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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___N_(since a short segment)_____  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: We will just do routine electron microscopy everything will be shown on the screen and it is the same for flow cytometry. We don’t have software to film. If our answer is not clear, please advise. 

B.   Does your protocol include detailed, step-by-step, descriptions of 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.

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) All the steps are highlighted in the text. The viewers will benefit from the rapid screening of the cells in culture, they will benefit from an ameliorated culture condition and new antibiotics. They will have the best strategy to isolate viruses using the best host cells in the best conditions of culture using a newly implemented culture medium. 

D.  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.) __ We have only one crucial step. Highlighted in yellow in the manuscript it’s the step 3.4-3.5

E.  Will the filming need to take place in multiple locations? (Y/N) ____Y___ If yes, how far apart are the locations? _ We have two Locations like two different buildings: the laboratory for the culture and the hospital for the electron microscopy. The experiments in the laboratory will be also realized in two different floors. We have the first part in the first floor and the second part in the third floor.

1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 

A. Experimental Goal (read by voice talent at JoVE): 
The overall goal of this new isolation strategy is to widen the number of new virus isolates in order to study the pangenome of this new viral family and to better understand their ecosystems and potential pathogenicity to humans.  (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Bou khalil:  This method can help answer key questions in the virology field, to help virologists interested in prospecting giant viruses, and Faustoviruses in particular, worldwide. 
1.2. Andreani:  The main advantage of this technique is that it shows improvements through many stages; like the antibiotic and antifungal mixture, the new starvation medium adapted for the amoeba, and the use of flow cytometry for faster and more sensitive lysis detection. 

Protocol (read by voice talent at JoVE):

2. Host Preparation for Blind Culture Procedures and Sample Inoculation
2.1. After collecting dirty water samples according to the text protocol [2.1.1-WIDE], prepare the host cell, V. vermiformis, by adding the amoebae to a 75 cm2 cell culture flask with 30 ml of protease-peptone-yeast-extract-glucose, or PYG medium [2.1.2-MED/CU-TXT] and incubate at 28(C for 48 hours [2.1.3-WIDE].
2.1.1. Talent at bench places dirty water samples on bench

Error action: the good takes are 0004NA.mov, 00057F.mov, 0006U7.mov
2.1.2. Talent adds host cells to flask of PYG (TEXT: refer to Table 1 for buffers)

2.1.3. Talent places samples at 28(C 
2.2. Use counting slides to count the amoebae and when they reach a concentration of 5 x 105 to 106 cells/ml [2.2.1-MED/CU], harvest the cells by centrifugation at 720 x g for 10 minutes [2.2.2-MED].
2.2.1. Talent adds amoebae to slide and 


They asked me to cut this procedure in 3 steps:
2.2.1 :Talent adds amoebae to slide. Takes 0011W3.mov, 0012WV.mov
2.2.1 Bis: Talent places on stage of scope to count. takes 0013GE.mov, 0014JL.mov, 0015VH.mov
2.2.1 Ter: I don’t know how to neme this step but they tell me it a essential step that was missing in the script. Takes 0016OS.mov, 0017WZ.mov
2.2.2. Talent places tubes of cells into centrifuge and sets speed and time

Error procedure: the good takes is 0020TT.mov=2.2.2/3
2.3. Aspirate the supernatant [2.3.1-CU] and use 30 ml of sterile Page’s amoebal saline, or PAS to re-suspend the amoebae pellet [2.3.2-CU].   

2.3.1. Film as written

2.3.2. Talent adds Page’s sterile saline to pellet and resuspends 
2.4. After rinsing the pellet a second time, use 30 ml of starvation medium containing an antibiotic and an antifungal to re-suspend the cells to approximately 106 amoeba/ml. Starvation medium enables the amoebae to stay alive without encystment or multiplication [2.4.1-CU].
2.4.1. Talent pipettes up starvation medium and adds to cells to resuspend (TEXT: refer to text protocol) and adds antibiotics and antifungal mixture. 

2.5. Next, seed 200 ul of amoeba in the wells of a 96-well flat bottom plate [2.5.1-CU] and incubate at 30(C for 30 minutes [2.5.2-WIDE]. 

2.5.1. Film as written

2.5.2. Talent places plate into incubator; B need another version for 2.7.2 below; need another version for 2.8.2 below

2.6. Then, after vortexing the water samples for one minute at room temperature [2.6.1-MED/CU], inoculate 25 (l of each sample onto the amoebae cells, leaving two wells without sample as negative controls [2.6.2-CU].

2.6.1. Talent removes cells samples from vortexing (we simply vortex them before inoculation. We filmed what we should do)
2.6.2. Talent uses samples to inoculate wells, Videographer, have talent point out wells with no sample, getting an overhead shot so that a freeze frame can be used for 3.4.2 below; Editor, point out wells without sample when mentioned

2.7. To avoid evaporation, place the plate containing the primo-culture into a bag with a wet compress [2.7.1-CU] and place the humidified chamber with plate into an incubator at 30(C [2.7.2-WIDE]. 

2.7.1. Film as written

2.7.2. Use 2.5.2B here 

2.8. Three days after the first inoculation, sub culture the primo-culture plate on a fresh 96-well plate of amoebae as just demonstrated without any microscopic observation [2.8.1-MED/CU].  Incubate at 30(C for 3 days [2.8.2-WIDE].
2.8.1. Talent aspirates from wells of first plate and inoculates second plate

2.8.2. Use 2.5.2C here

2.9. Then, using the sub culture, inoculate a third plate as just described and incubate for 2 days [2.9.1-CU].
2.9.1. Talent uses sub culture to inoculate a third plate
3. Detection of Lysis by Automated Flow Cytometry
3.1. To detect lysis in the final co-cultured plate, turn on the cytometer [3.1.1-MED] and run a clean and rinse according to the manufacturer’s protocol to reduce the background noise [3.1.2-MED].
3.1.1. Talent turns on cytometer then runs a clean and rinse

3.1.2. Talent loads a cleaning tube into machine and runs clean (we removed this point it is not important). 

3.2. To carry out a 40-minute, completely automated acquisition, launch the High Throughput Sampler, or HTS to automatically load samples from the 96-well plate according to the manufacturer’s protocol [3.2.1-SCREEN/LM].

3.2.1. Talent launches the High Throughput Sampler to automatically load samples from 96-well plate

3.3. Program the HTS settings as listed here, that include a sample volume of 150 (L, a mixing volume of 50 (L [3.3.1-SCREEN/LM], a mixing speed of 180, the number of mixes as 5 [3.3.2-SCREEN/LM], a washing volume between samples of 400 (L, a flow rate of 2.5 (L per second [3.3.3-SCREEN/LM], and the number of recorded events as 10,000 [3.3.4-SCREEN/LM].  

(Authors: Can be recorded as a single shot if everything is together.)
3.3.1. Talent programs sample volume and mixing volume
3.3.2. Talent programs mixing speed and number of mixes 
3.3.3. Talent programs washing volume and flow rate 
3.3.4. Talent programs number of recorded events 
3.4. Click on home to allow the HTS to spot or locate the plate [3.4.1-SCREEN/LM], then assess the negative control wells containing the host amoeba cells first, in order to gate the amoeba population and to determine the cell percentage according to their physical characteristics [3.4.2-MED/CU][3.4.3-FF]. 
3.4.1. Talent clicks on home on screen to allow HTS to locate plate

3.4.2. Sampler of the machine moving to locate the plate

Do not use the 3.4.2/1= 0101ED.mov
3.4.3. FREEZE FRAME of overhead shot of the plate with the negative wells pointed out; Editor, insert this 3.4.2 when the negative control wells are mentioned. 

3.5. Be sure to have a homogenous amoeba population and a second population of lower events corresponding to debris and noise [3.5.1-SCREEN/LM]. 
3.5.1. Shot of screen showing plots with homogenous population and second population of lower events with debris and noise; Authors: point out the homogenous population and then the debris and noise; Editor, point these out with the VO
3.6. Next, start the gating by clicking acquire sample [3.6.1-SCREEN/LM]. Then, using the arrow, which defines the gates, localize the amoeba population of interest [3.6.2-SCREEN/LM].
3.6.1. Talent clicks acquire sample

3.6.2. Talent uses arrow that defines gates to localize amoeba population of interest

3.7. After gating at least 10,000 events, click on ‘Run’ [3.7.1-SCREEN/LM] to allow the HTS to automatically run the entire plate [3.7.2-MED/CU]. 

3.7.1. Talent clicks ‘run’ for HTS to automatically run plate

3.7.2. Plate is shown running through machine

3.8. Perform data acquisition and analysis according to the size parameter, forward scatter; and the structure parameter, side scatter.  Refer to the text for additional details [3.8.1-SCREEN/LM].
3.8.1. Example of data, showing a plot with size/structure parameters - side/forward scatter, respectively; Authors: point out each parameter; Editor, point out the parameters
4. Preliminary Staining to Reveal the Presence of Giant Viruses and Electron Microscopy
4.1. Following lysis detection by flow cytometry, pipette the lysed co-cultures to suspend the remaining amoebae [4.1.1-CU].  After pipetting 50 (l of each sample onto slides [4.1.2-CU], directly cytocentrifuge the suspension at 800 x g for 10 minutes [4.1.3-MED/CU].
4.1.1. Talent pipettes samples to resuspend remaining amoebae

4.1.2. Talent pipettes 50 ul of a sample onto a slide with other slides visible

4.1.3. Talent places slides into centrifuge and sets speed and time

4.2. Next, use pure methanol to fix the slides [4.2.1-CU], and then leave the slides to dry at room temperature [4.2.2-MED/CU]. After fixation, plunge the slides into eosin solution three times for 4 seconds each [4.2.3-CU], before placing the slides into blue Azur for 6 seconds [4.2.4-CU].  
4.2.1. Talent adds methanol to slides

4.2.2. Talent walks away from slides arranged on bench to dry

4.2.3. Talent plunges slides into eosin then transfers to second incubation of 4 seconds (we filmed the section as it should be done). 

4.2.4. Talent transfers sides to blue Azur

Error naming: 2 good takes, 0060LQ.mov, 0061HR.mov
4.3. Finally, plunge the slides into PBS for 45 seconds [4.3.1.-CU].  Leave the slides to dry at room temperature before proceeding to observation [4.3.2-MED/CU].  
4.3.1. Talent plunges slides into PBS (TEXT: pH 7.2)

4.3.2. Talent sets slides to dry on bench and walks away

4.4. To stain new fixed slides with DAPI, pipette 15 ul of DAPI onto the dry slides [4.4.1-CU/ECU]. Observe the slides under a light microscope at 1000x magnification in order to check for the presence of virus factories [4.4.2-LM].
4.4.1. Talent adds DAPI to slides and covers them
4.4.2. LAB MEDIA Figure 2D, Editor, add in the arrows for ‘the presence of virus factories.’
4.5. To carry out electron microscopy, deposit 5 (l of the positive sample onto a glow-discharged grid and incubate at room temperature for approximately 20 minutes [4.5.1-CU/ECU].
4.5.1. Talent pipettes 5 ul of sample onto a glow-discharged grid then starts a 20-minute timer
They asked me to cut this procedure in 2 steps: 
4.5.1: Takes 0068AK.mov, 0069EV.mov, 0070H0.mov
4.5.1 Bis: Takes 0071NZ.mov, 0072M7.mov
4.6. Carefully dry the grid [4.6.1-CU/ECU] then add a small drop of 1% ammonium molybdate and incubate for 10 seconds [4.6.2-CU].  After carefully removing the drop, allow the grid to dry for five minutes [4.6.3-CU/ECU]. 

4.6.1. Talent dries grid
Error procedure. The good takes are 0075WM.mov, 0076YF.mov
4.6.2. Talent adds ammonium molybdate and lets sit
Error procedure. The good takes are 0077Q9.mov, 0079X3.mov
4.6.3. Talent removes drop and allows grid to dry
Error procedure. The good takes are 0081DP.mov, 0082GQ.mov
4.7. Next, set the electron microscope to 200 KeV [4.7.1-MED/CU].  Then place the grid on the holder [4.7.2-CU] and introduce the holder into the microscope [4.7.3-CU].  Click on the ‘Vacuum overview’ icon and check the vacuum [4.7.4-MED/CU]. 

4.7.1. Talent sets microscope to 200 KeV 

4.7.2. Film as written

Error procedure. The good takes are 00830Q.mov, 0085ZM.mov
4.7.3. Film as written

4.7.4.  Talent clicks on Vacuum overview icon on screen and checks vacuum

4.8. Then close the valves [4.8.1-CU] and set a spot size of 5 and a magnification of 25,000 before beginning observation [4.8.2-MED/CU].  After locating a giant virus, on the acquisition screen, use the measure tool to measure the virus.  Carry out molecular biology and viral genome sequencing according to the text protocol [4.8.3-MED/CU-TXT].
4.8.1. Film as written

4.8.2. Talent sets spot size and magnification and begins observation

They asked me to do Sted 4.8.1 & 4.8.2 together, in one step. the takes are: 00920K.mov, 0091QZ.mov, 0093FP.mov, 0094LU.mov, 0095O7.mov
4.8.3. Talent locates giant virus and uses measure tool to measure virus (TEXT: alternatively, use ImageJ to make measurements)

5. Results:  Detection of Faustoviruses from Water Samples using Vermamoeba vermiformis
5.1. This figure shows results from the detection of two Faustoviruses compared to the reliable negative controls.  The negative control for lysis contained an 86% amoeba population.  By contrast, more than 60% of the amoebae were lysed with the highest percentage of debris in the positive samples [5.1.1-LM].

5.1.1. LAB MEDIA Figure 1, Editor, for the ‘86% amoeba population,’ point out the colored circle in the negative control plot on the left.  For ‘more than 60% were lysed,’ point out the near empty, similar circle in the positive sample plot on the right.  For the debris in the positive samples, point out the Debris circled area in the right hand plot when mentioned.

5.2. As seen here, Eosin/blue Azur stains the nuclei of uninfected and infected amoebae cells and the presence of virus factories inside the infected cells.  DAPI staining also confirms the presence of virus factories inside amoebae [5.2.1-LM].  

5.2.1. LAB MEDIA Figure 2, Editor, for ‘Eosin/blue Azur stains the nuclei of uninfected and infected amoebae cells,’ add the arrows in A for the uninfected cells and in B and C for the infected cells.  For the virus factories, add in the asterisks in B – may need to make them white to be better visible.  For the second sentence, add in the arrows in E and F – may need to make them white to show up better. 

5.3. In these images, electron microscopy reveals the presence of Faustovirus with the typical appearance of Megavirales composed of an icosahedral capsid that lack fibrils, and a size of 200 nm. [5.3.1-LM].

5.3.1. LAB MEDIA Figure 3
6. Conclusion (said by authors on camera)
6.1. Bou Khalil Once mastered, and after the co-culture, this technique of lysis detection and virus characterization can be done in an hour if it is performed properly.

6.2. Bou Khalil While attempting this procedure, it’s important to remember to control the amoebal viability and to check any probable contaminations.

6.3. Andreani Following this procedure, other methods like molecular biology targeting giant viruses can be performed in order to answer additional questions like the virus family and genotype.

6.4. Andreani:  After its development, this technique paved the way for researchers in the field of virology to explore this viral family, their specific hosts, and their potential pathogenicity. 
6.5. Bou Khalil: After watching this video, you should have a good understanding of how to easily isolate giant virus by widening the number and types of samples and by choosing the best host cell in the best culture conditions.
6.6. Bou Khalil: Don't forget that working with viruses potentially pathogenic for humans can be extremely hazardous; especially with sewage samples, and precautions such as working in nsb2 labs with secure conditions should always be taken while performing this procedure.   

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.

General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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