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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  YES  
If Yes, can you record movies/images using your own microscope camera?
NO  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.
Carl Zeiss Stemi DV4

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  NO

3. Filming location: Will the filming need to take place in multiple locations?   NO. Please note that the laboratory will move soon. Current address is via Celoria, 10, 20133 Milano (MI); the new address will be via dell'Università, 6, 26900 Lodi (LO) – Italy. We still don’t know exactly when the move will take place.
 


Current Protocol Length

Number of Steps:  14
Number of Shots:  41

Introduction

1. Introductory Interview Statements


REQUIRED: 
1.1. Gaia Cecilia Luvoni: This protocol is useful for the long-term conservation of feline oocytes through a cryopreservation technique known as vitrification, which is crucial for fertility and biodiversity preservation in animal species.

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

1.2. Gaia Cecilia Luvoni: The main advantages of vitrification are its speed, since it can be completed in less than 17 minutes, and its feasibility in field conditions, if liquid nitrogen is available.

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Vid NOTE: Take 3 is the best


OPTIONAL: 
1.3. Martina Colombo: The domestic cat is a valuable model for wild endangered felids. The development and optimization of cryopreservation protocols would allow establishing gamete biobanks for felid conservation programs.

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.



1.4. 

Protocol

2. Vitrification
2.1. Begin by preparing a Repro vitrification plate with 3 conical wells in 1 row [1]. Add 20 microliters of equilibration solution to the first well and 300 microliters of vitrification solution to the second and third wells [2].
2.1.1. WIDE: Establishing shot of talent walking to the lab bench with the vitrification dish in hand. 
2.1.2. Talent adding the ES and VS solutions to the wells, with the ES and VS containers in the shot.
2.2. To equilibrate the cumulus-oocyte complexes, or COCs (spell out ‘C-O-Cees’), use a small-bore pipette to transfer one or more complex to the bottom of the first well [1]. Slowly add 20 microliters of equilibration solution to the border of the drop and wait for 3 minutes [2-TXT]. Then, add another 240 microliters of equilibration solution and wait for 9 minutes [3]. 
2.2.1. SCOPE: Talent putting COCs into the first well. Vid NOTE: Merged with 2.2.2. and 2.2.3
2.2.2. SCOPE: Talent adding ES to the border of the drop. TEXT: Do this 2 X 
2.2.3. SCOPE: Talent adding more ES to the drop.
2.3. While waiting, prepare a box with liquid nitrogen [1] and label a vitrification support with the experiment or cat identification code [2]. Put the box and support near the stereomicroscope. After equilibrating the COCs, perform vitrification in less than 90 seconds. [3]. 
2.3.1. Talent preparing a box of liquid nitrogen. 
2.3.2. Talent labeling the vitrification support. 
2.3.3. Talent putting the box and support near the microscope.
2.4. To vitrify the COCs, fill the small-bore pipette with the vitrification solution from the second well [1], take the COCs from the bottom of the first well, and move them to the surface of the second well [2]. Wash the pipette with the vitrification solution [3], then move the COCs to another area of the well and mix the surrounding solution [4]. Videographer: This step is important!
2.4.1. Talent filling the pipette with vitrification solution. Vid NOTE: from 2.4.2 to 2.7.3 had to be shot in around 90" and were shot continuously with 2 cameras: one on the scope and one on the talent action
2.4.2. SCOPE: Talent transferring the COCs from the first well to the surface of second well. 
2.4.3. Talent washing the pipette with the VS. 
2.4.4. SCOPE: Talent moving the COCs to another area of the well and mixing the surrounding solution.
2.5. Fill the pipette with solution from another area of the well [1], move the COCs, and mix the medium surrounding them with the pipette [2]. Repeat this process one more time [3]. Videographer: This step is difficult and important!
2.5.1. Talent filling the pipette with VS. 
2.5.2. SCOPE: Talent moving the COCs and mixing the surrounding solution. 
2.5.3. SCOPE: Talent moving the COCs again and mixing the surrounding solution. 
2.6. Next, wash the pipette with the vitrification solution from the third well [1] and use it to move the COCs to the bottom of the third well. Again, mix the surrounding solution [2]. After filling the pipette with solution from another area of the well [3], move the COCs, and mix the solution [4]. Repeat this process [5]. Videographer: This step is difficult and important!
2.6.1. Talent washing the pipette with VS from the third well.
2.6.2. SCOPE: Talent transferring the COCs from the second to the third well and mixing the solution. 
2.6.3. Talent filling the pipette with VS. 
2.6.4. SCOPE: Talent moving the COCs from one area of the well to another and mixing the surrounding solution. 
2.6.5. SCOPE: Talent moving the COCs from one area of the well to another and mixing the surrounding solution. 
2.7. Fill the pipette tip with the vitrification solution from another area of the well and use it to load the COCs [1] on the strip of the vitrification support, as close to the tip as possible [2], then aspirate the excess medium [3]. Videographer: This step is important!
2.7.1. SCOPE: Talent picking up the COCs with the pipette.
2.7.2. SCOPE: Talent putting the COCs on the support. 
2.7.3. SCOPE: Talent aspirating the excess medium. 
2.8. Immediately plunge the vitrification support in liquid nitrogen [1] and use clamps to close it, making sure it remains immersed [2]. Store the loaded vitrification supports in a goblet and keep them in a storage liquid nitrogen tank until warming [3].
2.8.1. Talent plunging the support in liquid nitrogen. 
2.8.2. Talent closing the support with the clamps.
2.8.3. Talent storing the support in a liquid nitrogen tank.
3. Warming
3.1. Place the heating stage close to the stereomicroscope and turn it on to 38 degrees Celsius [1]. Warm the lid of a Petri dish on top of the stage [2], then transfer the vitrification supports from the storage tank to a box with liquid nitrogen [3].
3.1.1. Talent turning the heating stage to 38 degrees. 
3.1.2. Talent putting the Petri dish lid on the stage. 
3.1.3. Talent transferring the vitrification supports to a box with liquid nitrogen. 
3.2. Prepare one row of a Repro plate for each vitrification support to be warmed. Add 300 microliters of dilution solution to the first well [1] and 300 microliters of wash solution to the second and third wells [2]. Take the thawing solution out of the incubator [3] and drop 100 microliters on the lid of the Petri dish [4].
3.2.1. Talent adding DS to the first well, with the DS container in the shot. 
3.2.2. Talent adding WS to the other two wells, with the WS container in the shot. 
3.2.3. Talent taking TS container from the incubator, with the TS container labeled.
3.2.4. Talent adding TS to the Petri dish. 
3.3. Use the clamps to open the vitrification support inside the liquid nitrogen [1]. Place the Petri dish lid under the stereomicroscope [2], then quickly pick up the vitrification support [3] and immerse its strip in the drop, moving it until all COCs detach [4]. Videographer: This step is important!
3.3.1. Talent opening the vitrification support. Vid NOTE: wrong slate number. The first slate with "3.3.3.1" was supposed to be "3.3.1.1".
3.3.2. Talent placing the lid under the microscope. 
3.3.3. Talent picking up the support from the liquid nitrogen.
3.3.4. SCOPE: Talent moving the strip to detach the COCs into the drop of TS. NOTE: Both SCOPE and WIDE were filmed. 
3.4. Remove the support from the drop as soon as it is empty but leave the COCs in the thawing solution for 1 minute [1]. Fill a pipette with dilution solution and use it to move the COCs form the thawing solution drop to the bottom of the first well with dilution solution. Leave the COCs there for 3 minutes [2].
3.4.1. SCOPE: Support removed from the drop. 
3.4.2. SCOPE: Talent moving the COCs from the drop to the DS. NOTE: Both SCOPE and WIDE were filmed.
3.5. Wash the pipette with the wash solution from the second well [1], then take the COCs and move them to the bottom of the second well. Wait for 5 minutes [2]. Wash the pipette with the solution from the third well and use it to move the COCs from the second well to the surface of the third well [3]. 
3.5.1. Talent washing the pipette with WS. 
3.5.2. SCOPE: Talent transferring the COCs from the first to the second well (bottom). 
3.5.3. SCOPE: Talent transferring the COCs from the seconds to the third well (top). NOTE: Merged with 3.6.1.
3.6. Wait for the COCs to touch the bottom of the third well [1], then repeat the process with another well area [2]. When finished, wash the pipette with culture [3] medium and move the oocytes to a culture dish [4].
3.6.1. SCOPE: COCs going down in the well
3.6.2. SCOPE: Talent transferring the COCs to another area of the well.
3.6.3. Talent washing the pipette with culture medium, with the medium container in the shot. 
3.6.4. SCOPE: Talent moving the COCs to the culture dish. 




Results
4. Results: Viability of Vitrified Cat Oocytes after Warming 
4.1. The vast majority of gametes survive after oocyte vitrification and warming according to this protocol. A representative picture of a viable vitrified-warmed cat cumulus-oocyte complex stained with fluorescein diacetate and propidium iodide is shown here [1]. 
4.1.1. LAB MEDIA: Figure 2A. 
4.2. This table shows the percentage of survival after vitrification, which depicts post-warming data of oocytes intended for in vitro maturation [1]. Out of 435 oocytes 395 survived, scoring an overall 90.8% post-warming viability [2].
4.2.1. LAB MEDIA: Table 1. 
4.2.2. LAB MEDIA: Table 1. Video Editor: Emphasize the Viability column. 
4.3. However, some morphological changes can be noticed after warming. The most frequent morphological abnormalities are changes in ooplasm shape and granulation, partial or sometimes total loss of cumulus cells, and zona pellucida fractures [1-TXT].
4.3.1. LAB MEDIA: Figure 3. Video Editor: Label A ‘Before Vitrification’ and B ‘After Vitrification’.




Conclusion
5. [bookmark: _Hlk27388131]Conclusion Interview Statements

5.1. Martina Colombo: When attempting this procedure, remember to prepare media in advance, so that they are at the right temperature before use, and to follow protocol temperatures and timings to avoid cell toxicity.

5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.4.1.

5.2. Gaia Cecilia Luvoni: The protocol could also be applied to oocytes of other species. If successful, this could also contribute to germplasm banking for biodiversity preservation in endangered felids.

5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Vid NOTE: Take 2, second part is the best
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