the revised version. 

(2) I would also recommend adding to the classroom discussion about non-consensus alleles (microvariants) as they are common at most loci and with the low resolution offered with the agarose gel (as opposed to polyacrylamide gels or capillary electrophoretic).
Response: We have added information about non-consensus alleles in the discussion section as suggested by reviewer #3. It now reads:
 
It is worth mentioning that not all alleles for an VNTR locus contain complete repeat units. Non-consensus alleles (microvariants) that contain incomplete repeat units are common at most VNTR loci and their sizes fall in between sizes of alleles with full repeat units. These microvariants are barely detectable by agarose gel electrophoresis. In contrast, techniques like polyacrylamide gels or capillary electrophoresis can resolve alleles that differ by one to a few repeat units or microvariants12, 23–26. However, the latter techniques are less suitable for undergraduate laboratory classes as they have many disadvantages including use of hazardous compounds, complex preparation and lack of equipment.


Reviewer #4 
In this study, the authors report A Simple Method for the Molecular Analysis of the Human D1S80 Minisatellite Locus from Buccal Mucosa Epithelial Cells in Practical Laboratory Classes.

This method not really original because already described by many publications and private companies or structure which produces peadogocigal tools. The protocol is given for schools in the same objectives, here are some examples:
https://www.bioutils.ch/protocoles/10a-la-pcr-locus-d1s80
https://worldwidescience.org/topicpages/v/vntr+locus+d1s80.html
ttps://www.minipcr.com/product/minipcr-forensics-lab-d1s80-vntr/
http://babec.org/wp-content/uploads/2016/02/D1S80_Teacher.pdf

The Cold Spring Harbour Laboratory has already described this for High School, an Undergraduate by a 48-minute video available on YouTube
https://dnalc.cshl.edu/resources/dnalc-live/watch/20200515-forensic-dna-profiling-part-i-17196

Nevertheless this article is well written, clear and also pedagogical. To be more original and to fit more with the regulation should be completed by specific chapter on the regulations and safety procedures. So for this article I suggest:

Reviewer’s comments to the Author:

Major remarks:
(1) A chapter in which the authors define the regulation to use this experiment European and specific regulation concerning the use of DNA, the destruction of the sample, analysis,
human biological sample should be considered as a human sample according to the regulation of each country .
Response: As suggested, we discussed the guidelines and regulations for human sample management in the European Union. Refer to L411-421 in the revised version. It now reads:

To screen for genetic variation at the D1S80 locus, human biological sample collection along with DNA extraction and analysis is required. It is essential that the ethical use of human biological specimens is ensured throughout the whole process. Sample management is controlled within a comprehensive regulatory framework which ensures the correct use of samples and associated data18, e.g. consent for the use of human biological material. Participants must be properly informed about the use of their samples, the risk of discovery of anomalies in genetic relations (e.g. for related individuals), privacy protection and intentions for future storage of the biological specimens and data. All donors (students or colleagues) must give consent freely and understand the right to withdraw without giving reason. In general, it is indispensable to make oneself familiar with the respective guidelines and regulations for human sample management before conducting this lab class.


(2) This protocol is forbidden to be used par persons from the same family, whatever the degree of kinship (especially if it is parent/child or brother/sister) because it can reveal anomalies (example paternity problems as describe in the summary).
Response: We agree that greater emphasis should be placed on the legal basis especially when it comes to such confidential data. We included a note in the protocol section to stress that this analysis can only be performed if the student and/or legal guardian agrees to the analysis. Refer to L110-111 in the revised version. Further, we included a section in the discussion referring to the guidelines and regulations for human sample management and on this occasion mention again, that students (and/or legal guardians) must consent to this analysis before conducting this class (L411-421 in the revised version).

Minor remarks:
(3) A note should be added concerning safety measure concerning the use of the different reagents. In this period due to the COVID, this protocol cannot be used because it uses saliva.
Response: We totally agree. When working with students we are very anxious to reduce risk by replacing materials, chemicals, equipment and methods with something that is less hazardous. For this specific lab class we reduced risk by replacing ethidium bromide with PeqGreen, the avoidance of organic solvents for DNA extraction, the preference of agarose gel electrophoresis over other techniques that require the use of toxic compounds. 
We included a note to stress that it is necessary to familiarize with the safety data sheet of the single chemicals used and to take the respective precautions. Refer to L148-149 in the revised version. 
Furthermore, in L122-124 we added a note that working with saliva and epithelial cells can lead to a transmission of infectious diseases. 


(4) There is not a real conclusion in this article
Response: The conclusion of this article is that it represents a practicable protocol for DNA fingerprinting for (undergraduate) lab classes which is using cost-efficient chemicals and which can be performed within one day. We further show representative results and give insights on how to interpret or discuss the data (allele frequencies and shared alleles). The goal is to motivate students to think about the results and convey the technique of DNA fingerprinting.


Technical remarks:
(5) Lines 158, 167, 174
The centrifuge steps to be more easily used
17950 should be 18000
17450 should be 17500 or better 18000,
for pedagogical reason easier applicable.
These differences are not important for this protocol
Response: A suggested, the centrifugation steps were rounded up to 18000 x g to make it easier applicable.  

(6) Line 232
NOTES: PeqGreen Prefer less toxic and should be considered as a CMR
Response: We reassured that PeqGreen is used in accordance to the Regulation (EC) No 1272/2008 [CLP] of the European Parliament and the Council of 16 December 2008 on classification, labeling and packaging of substances and mixtures. It is classified as not harmful and is therefore not subjected to any labeling obligations of the particular national legislations. 

(7) Concerning the protocol PCR:
Line 214
the information does not fit with the figure 7 steps 2 ( 30 cycle/ 25 cycles) and in order to optimize the results generally no less than 35 cycles are used.
Response: We were not able to find any inconsistency in cycle number either in the manuscript, video or in Figure 7. According to our specific experimental settings, best results were obtained by repeating the PCR extension step 25x times. But we agree, the PCR conditions should be adjusted with respect to the particular settings used. We adapted this chapter to make it more generally valid. It now reads:

NOTE:  PCR conditions given in this protocol were optimized using the Go-Taq® DNA Polymerase (Promega) and the C1000 Touch PCR thermal cycler (Bio-Rad Laboratories). In general, PCR conditions must be adapted to the DNA polymerase. The standard extension time for a Taq DNA polymerase is 1 min/kb. 


(8) Some technical detail seems not applicable in reality.
Elongation step for fragments which are longer than 500 pb 30 sec is not enough (using a standard polymerase 1000 nuc/sec).
Response: We fully agree that the elongation step must extend 30 sec for fragments longer than 500 bp using a standard Taq polymerase. Due to the restricted time quota during the lab class we tested different elongation times and number of extension cycles beforehand and chose the experimental setup shown in the manuscript obtaining best results in a short period of time. We adapted this chapter to make it more generally valid (see response above).

(9) In this protocol it will be nice to have a positive control to validate the PCR (a positive control for example from previous PCR).
Response: As also noted by reviewer #3 we included a respective note. Refer to L126-127 in the revised version. 

(10) lines 332 to 342
In representative results, this part must be totally rewritten because it is not the aim to find likehood between individuals, in a wrong or bad context, it could be wrong interpreted.
Response: To address this comment, we included a section on allele frequencies in the results section. These allele frequencies can be used further to compare to allele distributions of different human populations (L353-362 in the revised version). We are also very cautious about the interpretation of likelihood between individuals and stress that students and legal guardians have to give consent to perform this protocol (L110-111, L411-421).

Conclusion:
This article and video not really original, but it could be published and presented if this document integrates more the regulations and ethics points concerning the use of DNA and biological samples and more focus on ethics on the exploitation of the results. So in this case, with these explanations it will be the original major point of this article.
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