1. There is still commercial language in Figure 1 (InjectMan NI2, CellTram 4r); please remove if possible.

        Authors : The figure 1 was modified, all commercial language were removed. Thank you.


2. Figure 3 is missing panel labels.

The figure 3 was modified. So we adapted our Figure legend. Thank you.


3. There is still some confusing language; I have highlighted some parts but the whole manuscript could use more revision.

[bookmark: _GoBack]The changes were made. Please find the new version. Thank you.

`Editorial comments:
General:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. 
Authors: Thank you for your remarks. We modified sentences and took all your advice into consideration.

2. Please ensure that the manuscript is formatted according to JoVE guidelines–letter (8.5” x 11”) page size, 1-inch margins, 12 pt Calibri font throughout, all text aligned to the left margin, single spacing within paragraphs, and spaces between all paragraphs and protocol steps/substeps.
Authors: OK Thank you. 

3. Please provide an email address for each author.
Authors: ok we added all the email addresses under the affiliation section.

4. Please shorten the Summary to 10-50 words.
Authors: OK Thank you.

5. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please limit the use of commercial language from your manuscript and figures and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials and Reagents.
For example: Kovaslides, InjectMan, CellTram, Eclipse TE2000-S, EZ1, AmpliTaq Gold®, Syber Safe
Authors:  The modifications were done.

Protocol:
1. Please ensure that all text in the protocol section is written in the imperative tense as if telling someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.). The actions should be described in the imperative tense in complete sentences wherever possible.
Authors:  ok we modified some sentences. Thank you.

2. There is a 10 pages limit for the Protocol, but there is a 2.75 page limit for filmable content. Please highlight 2.75 pages or less of the Protocol (including headers and spacing) that identifies the essential steps of the protocol for the video, i.e., the steps that should be visualized to tell the most cohesive story of the Protocol. Remember that non-highlighted Protocol steps will remain in the manuscript, and therefore will still be available to the reader.
Authors:  we highlighted protocol sections for the video thank you.

3. Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed? Alternatively, add references to published material specifying how to perform the protocol action. If revisions cause a step to have more than 2-3 actions and 4 sentences per step, please split into separate steps or substeps.
Authors: Ok we modified the section especially about the cloning and the separation. Please find the new substeps and we added a reference about this method for isolating single prokaryotic cell that we applied to isolate virus by indirect way.


Specific Protocol steps:
1. 1.2: Around how many amoebae is this?
Authors:  its 1x 106 cells/mL.
2. 2.1: Please define TS medium and/or include in the Table of Materials.
Authors:  thank you we clarified this point TS would signify starvation medium we added too in the table.
3. 2.3: Around how long does this take?
Authors:  We added time estimation in the discussion section
. 
4. 3: This is slightly confusing-when is virus incubated with amoebae? What volume is used?`
Authors: Yes 100 µL of the virus mixture are infecting the amoeba. We modified the sentences

5. 5.3: Please provide the PCR conditions you used.
Authors:  We added PCR steps thank you
6. 7.1: Please provide more information on preparing the glow-dischared grid.
Authors: The glow-discharge allows to obtain a hydrophilic grid. We detailed more of this in the manuscript it’s a specific technic used by the electron microscopy platform. And we showed that in the reference (Bou Khalil et al.) and in the movie that we did for JOVE previously.

7. 8: Please provide a reference for this procedure.
Thank you for all your remarks. The modifications were done.

Figures: 
1. If necessary, please obtain explicit copyright permission to reuse any figures from a previous publication. Explicit permission can be expressed in the form of a letter from the editor or a link to the editorial policy that allows re-prints. Please upload this information as a .doc or .docx file to your Editorial Manager account. The Figure must be cited appropriately in the Figure Legend, i.e. “This figure has been modified from [citation].”
Authors: This picture is an original figure made by Dehia Sahmi-Bounsiar inspired from the picture of the workstation took in the laboratory 1 A.  We contacted the commercial and he said that for a schematic figure 1C it’s not necessary to add a citation. 


2. Figure 2A: Please provide a scale bar here. 
Authors: scale bar was added thank you please find the new one.
Figure 3: Please define ‘PC’ and ‘NC’. 
Authors: PC and NC are for positive and negative controls we modified the file.
4. Please remove the embedded tables from the manuscript. All tables should be uploaded separately to your Editorial Manager account in the form of an .xls or .xlsx file. Each table must be accompanied by a title and a description after the Representative Results of the manuscript text.
Thank you for all your remarks. The modifications were done.

References:
1. Please ensure references have a consistent format.
Authors: we used JOVE format. Please find modifications that we did for reference section.
Table of Materials:
1. Please ensure the Table of Materials has information on all materials and equipment used, especially those mentioned in the Protocol.
Authors: Thank you. The table of materials was completed.
Reviewers' comments:
Reviewer #1:
Manuscript Summary:
In this manuscript, titled "Single cell micro aspiration as an alternative strategy to fluorescence-activated cell sorting for giant virus mixture separation" by Sahmi-Bounsiar et al, authors describe a single cell micro aspiration method for the separation of amoeba infected by giant viruses as an independent method.
The field of giant viruses face many technical challenges right from isolation of virus to its characterization. The aspiration method described in this study appears to be simple and can be easily followed and will be a useful tool for people working in this area.
Method is detailed sufficiently for anyone to replicate.

Major Concerns:
None

Minor Concerns:
Just wondering how does the cell morphology affect the micro-aspiration process?
Authors: Cellular morphology affects microaspiration in the sense of the diameter of the microcapillary used: the cell size according to the inner diameter of microcapillary, the capacity of the membrane to deform can help the entry of the cell into the microcapillary, the adhesion of the membrane on the surfaces prevents the cells from being aspirated by microcapillary, the motility of the cells can disturb the smooth progress of the microaspiration.
Herein amoeba became rounded by the infection so it’s more easy in this case to capture by the capillary.

There are grammatical errors throughout the manuscript. Language is not always easy to follow. It appears that the "instructions" (protocol) have been combined with the "findings" (of the method development) that is leading to some confusion. Manuscript needs to be read for English and some parts have to be rewritten.
Authors: we modified and improved all sections. Thank you for all your constructive remarks, we took note and have made the necessary changes



Reviewer #2: 
Manuscript Summary:
This manuscript describe a protocol to sort single virus-infected amoeba cells using microscopy inspection and micro-aspiration to achieve clonal virus isolates for further characterization and investigation. Overall this is an interesting technique that has the potential for significantly advancing the discovery and characterization of giant viruses, but also of other viruses of protists.
That said I strongly recommend the authors carefully revise the manuscript to improve the grammar and word choices. I found myself too many times second guessing what it was meant with specific sentences and re-phrasing sentences in my head to try to get to the point (I think) the authors were trying to convey. I do not think there are major flaws with this interesting method, just the (significant) editorial corrections are needed.

Major Concerns:
- Significant editorial editing is needed to allow readability and flow. I am guessing the video will help understanding the workflow. For example, I am very confused why step 2 is necessary rather than doing directly step 3.
Thank you for all your remarks, we took note and made changes.
We think that we needed to infect the amoeba before applying the micro aspiration so we believed that we needed to conserve this step 2 in the video.

- It is not clear to me why flow cytometry sorting did not work to get clonal viruses in the end. Maybe I got lost in translation and the point was made. In that case, it needs to be clarified by improving the grammar and writing style (including word choices). 
Do single amoeba cells get co-infected by multiple viruses? Or do the authors mean that they could not get a single infected cell without carryover free or non-specifically attached viruses? Or is it simply that they could not tell apart one cell infected by one virus type from another cell infected by a different type of virus within the same culture? In my experience and that of others, single cell sorting by flow cytometry (for cells smaller that 20-40 um) is precise and provides single cells in most of the sorted droplets.

Flow cytometry sorting is routinely used by several groups to achieve "culturable" clonal isolates as well as to produce single amplified genomes. Additionally, while not yet as extended, fluorescence activated flow cytometry sorting is also possible for sorting single viruses (from fixed and unfixed mixed assemblies) and virus-infected cells. I suggest that the authors try to take a step beyond their experience (lines 68-75: "...we were unable to observe... We failed to separate...") and make an effort to briefly describe relevant work by other groups and how the approaches compare or complement each other. And why and when one would want to use this approach; specially if working on a different system, which by the way, it is not mentioned if the method can be used beyond the amoeba-virus system. My understanding from reading this protocol is simply that it is another useful way to obtain clonal viruses, but not the only one. For example, I wonder if the authors tried to sort single unfixed viruses into healthy cultures to produce infection and propagation. Even virus populations with overlapping FCM signatures can be separated by sorting single particle
???
Authors: We modified the introduction to be clearer about what we did before to use the amoeba capture procedure. Thank you for all your comment
When we discovered that we had 2 viruses after sequencing and assembly, we tried to separate by FCM as you said by sorting single particle of virus in 96 well plate and after replication but we failed because we didn’t obtain cytopathic effect and any amplifications by PCR. We totally don’t know why we failed. It’s not technical problem because we used sorter for other cell and virus before as we published for Cedratvirus mix with Mimivirus. So we radically changed and used amoeba capture procedure. We had no idea about nature of the unknown virus. 
However, it could be possible to separate infected-amoeba. We succeeded by another method, so we added this interesting comment in the discussion section. It could be an alternative method. When we didn’t possess information about the low abundance it is sometimes difficult to know what the more appropriate technic could be. Thank you again and please find our modifications in introduction and discussion sections.


- Is the choice of virus mixture just an example using available, previously isolated, viruses. Does the method work with environmental samples, has it been tested? I guess so, so a simple mention of that would help.
The mixture came from an environmental sample after the co-culture process. The new viruses were isolated for the first time. The mention is added. Thank you.

- If the Usurpaviruses and the Clandestinoviruses are so low abundance in the mixture, how many single cells is the recommended to sort to be able to isolate them among the highly abundant Faustoviruses? Without this kind of discussion is difficult for this reviewer to fully understand if this is a good method of choice to reliably isolate low-abundance clonal viruses, or if the Sahmi-Bounsiar and colleagues were just lucky. Again, maybe a high-throughput method such as fluorescence-activated flow cytometry sorting is a more time and cost-efficient method.
Authors: the question of the abundance is not so easy to answer because first of all we worked from environmental samples where we don’t know the real viral abundance. Co-culture process probably amplifies the most abundant virus and the one that have the capability to multiply higher in this amoeba as a close-system. But we observed also in the lab (data unpublished) that medium used for the co-culture have an impact on the viral isolation. Indeed, with the same sample and using one medium we isolated a Pandoravirus with another medium we isolated a Mimivirus and it is not a random event. We believed that the interaction between the amoeba-Virus are modified why? We don’t have the answer.  
So by FCM on 96 well we failed totally as explained before by sorting viral subpopulations. However, we added this as an alternative in discussion section. Thank you

Minor Concerns:
- The term "hidden" viruses is misleading. The viruses are not hidden or disguised, they are just low-abundance. I suggest the use of "low-abundance".
Thank you for your suggestion, we have replaced hidden by low-abundance in the line 99.

- L56: please, mention briefly what those strategies are. I understand the word and space limitation but it would be very helpful to describe things succinctly instead of just providing reference numbers.
Ok we attempted to be more precise. Thank you

- L91: How was MOI calculated for each virus if they could not tell them apart? or was this a mixture created from clonal viruses to serve as example for the method?
Authors: The MOI was calculated for the mixture of viruses (Fautsovirus+Usurpativirus LCD7 or Clandestinovirus ST1). We modified the sentence. This step needs to reduce the viral titer if it’s too high we have a risk of infection by the major abundance viral population because with the co-culture process we can obtain 10^7 virus/mL in a 500 microliter well. 

- L93: An indication of the time often needed for full lysis would be helpful here.
Ok, the details have been added in the line 128-129. Thank you

- L98: what was the size of the viral inoculum?
The viral inoculum was 100 microliters. The precision was added in the line 136.

- L162: I do not understand what is meant here by "positive culture samples"
Positive culture sample is the sample where we observed a cytopathic effect.

- L166-168: I suggest using the very same nomenclature for these genes here and in Table 2.
Thank you for your suggestion. We made the necessary modifications. 

- L169-173: please provide the thermocycling conditions.
The conditions were added in the 228-231. Thank you.

- L201-202: What are those steps? Mention and provide useful references please. Are the characterization steps for giant viruses different than from any other virus?
Authors: The steps contain the genome sequencing, the genome assembly and bioinformatics analyses and study of their replicative cycle. We added references thank you

- L204: The description of representative results is too vague. I suggest adding some more details. Also, the use of the term "cloned" is confusing. Do the authors mean "clonal" or that the genome or some DNA fragments were "cloned" into a plasmid (molecular biology tools)...
Authors:  We developed our first results more, however, about genome sequencing and other studies they are ongoing in the laboratory.
-We mean clonal; the correction was done in the line 305. Thank you

- L233: Figure 5 is not referred to in the text. Where the virus samples fixed prior to staining with SYBR Green (also, please indicate which SYBR Green was used). What is the difference between the 5 Faustovirus strains (please indicate which strains these are) on the left hand side and the Faustovirus ST1 on the right hand side? Do they have different genome size, capsid size, and/or capsid morphology
Authors: We added it. We used Sybr green type I and added it in the table section. They don’t have any difference about morphologies or genome size between Faustovirus ST1 and other Faustovirus we currently don’t know. It will be something to elucidate in furthers studies. 

It would have been useful to show a flow cytometry dotplot of Usurpaviruses too for comparison. 
Authors : we modified the figure 5. gates are given as indicatives. We obtained the same superpositions between sub-populations of Faustovirus LCD7 and Usurpativirus LCD7.
[image: ]

Dark and light green and probably more descriptive than "dense" and "bright" green.
The figure key only shows two shades of purple for Clandestinovirus ST1 and for Faustovirus. Either show a full key with all colours and virus types or remove the key and leave only colour description in the figure legend.
Thank you for your suggestion. We made the necessary modifications in the line 344 and with the modification of the figure key.
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