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Authors, please check the answers to the brief questionnaire below.   

A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)__No_______  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: _____________________________________________
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)__No______ 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: 
2.4, 2.7 – 2.9, 3.1-3.6.
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.) the most critical steps are cell dilution (2.4) and pad preparation (3.1-3.3)
E.  Will the filming need to take place in multiple locations? (Y/N) _No______ If yes, how far apart are the locations? ___________________________________________________


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 method is to monitor the entire sexual reproduction process in fission yeast by light microscopy. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Sophie Martin: This method describes the preparation of fission yeast cells for time lapse imaging of various stages of the sexual lifecycle, such as mating partner choice, polarized growth, cell-cell fusion, meiosis and sporulation. 
1.2. Sophie Martin: The main advantage of this technique is that it provides single cell visualization and so overcomes the problem that cells do not enter sexual differentiation synchronously.  

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Omaya Dudin: This method is very simple, but visual demonstration is useful to show how to mount several strains in parallel for microscopy.  
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.4. **Sophie Martin: Demonstrating the procedure with my PhD student Omaya Dudin will be Laura Merlini, a post doc from my laboratory. 
1.4.1. Interview style: Author saying the above 
1.4.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.














Protocol (read by voice talent at JoVE):

2. Culturing fission yeast strains for mating experiments

2.1. There are several variations to this protocol, which can be tailored to study various stages of the sexual lifecycle, using either homothallic or heterothallic strains. In this demonstration, homothallic h90 strains will be used.  [2.1.1 – WIDE/MED] In these strains, mating type switching takes place during the last mitotic division after nitrogen deprivation, resulting in a mix of the two mating types. [2.1.2 – MED] 

2.1.1. Talent taking plates out of the incubator and placing them on the bench.
2.1.2. Talent setting the plates on the lab bench and getting ready to inoculate strains pipetting MSL+N medium in the cell culture tube.

2.2. In the evening two days prior to the mating experiment, inoculate freshly streaked strains from solid media into culture tubes containing 3 mL of Minimum Sporulation medium with nitrogen, or MSL+N. [2.2.1 – MED]

2.2.1. *film as written.

2.3. Incubate overnight with shaking at 25 ºC. [2.3.1 – MED-TXT]

2.3.1. Talent putting the culture tubes into the incubator. TEXT: 25ºC; overnight

2.4. On the following morning, if necessary dilute the cell suspensions in MSL+N to ensure exponential growth throughout the day. [2.4.1 - MED] 

2.4.1. Talent diluting the cell suspensions in MSL+N.

2.5. In the evening, measure the optical density [2.5.1 – MED-multiple shots] and dilute the cells in 20 mL of MSL+N media in 100-mL flasks to an O.D.600 of 0.025. Wild-type cell cultures should reach an O.D.600 of about 0.8 the following morning, so the dilution should be adjusted accordingly if working with strains with longer generation times. [2.5.2 – MED]

2.5.1. Multiple takes from different angles of talent measuring O.D.600 of a culture. (i.e., putting the tube into the spectrophotometer and starting the read)
2.5.2. Talent diluting cultures in 100-ml flasks to appropriate O.D.

2.6. Incubate the cultures overnight at 30 ºC, with shaking. [2.6.1 – MED-TXT]

2.6.1. Talent putting the flasks into the shaker incubator.  TEXT: 30ºC; overnight

2.7. On the following morning, measure the optical density to verify that each culture has an O.D.600 around 0.8. [2.7.1 – reuse shot]

2.7.1. Use shot from 2.5.1.

2.8. Pellet the cells at 1000 x g for 1 minute [2.8.1 – MED -TXT] and transfer to a 1.5-mL tube. [2.8.2 – MED] Wash the cells three times in 1 mL of Minimum Sporulation medium without nitrogen, or MSL-N. [2.8.3 – CU][2.8.4 – MED-TXT] 

2.8.1. Talent putting tubes into centrifuge. TEXT: 1000 x g; 1 min
2.8.2. Talent transferring cells to a 1.5-ml tube removing the supernatant from the centrifuged tube.
2.8.3. 1 ml MSL-N being added to the cells and transferred to 1.5-ml tube.
2.8.4. Talent putting 1.5-ml tubes into centrifuge.  TEXT: Wash 3X in MSL-N

2.9. After the last wash, re-suspend the cells in 3 mL of MSL-N medium. [2.9.1 – MED] Measure the optical density [2.9.2 – reuse shot] and dilute the cells to an O.D.600 of 1.5. [2.9.3 – MED-TXT]

2.9.1. *film as written.
2.9.2. Use shot from 2.5.1.
2.9.3. Talent diluting cells. TEXT: Dilute to O.D.600 = 1.5.

3. Preparing agarose pads and mounting cells for imaging

3.1. To begin the preparation of agarose pads, first melt an aliquot of MSL-N Agarose 2% in a 95ºC heat-block for 10-15 minutes. [3.1.1 – MED-TXT]

3.1.1. Talent putting a tube with MSL-N Agarose 2% in the heat-block. TEXT: 95ºC; 10-15 min

MOVE 3.4 HERE

3.2. With the cells waiting on the bench, add 200 L of the melted medium on a glass slide between two spacers. [3.2.1 – CU] Gently place another slide on top of the melted agar. [3.2.2 – CU]

3.2.1. *film as written.
3.2.2. [combined with 3.2.1] *film as written.

3.3. Once the agarose has solidified, carefully remove the spacers. [3.3.1 – CU] To remove the top glass slide, gently rotate and pull it sideways. [3.3.2 – CU] If several strains are to be imaged simultaneously, the pad can be subdivided in four minipads. For this, use a razorblade and split the pad in its middle, pulling the parts about 1 mm aside, [3.3.3 – CU] and repeat in the perpendicular direction. [3.3.4 – CU]

3.3.1. Spacers being carefully removed.
3.3.2. Top glass slide being gently rotated and pulled sideways.
3.3.3. A razorblade being used to cut the pad in its middle and then the two parts separated by 1 mm.
3.3.4. [combined with 3.3.3] Razorblade being used to cut the pad in the perpendicular direction and then the two parts separated by 1 mm.

3.4. In the meantime,  pellet 100 L of the cell suspension prepared earlier at 1000 x g for 1 minute, [3.4.1 – MED-TXT] remove the supernatant, and re-suspend cells in the residual 2-4 L of medium. [3.4.2 – MED]

3.4.1. Talent putting tubes (from 2.9) into centrifuge.  TEXT: 1000 x g; 1 min
3.4.2. *film as written.

3.5. Add 1 L of cells to the agarose pad and wait for about 1 minute. [3.5.1 – CU]

3.5.1. Cells being added to agarose pad.

3.6. Cover the cells with a cover slip [3.6.1 – CU] and seal the entire periphery of the coverslip with heated VALAP. [3.6.2 – CU] Let the pad sit for at least 30 minutes before imaging. [3.6.3 – MED]

3.6.1. *film as written.
3.6.2. *film as written.
3.6.3. Talent setting down sealed slide for 30 minutes.
3.7. Laura Merlini: To ensure success of the protocol and high mating efficiency, the cells have to be kept in exponential growth until nitrogen starvation, and mounted without excess liquid, so they are stationary on the agarose pad. [3.7.1 – interview shot]

3.7.1. Author speaking to camera.

3.8. Live-cell imaging of the mating yeast cells is then performed at 25°C or room temperature following the procedure described in the protocol text. [3.8.1 – MED]

3.8.1. Talent at the microscope, setting the imaging parameters.

[bookmark: _GoBack]Laura Merlini: Step 3.7. To ensure success of the protocol and high mating efficiency, the cells have to be kept in exponential growth until nitrogen starvation, and mounted without excess liquid, so they are stationary on the agarose pad.

4. Results: long-term monitoring of the reproductive process in fission yeast

4.1. Time-lapse imaging allows the visualization of cells undergoing shmooing, fusion and sporulation in the 24 hours that follow nitrogen starvation. [4.1.1 – LM]

4.1.1. panel F of ‘20150814_Figure2.pdf’

4.2. This process is illustrated in this representative movie by the two cells magnified in the bottom left inset.  [4.2.1 – LM]

4.2.1. 53801_Movie1_revised.mov.  Show image at time 0 but only start the movie after the narration in 4.2. is done.

4.3. This protocol can also be used to monitor the dynamics of fluorescently tagged proteins in mating cells. Here a heterothallic h- strain expressing Myo52 tagged with 3GFP was mated with a heterothallic h+ strain expressing Myo52 fused to the red fluorescent tdTomato protein, as well as cytosolic GFP. [4.3.1 – LM] The cytosolic GFP allows monitoring of the timing of fusion, visualized by its entry into the h- cell. [4.3.2 – LM]

4.3.1. SupplementalMovie3.mov. Show the image at time 0 but don’t start movie yet. Start movie after “…as well as cytosolic GFP” 
4.3.2. SupplementalMovie3.mov. Continue to play movie till the end.

4.4. These time lapse images show that Myo52 initially formed dynamic zones throughout the cell cortex. [4.4.1 – LM] Myo52 signal was then stabilized in a single focus just before the fusion event. [4.4.2 – LM]

4.4.1. panel A of ‘20150814_Figure3.pdf’ Highlight the two arrowheads in overlay 00:10 and 00:40
4.4.2. panel A of ‘20150814_Figure3.pdf’ Highlight arrow in overlay 02:50


5. Conclusion (said by authors on camera)
5.1. Omaya Dudin: After watching this video, you should have a good understanding of how to prepare cells for efficient mating and live-cell investigation of the mating process in fission yeast. 
   


Provided Media
4.1. panel F of ‘20150814_Figure2.pdf’
4.2. 53801_Movie1_revised.mov.  
4.3. SupplementalMovie3.mov.
4.4. panel A of ‘20150814_Figure3.pdf’



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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