To the Editor,
	Our coauthors and I thank you and the reviewers for your interest in publishing this study. We have carefully considered all of the comments made by the reviewers and have addressed them below. We have made the necessary modifications to the manuscript, and tracked the changes. 
We hope the manuscript is now fully acceptable to you for publication in your journal. We look forward to hearing from you when you have had an opportunity to consider our responses and the revisions we have made.
	Yours faithfully,

Lisha Mou 
			______________________________________________
Editorial comments: 
Q: 1. Protocol Language: Please ensure that ALL text in the protocol section is written in the imperative voice/tense as if you are telling someone how to do the technique (i.e. “Do this”, “Measure that” etc.) Any text that cannot be written in the imperative tense may be added as a “Note”, however, notes should be used sparingly and actions should be described in the imperative tense wherever possible.
(1) Examples NOT in the imperative: 1.1, 1.2, 2.8, 4.3, etc.
(2) Lines 103-105 should be a note.
A: Thanks for your suggestion, we revised the manuscript as your suggestions.

(1) Previous：1.1 Whole-genome BLAST analysis was used to identify 19 porcine specific genes that were different from those of humans or monkeys, using Software of NCBI (www.ncbi.nlm.nih.gov).
Revised：1.1 Perform whole-genome BLAST analysis to identify porcine specific genes that were different from those of humans, monkeys or mouse, using Software of NCBI (www.ncbi.nlm.nih.gov). Page 4, Line 99-101.

(2) Previous: 1.2 Primers were designed according to 19 pig-specific genes (Table 1) using software of Primer 5 and were produced by The Beijing Genomics Institute.
Revised: 1.2 Design the primers according to 19 pig-specific genes (Table 1) using software of Primer 5. Page 4, Line 102-104.

(3) Previous: 2.1 500 L whole blood of the above samples was first placed into different EP tubes, respectively.
Revised: 2.1 Place 500 L the whole blood of above samples into different EP tubes, respectively. Page 4, Line 111-112.

(4) Previous: 2.5 The mixture was then transferred into the adsorption column, centrifuged at 8000rp for 2 min, and finally, the waste liquid was discarded.
Revised: 2.5 Transfer the mixture into the adsorption column, centrifuged at 6200×g for 2 min, and finally, the waste liquid was discarded. Page 5, Line 119-120.

(5) Previous: 2.8 The DNA solution was collected into the centrifuge tubes
and stored at -20℃.
Revised: 2.8 Store the DNA solution at -20℃. Page5, Line130.

(6) Previous: 5.4 The supernatant was transferred to a new 1.5Ml centrifuge
tubes, respectively. Circulating DNA was extracted from the above supernatant using a Serum/Circulating DNA Extraction Kit as the protocol 2 of isolating genomic DNA, per the manufacturers’ protocol.
[bookmark: OLE_LINK68][bookmark: OLE_LINK65]Revised: 5.4 Transfer the supernatant to a new 1.5mL centrifuge tubes, respectively. Extract the circulating DNA from the above supernatant using a Serum/Circulating DNA Extraction Kit as the protocol 2 of isolating genomic DNA, per the manufacturers’ protocol. Page 10, Line 263-266.

(7) Previous: 5.5 The volume of circulating DNA was eventually condensed to 40L and stored at -20℃.
Revised: 5.5 Condense the volume of circulating DNA to 40L and stored at -20℃. Page 10, Line 267-268.

Q: 2. 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 show 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. Some examples:
1) 2.5, 2.6 : Mention centrifuge speeds in x g.
A: (1) Previous: 2.5 The mixture was then transferred into the adsorption column, centrifuged at 8000rp for 2 min, and finally, the waste liquid was discarded.
Revised: 2.5 Transfer the mixture into the adsorption column, centrifuged at 6200×g for 2 min, and finally, the waste liquid was discarded. Page 5, Line 119-120.

(2) Previous: 2.6 Add 800µL rinse solution to each adsorption column; centrifuge for 1min at 8000rpm. Place the columns at room temperature for a few minutes to dry the remaining rinse solution.
Revised: 2.6 Add 800µL rinse solution to each adsorption column; centrifuge for 1min at 6200×g. Place the columns at room temperature for a few minutes to dry the remaining rinse solution. Page5, Line 121-123.

2) 2.6: what is the composition of rinse solution, elution buffer etc.?
A: (1) Previous: 2.6 Add 800µL rinse solution to each adsorption column; centrifuge for 1min at 8000rpm. Place the columns at room temperature for a few minutes to dry the remaining rinse solution.
Revised: 2.6 Add 800µL rinse solution to each adsorption column; centrifuge for 1min at 6200×g. Place the columns at room temperature for a few minutes to dry the remaining rinse solution. 
Note: the rinse solution is provided by the manufacturer. Page5, Line 121-124.

(2) Previous: 2.7 Transfer the adsorption columns to another clean centrifugal tube, add 50µL elution buffer to the middle of the adsorption films, and place them at room temperature for 2-5 min. And then centrifuge 8000rp for 1 min.
Revised: 2.7 Transfer the adsorption columns to another clean centrifugal tube, add 50µL elution buffer to the middle of the adsorption films, and place them at room temperature for 2-5 min. And then centrifuge 6200×g for 1 min.
Note: the elution buffer is provided by the manufacturer, but the TE buffer, containing 10 mM Tris-HCl (pH 8.0) and 0.1 mM EDTA, can also elute the DNA. Page 5, Line 125-129.

3) 4.2: Citing a product manual is not sufficient for filming.
A: Previous: 4.2 Harvest the above plasmids following a protocol, such as Omega Biotech.
Revised: 4.2 Harvest the above plasmids following the protocol below.
4.2.1. Isolate a single colony from a freshly streaked selective plate, and inoculate a culture of 1- 5 mL LB medium containing the appropriate selective antibiotic. Incubate for ~12-16 hours at 37°C with vigorous shaking (~ 300 rpm). 
4.2.2. Centrifuge at 10,000 x g for 1 minute at room temperature.
4.2.3. Decant or aspirate and discard the culture media.
4.2.4. Add 250 µL Solution I/RNase A. Vortex or pipet up and down to mix thoroughly. Complete resuspension of cell pellet is vital for obtaining good yields.
Note: RNase A must be added to Solution I before use.
4.2.5. Transfer suspension into a new 1.5 mL microcentrifuge tube.
4.2.6. Add 250 µL Solution II. Invert and gently rotate the tube several times to obtain aclear lysate. A  2-3 minute incubation may be necessary.
Note: Avoid vigorous mixing as this will shear chromosomal DNA and lower plasmid purity. Do not allow the lysis reaction to proceed more than 5 minutes.
4.2.7. Add 350 µL Solution III. Immediately invert several times until a flocculent white precipitate forms.
Note: It is vital that the solution is mixed thoroughly and immediately after the addition of Solution III to avoid localized precipitation.
4.2.8. Centrifuge at maximum speed (≥13,000 x g) for 10 minutes. A compact white pellet will form. Promptly proceed to the next step.
4.2.9. Insert a DNA Mini Column into a 2 mL Collection Tube.
4.2.10. Transfer the cleared supernatant from Step 8 by carefully aspirating it into the DNA Mini Column. Be careful not to disturb the pellet and that no cellular debris is transferred to the DNA Mini Column.
4.2.11. Centrifuge at maximum speed for 1 minute.
4.2.12. Discard the filtrate and reuse the collection tube.
4.2.13. Add 500 µL HBC Buffer.
Note: HBC Buffer must be diluted with 100% isopropanol before use. 
4.2.14. Centrifuge at maximum speed for 1 minute.
4.2.15. Discard the filtrate and reuse collection tube.
4.2.16. Add 700 µL DNA Wash Buffer.
Note: DNA Wash Buffer must be diluted with 100% ethanol prior to use.
4.2.17. Centrifuge at maximum speed for 1 minute.
4.2.18. Discard the filtrate and reuse the collection tube.
Optional: Repeat Steps 16-18 for a second DNA Wash Buffer wash step.
4.2.19. Centrifuge the empty DNA Mini Column for 2 minutes at maximum speed to dry the column matrix.
Note: It is important to dry the DNA Mini Column matrix before elution.
Residual ethanol may interfere with downstream applications.
4.2.20. Transfer the DNA Mini Column to a clean 1.5 mL microcentrifuge tube.
4.2.21. Add 30-100 μL Elution Buffer or sterile deionized water directly to the center of the column membrane.
Note: The efficiency of eluting DNA from the DNA Mini Column is dependent on PH. If using sterile deionized water, make sure that the pH is around 8.5.
4.2.22. Let sit at room temperature for 1 minute.
4.2.23. Centrifuge at maximum speed for 1 minute.
Note: This represents approximately 70% of bound DNA. An optional second elution will yield any residual DNA, though at a lower concentration. 
Page 8, Line 176-223.
    

4) 4.3: How is the enzyme digestion done? Cite a reference and mention enzyme concentrations.
A: Previous: 4.3 The above plasmids were verified by double restriction enzyme digestion using EcoR I and Bam H1.
Revised: 4.3 Verify the above plasmids using by double restriction enzyme digestion using EcoR I (15 U/μL) and Bam H1(15 U/μL). Page 8, Line 224-226.

5) Line 150: “Water bath at 37℃ for 2 hours” is incomplete
A: Previous: Water bath at 37℃ for 2 hours.
Revised: Incubate in water bath at 37℃ for 2 hours. Page9, Line 229.

3. Protocol Numbering: Add a one-line space between each protocol step.
A: A one-line space has been added between each protocol step. Please see our manuscript for details.

 4. 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 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.
A: The filmable contents used to make a video have been highlighted. Please see our manuscript for details.

 5. Results: Please add at least one paragraph of results text that explains your representative results in the context of the technique you describe; i.e. how do these results show the technique, suggestions about how to analyze the outcome etc. This text should be written in paragraph form under a "Representative Results" heading and should refer to all of the results figures. You may include the figure captions under this heading but the captions and figure text must be separate entities.
A:  In this protocol, porcine specific primers were designed, plasmids-containing porcine specific DNA fragments were constructed, and standard curves for quantitation were established. Species specificities of above 19 primers were confirmed by PCR. Species-specific primers (primer no.4 and primer no.11) were then used to quantify cpsDNA by qPCR in pig-to-mouse cell transplantation models and pig-to-monkey artery patch transplantation models[22].
Figure 1 Gene identity between pig and human or monkey. 
Figure 2 Interspecies specificity and regular PCR detection of cpsDNA. 
Figure 3 Establishment of standard curve for absolute quantification.
Figure 4 Key parameter Settings of qPCR software. Page12, Line 282-293.

6. 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.
A: critical steps within the protocol: In our protocol, cfDNA should be extracted before qPCR. Will this cause cfDNA loss? The amount of DNA loss may be more than the amount of extracted DNA. Whether direct qPCR detection without DNA extraction is feasible requires further study. Page21, Line 381-383.

 6. Figures/tables: 
1) Your figure panel labeling scheme is confusing. Please use standard labels: A, B, C, etc.
2) Please remove the embedded figures/ tables from the manuscript. Figure legends, however, should remain within the manuscript text, directly below the Representative Results text.
A: Thank you for your suggestions. We revised it.
[image: ]

Avoid jpeg figures.
A: We have changed the style of our figures avoiding jpeg figures. Please see our manuscript for details.

Increase font sizes on fig 2.
A: We have increased font sizes on fig 2. Please see our manuscript for details.

6) It is unclear if there are 3 figures or 4 figures.
A: There are 4 figures in our manuscript. Please see our manuscript for details. Page12, Line 287-293.

7. Figure/Table Legends: Please expand the legends to adequately describe the figures/tables. Each figure or table must have an
accompanying legend including a short title, followed by a short description of each panel and/or a general description.
A: Figure 1 Gene identity between pig (sus scrofa, ssc) and human (homo sapiens, hsa) or monkey (Macaca fascicularis, mfa). The gene sequences from three different species were compared by BLAST analysis. BLAST sequence analysis used genomic annotation information (the mRNA sequence) from the three species downloaded from NCBI (www.ncbi.nlm.nih.gov). The mRNA sequences of human, monkey, and pig genes were 139116, 65927, and 71498, respectively.

A: Figure 2 Regular PCR validates specificity of porcine specific primers. The pig genomic DNA fragments were amplified by primers 1-19（A）. The human/monkey/mice genomic DNA fragment could not be amplified by some primers（primer no.4 and no.11）. The stars (＊) indicate no amplifications in human/monkey genomic DNA. The pound sign (#) indicates no amplification in mouse genomic DNA (B). The two species-specificities primers （primer no.4 and no.11）were further proven to specifically amplify pig DNA in the pig-to-monkey artery patch and/or pig-to-mouse cell transplantation models, respectively (C).

A:  Figure 3 Establishment of the standard curve for absolute quantification. The amplification plots, melt curve plots, and standard curve views of (A) primer no.4 and (B) primer no.11 from the qPCR machine (see table of materials) are exhibited.

A:  Figure 4 The procedure of reaction system of qPCR was showed. A good standard (R value close to 1, amplification efficiency is within 100%±5%) could be used up to half a year.

8. 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 The Beijing Genomics Institute, ExTaq, Gelred, Omega Biotech, THUNDERBIRD SYBR, Applied Biosystems (ViiA™7).
A: We have deleted all trademark, registered trademark symbols (TM/R) and the mention of company brand names.

9. Table of Materials: Sort the list alphabetically.
A: We have sorted list alphabetically and uploaded to the Editorial Manager site in the form of Excel files.

Previous：The value of this method suggests that it can be used as a simple, convenient, cheap and less invasive method to monitor the immune rejection of xenotransplantation.
Revised：The value of this method suggests that it can be used as a simple, convenient, low cost, and less invasive method to monitor the immune rejection of xenotransplantation. Page 2, Line 47-49.

Reviewers' comments:
Reviewer #1:  
Q: Minor edits: (1) "...artery patch transplantation models.Circulating DNA..." should be modified to "...artery patch transplantation models. Circulating DNA...”
A: Previous: This manuscript describes a simple and effective method to monitor immune rejection in pig-to-mouse cell transplantation models and pig-to-monkey artery patch transplantation models.Circulating DNA is a potentially non-invasive biomarker for organ damage. In this study, circulating pig-specific DNA (cpsDNA) was monitored during xenograft rejection by quantitative real-time PCR (qPCR).
Revised: This manuscript describes a simple and effective method to monitor immune rejection in pig-to-mouse cell transplantation models and pig-to-monkey artery patch transplantation models. Circulating DNA is a potentially non-invasive biomarker for organ damage. In this study, circulating pig-specific DNA (cpsDNA) was monitored during xenograft rejection by quantitative real-time PCR (qPCR). Page 2, Line 39-43.

Q: Minor edits: (2) "And then using species-specific primers quantify..." should be modified to "Species-specific primers were then used to quantify.." or similar. This should be changed in the section titled "Summary" as well.
A: Previous：And then using species-specific primers quantify cpsDNA by qPCR in pig-to-mouse cell transplantation models and pig-to-monkey artery patch transplantation models.
Revised：Species-specific primers were then used to quantify cpsDNA by qPCR in pig-to-mouse cell transplantation models and pig-to-monkey artery patch transplantation models. Page 1-2, Line 46-47.

Q: Minor edits: (3) "Therefore, circulating porcine DNA be released into the recipient's blood post-xenotransplantation because of xeon-rejection" should be changed to "Therefore, circulating porcine DNA can be released into the recipient's blood post-xenotransplantation because of xeno-rejection".
A: Previous：Therefore, circulating porcine DNA be released into the recipient's blood post-xenotransplantation because of xeon-rejection.
Revised: Therefore, circulating porcine DNA can be released into the recipient's blood post-xenotransplantation because of xeno-rejection. Page 3, Line 82-83.

Q: Minor edits: (4) "including blood from pigs, monkeys, volunteer humans, monkeys with pig grafts, and mice with porcine cells were extracted..." should be changed to "(including blood from pigs, monkeys, volunteer humans, monkeys with pig grafts, and mice with porcine cells) were extracted..."
A：Previous: The genomic DNA of the blood samples（including blood from pigs, monkeys, volunteer humans, monkeys with pig grafts and mice with porcine cells） were extracted using a genomic DNA Extraction Kit (Tiangen, DP304-02).
Revised: The genomic DNA (including blood from pigs, monkeys, volunteer humans, monkeys with pig grafts, and mice with porcine cells) were extracted using a genomic DNA Extraction Kit. Page 4, Line 107-110.

Q: Minor edits: (5) There are multiple extra spaces " " present that should be removed. Markup (underlining, highlighting) should be removed.
A: We have removed the multiple extra spaces " " and the markup. Please see our manuscript for details.

Reviewer #2: 
Q: (1) Replace cheap with low cost
A: (1) Previous: The value of this method suggests that it can be used as a simple, convenient, cheap and less invasive method to monitor the immune rejection of xenotransplantation. 
Revised: The value of this method suggests that it can be used as a simple, convenient, low cost, and less invasive method to monitor the immune rejection of xenotransplantation. Page 1, Line 32-44, Page 2, Line 47-49.

(2) Previous: This is less invasive, highly sensitive and specific, cheap, and time-saving.
Revised: This is less invasive, highly sensitive and specific, low cost, and time-saving. Page 3, Line 80-81.

Q: (2) Replace DNA maker with DNA marker
[bookmark: OLE_LINK88]A: Previous: Add 5uL sample and 2-Log DNA Ladder (0.1–10.0 kb，NEB，N3200S)  or DNA maker I (0.1–0.6 kb, TIANGEN, MD101-02) which contain 1uL 6×DNA loading buffer (Solarbio, D1010)  into the Agarose gel，and then electrophorese at 120mA until the bands are separated.
Revised: Add 5L sample and 2-Log DNA Ladder (0.1–10.0 kb) or DNA marker I (0.1–0.6 kb) which contain 1L 6×DNA loading buffer into the Agarose gel, and then electrophorese at 120mA until the bands are separated. Page 8, Line 148-150.
[bookmark: OLE_LINK1]
Reviewer #3: 
Q: (1) Add more specific information about the primers in Table 1. What's gene ID in NCBI_any link? What's genes and chromosomal locations for each primer? What's discrepancy of the primers with those from other species?  
A: Specific information about the primers and Gene related information is shown in Table 1.

Q: (2) What kind of pig?
A: Information about the pig used in the experiment is in the material list.

Reviewer #4: 
General remark
Q: (1) First, the authors use kits produced by Chinese companies without mentioning the kits during the working process. However this is necessary in order to know which solution has to be added. Also the columns used should be described in detail. The question is, whether all the materials from the Chinese companies are freely available everywhere.
A: The kits used in the study have described during the working process, and all the materials from the Chinese companies are freely available.

Q: (2) Second, some parts of the text which will be visualized are confused, so there is the risk that the visualization will also be confuse.
A: We've corrected the confusing parts.

Q: (3) Third, the English of the text needs improvement, there are some typos (e.g., line 82 xeon-rejection).
A: We have corrected all the spelling mistakes. For example, 
Previous：Therefore, circulating porcine DNA be released into the recipient's blood post-xenotransplantation because of xeon-rejection.
Revised: Therefore, circulating porcine DNA can be released into the recipient's blood post-xenotransplantation because of xeno-rejection. Page 3, Line 82-83.

Comments on specific points
Q: Line 98: the genes should also be different from mouse DNA
A: Previous：1.1 Whole-genome BLAST analysis was used to identify 19 porcine specific genes that were different from those of humans or monkeys, using Software of NCBI (www.ncbi.nlm.nih.gov).
Revised：1.1 Perform whole-genome BLAST analysis to identify porcine specific genes that were different from those of humans, monkeys or mouse, using Software of NCBI (www.ncbi.nlm.nih.gov). Page 4, Line 99-101.

Q: Line 11: what means beads?
A: Previous：Centrifugal briefly to remove beads from the inner wall of the tube covers. Add 500µL anhydrous ethyl alcohol and shake well.
[bookmark: OLE_LINK3]Revised: Centrifuge briefly to the remove liquid beads from the inner wall of the tube covers. Add 500µL anhydrous ethyl alcohol and shake thoroughly. Page 5, Line 117-118.

Q: Line 129: predegeneration???
A: Previous：Put these 0.6mL EP tubes into PCR-Cycler，and run the program, perform the following steps：Predegeneration：95℃ for 30s;  Denaturation  60℃ for 5s;  Annealing 60℃ for 30s.
Revised: Put these 0.6mL EP tubes into the PCR-Cycler, perform the following steps: Denaturation: 95℃ for 5s; Annealing: 60℃ for 30s;  extension:72℃ 30s.Page 5-6，Line 140-141.

Q: Line 144: In order to clone a fragment of pig DNA which than can be used for the generation of the standard curve, the primers used should be binding to this piece of pig DNA, so you need to define the fragment. This is extremely badly explained in this section.
A: What is unclear in this section has been redescribed in our manuscript

Q: Table 1: In context with the last remarks, the primers used and finally selected should be named indicating the gene and the Accession number.
A: Primer no. 4 in human/monkey cohort (forward: 5′‐TTCAATCCCA 
CTTCTTCCACCTAA‐3′, reverse: 5′‐CTTCATTCCATCTTCATAATAAC 
CCTGT‐3′).
Primer no. 11 for mouse model (forward: 5′‐TGCCGTGGTTTCC 
GTTGCTTG‐3′, reverse: 5′‐TCACATTTGATGGTCGTCTTGTCGTC 
T‐3′).
Details of all the primers can be found in Table1. Page 7, Line 169-175.

Q: Line 155: particles??
A: Previous：Number of particles in 1mL starting standard solution：N= (2×10E11)/ (6.02×10E23) mol;
Revised: Number of plasmid in 1mL starting standard solution：N= (2×10E11)/ (6.02×10E23) mol; Page 9, Line 235-236.

Q: Line 165: dark environment???
A: Previous：Prepare reaction system of qPCR（all steps are performed in a dark environment）: Add the pre-mixed solution which contains 325μL THUNDERBIRD SYBR qPCR Mix, 13μL 5' primer, 13 μL 3' primer, and 169μL ddH2O into a 1.5mL EP tube, which was then thoroughly mixed and slightly centrifuged.
Revised: Prepare reaction system of qPCR（all steps are protected from light）: Add the pre-mixed solution which contains 325μL qPCR Mix, 13μL 5' primer, 13 μL 3' primer, and 169μL ddH2O into a 1.5mL EP tube, which was then thoroughly mixed and slightly centrifuged. Page 9, Line 245-248.

Q: Figure 1: It is absolutely unclear what is shown in Figure 1A, B1-B3. Please explain it much better.
A: The pig genomic DNA fragments were amplified by primers 1-19（A）. The human/monkey/mice genomic DNA fragment could not be amplified by some primers（primer no.4 and no.11）. The stars (＊) indicate no amplifications in human/monkey genomic DNA. The pound sign (#) indicates no amplification in mouse genomic DNA (B). The two species-specificities primers （primer no.4 and no.11）were further proven to specifically amplify pig DNA in the pig-to-monkey artery patch and/or pig-to-mouse cell transplantation models, respectively (C). Page 14, Line 312-319.
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