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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) Y
Can you record movies/images using your own microscope camera? (Y/N) Y

2. Does your protocol include software usage? (Y/N) Y
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.
I use CamStudio which is an open-source screencasting program for Microsoft Windows released as free software to capture the steps.
3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
4.5
4.6
4.7
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.)
4.9.1 and 4.9.2

5. Will the filming need to take place in multiple locations? (Y/N) 
If yes, how far apart are the locations?  Yes, We have 2 rooms at the second floor and 1 at the first floor. 


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.

1. REQUIRED Interview Statements: (Said by you on camera)- All interview statements may be edited for length and clarity.

1.1. Dehia Sahmi-Bounsiar: Single cell-microaspiration is a method to complement the different techniques used in the field of microbiology in general and in virology in particular. It could answer key questions and resolved problems encountered during giant viruses isolation by separating a virus from a viral mixture presenting a low abundance virus as it was the case for two novel viruses: Clandestinovirus and Usurpativirus from another one which is Faustovirus  present in high abundance in a well [1]. 
1.1.1. INTERVIEW

1.2. Dehia Sahmi-Bounsiar: The main advantage of this approach is the use of an indirect strategy: It consists of separating and cloning the infected hosts to obtain a viral separation. So, this method monitor the different steps from capture to the release of cells and confirm the sorting process by microscopic observations. Finally, molecular biology is used to confirm the sorting and electronic microscopy to observe the separated viral particles. 
1.2.1. INTERVIEW

1.3. Dehia Sahmi-Bounsiar: This approach resolved a major problem of virus separation. It is a perspective for cloning amoeba or cloning protist in general [1].
1.3.1. INTERVIEW

OPTIONAL Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.    

1.4. Dehia Sahmi-Bounsiar: The person who is trying to use this technique for the first time must be rigorous and precise when controlling pressure [1]. 
1.4.1. INTERVIEW

1.5. Dehia Sahmi-Bounsiar: The visual control is essential to confirm the capture and the release of only one cell [1].
1.5.1. INTERVIEW



Section - Protocol
[bookmark: _Hlk13047761]Author comment: I need some time (by the end of next week) to send you the photos of the sections listed bellow: 
2.2.3
3.2.2
3.2.3
4.2.2
[bookmark: _GoBack]4.8.2
4.9.1
4.9.2
2. Amoeba Culture 
2.1. Use Vermamoeba vermiformis, strain CDC19 (pronounce as C-D-C-nineteen), as a cell support [1]. Add 30 milliliters of PYG medium and 3 milliliters of the amoebae at a concentration of 1 x 106 cells per milliliter in a 75-square centimeter cell culture flask [2-TXT]. Maintain the culture at 28 degrees Celsius in an incubator [3].
2.1.1. Talent shows the strain. 
2.1.2. Talent adds medium and worm solution into a flask. TEXT: PYG: protease-peptone-yeast extract-glucose
2.1.3. Talent places the flask in an incubator.
2.2. After 48 hours, transfer 10 microliters of the amoebae cell culture onto a counting slide [1], and place it under a microscope [2] to quantify the amoebae [3]. 
2.2.1. Talent injects onto slide the culture.
2.2.2. Talent inserts slide under microscope.
2.2.3. Shot of the screen counting.
2.3. To rinse, harvest 30 milliliters of the cell culture in a tube [1],and pellet the amoebae by centrifugation at 720 times g for 10 minutes [2]. Remove the supernatant and resuspend the pellet in the appropriate volume of starvation medium to obtain the concentration of 1 x 106 cells per milliliter [3]. Prepare the cellular support with the addition of antimicrobial agent.
2.3.1. Talent transfers culture into a tube.
2.3.2. Talent places the tube into a centrifuge.
2.3.3. CU: Talent removes the supernatant and adds medium to resuspend.
2.3.4. [Added Shot] CU: Talent adds agent into the dish. TEXT: SEE manuscript for the antimicrobial agent composition.
3. [bookmark: _Hlk9939548]Propagation of Stock Virus in Amoebae
3.1. In a biosafety cabinet, add 1 x 106 of amoeba culture into 2 milliliters of starvation medium [1]. Then, inoculate 100 microliters of the stock solution containing the mixture of viruses into the amoebae cell culture support at a multiplicity of infection of 0.01 [2-TXT].
3.1.1. Talent adds culture into medium.
3.1.2. Talent adds stock solution into the worm cell support. TEXT: Faustovirus/Usurpativirus LCD7 or Faustovirus/Clandestinovirus ST1
3.2. Incubate the infected amoebae cell culture support at 30 degrees Celsius for 10 to 14 hours [1], or until cytopathic effects are induced, such as amoebal rounding [2] or lysis [3], 
3.2.1. Talent takes out the cell culture from the incubator.
3.2.2. CU: Talent shows amoebal rounding.
3.2.3. CU: Talent shows lysis.
3.3. Next, use a syringe to collect the media and filtrate through a 5-micron filter to remove cellular debris [1].
3.3.1. Talent transfers the media into a syringe to filter.
4. End-point Dilution and Single Cell Micro-aspiration
4.1. Perform a serial dilution of the viral sample in starvation medium in different wells [1-TXT]. Inoculate 2 milliliters of 1 x 106 Vermamoeba vermiformis contained in each Petri dish with 100 microliters of the mixture inoculum [2]. Then, place the Petri dishes into a sealable plastic bag at 30 degrees Celsius [3].
4.1.1. [bookmark: _Hlk9941960]Talent shows vials with medium. TEXT: 10-1 to 10-11 dilution
4.1.2. Talent adds two media into each dish.
4.1.3. Talent places dishes into a bag, then into an incubator.
4.2. At 6 hours post-infection, observe the Petri dishes with inverted optical microscopy [1] and check cell morphology every 4 to 8 hours [2].
4.2.1. Talent takes out the dishes from the incubator, and places under a microscope.
4.2.2. SCOPE: Talent shows the rounding cells.
4.3.  The antimicrobial treatment is for the cellular support.
4.3.1. Use 2.3.4
4.4. Select among the Petri dishes the ones absent of any visible contamination by fungal and bacterial agents, and with evidence of cytopathic effect of amoebae due to the viruses, and with prelysis and rounding phase of the amoebae to avoid aspiration of viral particles [1].
4.4.1. Use 4.8.1
4.5. Set up a workstation with micromanipulator, manual control pressure device, inverted microscope, plug and play motor modules, camera, and computer module [1].
4.5.1. Shot of a workstation, and talents points to different materials accordingly. Important Step
4.6. [bookmark: _Hlk9942455]Choose a microcapillary of 20-micron inner diameter to allow the upkeep of an internal position and an easy release of the cell [1]. Fix the operating angle of the gripping system on the motorized module at 45 degrees [2].
4.6.1. CU: Talent shows the microcapillary opening.
4.6.2. . Important Step Author comment: We can’t see the fixation of the angle at 45°,  we just see the angle of the microcapillary and the manipulation of the plug and play motor at 4.7.1
4.7. Perform a double installation, first on the gripping system, and then on the microcapillary [1]. Focus on the cells [2]. 
4.7.1. Talent performs installation. Important Step
4.7.2.  Important Step Author comment: I don’t add oil
4.8. To clone cells, place the Petri dish containing 2 milliliters of infected amoebae under the microscope [1]. Focus first on the cells, and then on the microcapillary immersed in the culture [2]. 
4.8.1. Talent places the dish under microscope.
4.8.2. SCOPE: Talent focuses on the cells, then on the microcapillary.
4.9. Pick a rounded single cell and bring the microcapillary closer to the micromanipulator. Exert soft aspiration with manual pressure control on the cell, taking it inside the microcapillary [1]. Remove the single cell from the first sample and release in the amoebae cell culture support [2], then incubate it at 30 degrees Celsius [3].
4.9.1. SCOPE: Talent takes the cell inside the microcapillary. Important Step
4.9.2. CU: Talent releases the cell in the dish with amoeba cell culture support. Important Step
4.9.3. Talent places the dish with cells into incubator.
4.10. Dehia Sahmi-Bounsiar: Carefully control the pressure to be able to aspire a single cell and control your aspiration by the observation of the release of a single cell [1].
4.10.1. INTERVIEW
4.11. Conduct daily observations with an inverted optical microscope to observe the appearance of the cells and to monitor the emergence of the cytopathic effect [1].
4.11.1. Talent places the dish under a microscope.
5. PCR Screening
5.1. Now, operate an automated extraction system to extract DNA from a part of the positive culture samples, where a cytopathic effect is observed [1].
5.1.1. Talent operates on the extraction system.
5.2. Design primers to amplify core genes annotated as RpB2 (pronounce as R-P-B-two) for Faustovirus, major capsid protein for Usurpatvirus, and minor capsid protein for Clandestinovirus [1].
5.2.1. Talent shows the three primers.
5.3. Perform standard PCR using a thermocycler according to the manuscript [1]. Carry out 20 microliters of PCR reactions with 50 micromolar of each primer, 1x Master Mix, and RNase (pronounce as ribonucleases) free water [2-LM].
5.3.1. Talent operates on the thermocycler.
5.3.2. Table 2
5.4. Run the PCR products with DNA gel stain, on a 1.5% agarose gel, at the voltage of 135 volts [1], and visualize with UV [2].
5.4.1. Talent adds solution into gel.
5.4.2. Talent places the gel under UV to view.



Section – Results
6. Results: Optimization of the Isolation of Novel Viruses
6.1. [bookmark: _Hlk9944881][bookmark: _Hlk10042143]This protocol optimizes a micromanipulation process with single cell micro-aspiration [1]. This technique enables the capture of a rounded and infected amoeba [2] and its release in a novel plate containing uninfected amoebae [3].
6.1.1. Figure 1 – Emphasize the first and the third image in both A&B (The capture and the release)
6.1.2. Figure 2 – Emphasize the first two images in both A&B.
6.1.3. Figure 2 – Emphasize the third image in both A&B.
6.2. [bookmark: _Hlk5285524]This approach successfully isolated a new low-abundance giant viruses, named Usurpativirus LCD7 (pronounce as L-C-D-seven) [1]. Pure Usurpativirus was only observed in clone 7 with presence of Usurpativirus LCD7 DNA and absence of Faustovirus DNA [2].
6.2.1. Figure 3 – Emphasize the top two images.
6.2.2. Figure 3 – Emphasize the C7 in both top and bottom images.
6.3. Electron microscopy revealed the appearance of Clandestinovirus ST1 (pronounce as S-T-one), which has a typical icosahedral morphology without fibrils [1], as well as Usurpativirus LCD7 (pronounce as L-C-D-seven) with an icosahedral capsid of about 250 nanometers [2].
6.3.1. Figure 4 - Emphasize Figure 4A
6.3.2. Figure 4 - Emphasize Figure 4B
6.4. Flow cytometry confirmed the overlapping of populations of Faustovirus and novel virus [1].
6.4.1. Figure 5




Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
7.1. Dehia Sahmi-Bounsiar: Once mastered, this procedure can be done easily. The most important thing to remember when attempting this procedure is the necessity of a minimum observation threshold concerning the size of the entities with the good handling of the components of the workstation and the check of any contamination problem. This approach can be used as a sorting technique on basis of cell morphology [1].
7.1.1. INTERVIEW
7.2. Dehia Sahmi-Bounsiar: Currently, it is use in our laboratory for the cloning of a specific amoeba. One critic point of this technic is to maintain the cell integrity. Indeed we can have some problems with the none observation of the cell’s release, this is due mostly to the disintegration of the cell into the microcapillary. This method could be an efficient alternative when flow cytometry and FACS sorting are not available and when specific technic limitations are reached [1].
7.2.1. INTERVIEW
7.3. Dehia Sahmi-Bounsiar: don’t forget that in some cases: the cell is not released from the micro capillarity, this is due in part of the amoeba caracteristics and their capacity to adapt and deform the cell membrane [1].
7.3.1. INTERVIEW
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