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Authors, please fill out the brief questionnaire below.   
A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) NO
Can you record movies/images using your own microscope camera? (Y/N)  YES
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N) NO
C.  Location: Will the filming need to take place in multiple locations? (Y/N) Yes but rooms next to each other
D. Surgery: Does your protocol involve a surgery that during which there will be very little opportunity for our videographer to pause the action so that we can briefly introduce cue cards?  (Y/N) NO
E.  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.) _3.4 to 3.6 identification of /screening for Long (Lon) animals, and section 4.1-3, 4.7, 4.9 verification of tetraploids. 
F.  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.) Step 2 RNAi for rec-8 must work, and identification of Long animals as some people have a hard time identifying Long animals.
1. Introduction (Experimental Goal and Author Interviews)
A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this methodology is to derive stable tetraploids strains from diploids of any genotype or karyotype in order to study the role or consequences of whole genome polyploidization in biological processes. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Mara Schvarzstein: This method can help study the role of whole genome polyploidization on gene dosage, biological scaling, extracellular signaling, genome instability, development of resistance to drugs, adaptation to stress, and mechanisms of speciation.
1.2. Mara Schvarzstein: The main advantage of this technique is that is efficient, versatile, simple, as well as the only available technique to generate stable and fertile tetraploid strains in multicellular animals.  
1.3. Mara Schvarzstein: I first had the idea for this method, when I was analyzing the chromosome segregation phenotype of rec-8 mutants in spermatocytes and oocytes. rec-8 mutants generate diploid sperm and oocytes indicating that reduction of the rec-8 gene expression levels could result in the production of tetraploid progeny [1.MED]
1.3.1.  Interview
1.4. Mara Schvarzstein: Demonstrating the procedure will be Katherine Andrea Rivera Gomez, a grad student 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. (Videographer Comment: I forgot to film a shot of the researcher looking to the camera and smiling. I did take numerous extra wide shots of researcher at Scope and in lab that could be used as a replacement)
Protocol: (read by voice talent at JoVE)
2. Setting Up rec-8 RNAi (Day 1–3 in Figure 2)
2.1. To induce rec-8 dsRNA expression in Escherichia coli, [1.WID] prepare NMG agar plates with 1 mM IPTG and [2.MED-TXT] 100 µg per mL of ampicillin. Store these plates the dark at 4 °C, for up to 4 weeks.  [3.MED-TXT]
2.1.1. Establishing shot
2.1.2. Mixing up agar for plates, adding IPTG to agar, TEXT: 1 mM isopropyl-β-D-2-thiogalactopyranoside (IPTG)
2.1.3. As above, adding Amp to agar, TEXT: 100 µg Amp / mL
2.2. Now prepare the bacteria carrying the appropriate rec-8 clone.  Streak them onto the plates [1.MED-TXT] containing the appropriate antibiotics and incubate the bacteria overnight at 37 ºC. [2.CU-TXT]
2.2.1. Streaking plates from a frozen stock, TEXT: HT115 bacteria carrying the rec-8(W02A2.6)
2.2.2. Streaking another plate, detail on the streaking, TEXT: 100 µg Amp + 50 µg Tet / mL 
2.3. The next day, inoculate single colonies from the plates into 4 mL of LB with the same antibiotic concentration [1.MED] and grow the bacteria overnight at 37 ºC with agitation. [2.WID]
2.3.1. Picking colonies from plate and inoculating vials of broth (Videographer Comment: mis-slated as 2.3.2)
2.3.2. Setting up vials for overnight incubation on shaker (Videographer Comment: mis-slated as 2.3.1)
2.4. The following day, induce production of double stranded RNA [1.MED] by adding IPTG until the final concentration is 1 mM IPTG. [2.MED-TXT] Then, continue the incubation for 40 minutes. [3.WID-TXT]
2.4.1. Talent at bench

2.4.2. Adding IPTG to vials with grown bacteria
2.4.3. Returning vials to incubator, TEXT: 40 min

2.5. Next, seed the prepared NGM-IPTG plates. [1.MED] Add 100 to 200 µL of culture to the plates and incubate them at room temperature, in the dark, overnight.  [2.CU]
2.5.1. Unpacking plates labeled NGM/IPTG
2.5.2. Seeding plates with culture
3. Generating and Isolating Tetraploids (Day 4–16 in Figure 2)
3.1. The next morning, place 3 to 4 young L4 stage hermaphrodites [1.WID] onto the rec-8 bacteria plates and let them grow up at 15 °C, in the dark. [2.MED-TXT]
3.1.1. Picking worms and transferring to rec-8 plates, TEXT: 15 ºC, dark
3.1.2. As above, tighter angle
3.2. About three days later, [1.WID] when the F1 hermaphrodites are at the L3 to L4 larval stage, [2.MED] start making more rec-8 RNAi bacteria plates.  [3.MED]
3.2.1. Talent taking plate out of incubator 
3.2.2. Looking for L3/L4 larva on the plate, using conventional method
3.2.3. Like 2.1.2 or 2.1.3
3.3. After about four days on the rec-8 bacteria plates, transfer 20 of the F1 L4-young adult hermaphrodites [1.MED] onto the freshly induced rec-8 RNAi plates and allow them to self-fertilize. [2.CU-TXT]  It is also possible to include four to six untreated males of the same strain. [3.MED-TXT]
3.3.1. At bench, picking worms and loading plates
3.3.2. Detail of loading a plate with two worm, TEXT: 2 hermaphrodites / plate (Videographer Comment: Filmed through the scope)
3.3.3. Loading more worm onto to the plate, TEXT: 2 hermaphrodites + 4 - 6 males / plate (Videographer Comment: Filmed through the scope)
(Editors: I have the feeling that all of the LAB MEDIA scope videos requested for 3.4 – 3.6 are included in the tetraploidDAPI.mov file. I can’t be sure, and I don’t know if the authors slated it to make it easy to match to the VO, but it seems likely from the comments they’ve left)
3.4. Later, check for F2 progeny with the Long phenotype. [1.WID] They are overall larger than the wild type and their bodies make an extra turn as they move forward, generating sinusoidal body-bending waves from head to tail. [2.LM] Transfer these putative tetrapolids onto regular OP50 or HB101 E. coli bacteria.  [3.MED]
3.4.1. Talent carries plate to scope and focuses on the plate
3.4.2. To be provided by authors: Scope-view video of an (F2) Long phenotype worm moving around or Figure 3A (Author Comment: UPLOADED SCOPE VIDEOS-COMPONENTS OF THE COMPLEX VIDEO, AND ALTERNATIVE OF FIGURE 3A-CAN ALSO USE THE ORIGINAL) (Editor: I can see the alternate version of Figure 3A on their upload page, along with tetraploidDAPI.mov, which seems to be the most relevant one for this shot. Use whichever looks best…or even both)
3.4.3. Adding worms to plates labeled OP50 or HB101 and having bacteria
3.5. Screen the plate for F3 progeny, as well; [1.MED] however, these F3 cannot be considered independent strains because they may be siblings from the same F2 mother. [2.LM]
3.5.1. Talent at scope focused on the plate and picking worms
3.5.2. To be provided by authors: Scope-view video of a Long phenotype worms being picked (F3 gen) (Author Comment: DONE WITH MATT, I THINK WILL DO IF NOT…) (Editor: Not sure which scope video they meant for here. Perhaps the tetraploidDAPI.mov I mentioned for 3.4.2? It could be part of that video, or may not have been provided yet)
3.6. Let the collected Long worms self-fertilize to propagate. [1.MED] Continue transferring three to six Long animals from each generation to a new plate until only Long progeny are sired.  This may take a few generations as Long worms often are sterile and do not yield progeny.  [2.LM]
3.6.1. Talent returning plates to incubator
3.6.2. To be provided by authors: More scope-footage of Long worms being picked (Author Comment: WILL PROVIDE THIS TOMORROW)
Author, the narrative is populated with “Long” so the reader does not say “lawn.”
4. Verifying Tetraploid Strains using DAPI Staining 
4.1. Tetraploid strains have 12 chromosome pairs, [1.WID] which can be validated by counting the DAPI-stained bodies in unfertilized oocytes. [2.MED]  To do so, drop 5 to 10 µL of M9 buffer onto a slide and transfer 6 to 10 putative tetraploids into the drop. [3.ECU]
4.1.1. Establishing shot (Videographer Comment: not filmed as the authors said they would provide lab media for this shot)
4.1.2. Talent getting situated at microscope takes out slide to prepare
4.1.3. Adding solution to slide followed by adding worms to slide
(Editors: I have the feeling that all of the LAB MEDIA scope videos requested for 4.2 – 4.10 are included in the diploidDAPI.mov file. I can’t be sure, and I don’t know if the authors slated it to make it easy to match to the VO, but it seems likely from the comments they’ve left)
4.2. Under a dissecting microscope, [1.MED] carefully soak up most of the M9 into a lint-free cleaning tissue. Then, drop 2 µL of 90% ethanol onto the worms and watch the ethanol evaporate completely. [2.LM]
4.2.1. Talent places slide on microscope stage and stars focusing the scope
4.2.2. To be provided by authors: Soaking up solution into tissue, adding ethanol and ethanol evaporates
4.3. As soon as the evaporation finishes repeat the process of adding ethanol [1.ECU] and watching it evaporate.  In total, add 10 µL in four applications. After the last drop evaporates, add 6 µL of DAPI at 2 ng per µL or a similar stain. [2.LM]
4.3.1. Adding a drop of 90% EtOH to slide
4.3.2. To be provided by authors: A few more drops of ethanol are added and evaporate, then DAPI is added
4.4. For long-term storage of the slides mount the worms [1.MED] in a commercially-available or home-made antifade. [2.ECU-TXT] Then, add a coverslip and seal the edges with nail polish.  [3.CU]
4.4.1. Taking aliquot of antifade
4.4.2. Adding antifade to slide, TEXT: 0.5% p-phenylenediamine, 20 mM Tris-HCl, 90% glycerol (pH 8.8)
4.4.3. Adding coverslip to slide
4.5. After the nail polish has dried, [1.CU] the slides can be scored. Use a fluorescent microscope and 100x magnification.  [2.MED]
4.5.1. Talent handling slide that has been sealed, placing it on microscope stage (fluorescent scope)
4.5.2. Talent focusing fluorescent scope
4.6. First find the most mature unfertilized oocyte, which is immediately adjacent to the spermatheca and has not yet entered either the spermatheca or the uterus.  The DAPI bodies are here are presumably single chromosome pairs. [1.LM]
4.6.1. To be provided by authors: Scanning for DAPI bodies, looking for most mature unfertilized oocyte in gonad
4.7. Next, focus on the nucleus of the oocyte and use the microscope’s fine focus to slowly scan it from top to bottom while counting the DAPI bodies. [1.LM]
4.7.1. To be provided by authors: Settling on correct oocyte and scan from top to bottom for DAPI bodies 
4.8. Then, recount the DAPI bodies in the same nucleus by moving the focus from bottom to top. [1.LM]

4.8.1. To be provided by authors: Reverse direction scan of same oocyte

4.9. Wild type oocytes have 6 DAPI bodies on average.  The presence of 12 DAPI bodies indicates that the animals in this strain are either partial or complete tetraploids.  Analyze at least ten animals per strain. [1.LM-TXT]
4.9.1. To be provided by authors: Like 4.7.1 (2nd oocyte), TEXT: Analyze ≥ 10 animals 
4.10. Often chromosome pairs will be very close or touching, so the number of DAPI bodies is often smaller than the actual number of chromosome pairs. [1.LM]
4.10.1. To be provided by authors: show an example of DAPI bodies that are likely to be touching (Author Comment: see provided diploid Dapi video-close and hard to count one pair of bodies)
5. Results: Generation of Tetraploid C. Elegans Strains
5.1. Multiple tetraploid strains were generated by feeding C. elegans bacteria expressing rec-8 double-stranded RNA. Tetraploids can arise by self-fertilizing hermaphrodites for two to three generations or by crossing the first generation of hermaphrodites with untreated males of the same genotype. In the latter scenario, the males in the cross are exposed to the rec-8 RNAi bacteria from the L4 stage onwards, during mating. 
5.1.1. Figure 2 – pan from top to bottom of this timeline, its really too complicated to animate, but viewers should be aware of this diagram because it puts a lot of the protocol into one tidy graphic.
5.2. Tetraploid strains were confirmed by screening for the presence of 12 chromosome pairs found in the oocytes of the tetraploid hermaphrodites compared to six chromosome pairs found in the oocytes of diploid hermaphrodites.  

5.2.1. Fig 3 A B, C – nothing to animate, panels are neatly arranged already
5.3. Two types of tetraploid hermaphrodites were identified: one, sired males at similar frequencies to diploid hermaphrodites and the other sired males at a much higher frequency. The former is tetraploid for all chromosomes and the latter is tetraploid for all autosome but is triploid for the sex chromosome.  

5.3.1. Table 1 – highlight rows 3, 5, 7, 8 and 12 in column B at “the former is tetraploid for all chromosomes” highlight rows 4, 6, 8, 9, 10, 11 in column B at “the latter…”
5.4. Tetraploid strains grow slower and produce smaller broods. Superficial inspection of the tetraploid strains has not revealed sufficiently elevated numbers of aneuploid oocytes nor abnormal oocyte or spermatocyte divisions to account for the observed reduction in brood size.

5.4.1.  Movie 2 – slow down this film to fill the narrative, then show it again quickly at the end. 

6. Conclusion (said by authors on camera)

6.1. Katherine A Rivera Gomez: After its development, this technique has paved the way for researchers in the field of developmental, cancer, and evolutionary biology to explore the role of whole genome polyploidization on a great variety of biological functions.
6.2. Katherine A Rivera Gomez: When using this technique, it is important to remember to always use fresh NGM+IPTG plates to induce bacterial expression of the double-stranded RNA. If everything goes well, tetraploids can be produced in less than three weeks time.
*Note to the Authors: Interview statements will be edited to conform to the length restrictions. I am happy to help if you have any questions.
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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