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A.  Will you require JoVE to record video microscopy? Y: 1) Nikon SMZ1000 equipped with C-W10Xb/22; 2) Olympus Fluoview FV10i only for oocytes sorting after Hoechst33342 staining
B.   Does your protocol include descriptions of software usage? N
C.  Which steps of your protocol will viewers benefit most from having filmed? 3.1.-3.3., 3.5.-3.8., 4.1.-4.3.,4.5. 

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? 

1) One of the most tricky aspect is probably related to oocyte sorting by means of Hoechst33342. I’d probably stress the importance of a brief excitation, no more than few seconds, to prevent chromatin damage: section 4.3-4.5

E.  Will the filming need to take place in multiple locations? N
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 procedure is to detail all of the steps necessary for characterizing mouse antral oocytes based on their chromatin organization according to their ability to fully sustain a prospective embryonic development. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Manuela Monti: This method can help answer key questions in the developmental biology field, such as how can two different types of oocytes residing in the mammalian antral compartment be distinguished? 

1.2. Manuela Monti: The main advantage of this technique is that it is the easiest and quickest way to sort antral SN and NSN oocytes for their eventual use in IVM or IVF procedures (TEXT: SN: surrounded nucleolus; NSN: non-surrounded nucleolus).   

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.3. Procedures involving animal subjects have been approved by the Animal Ethic Committee of the University of Pavia according to the guiding principles of European (EU 63/2010) and Italian (26/2014) laws protecting animals used for scientific research. 

Protocol (read by voice talent at JoVE):
2. Ovary harvest

2.1. To harvest the ovaries, begin by injecting 3-6 week old female mice i.p. with 2.5 IU of pregnant mare serum gonadotropin [2.1.1.-WIDE-TXT]. 

2.1.1. Few seconds Talent injecting mouse ip (TEXT: See text for all media/reagent preparation details). 
2.2. Two days later, about an hour before the harvest, fill one sterile petri dish with M2 medium [2.2.1.-MED], [2.2.2.-CU] and add several drops of 20 microliter drops of M2 medium to a second petri dish [2.2.3.-CU], covering each drop with 1.5 ml of mineral oil [2.2.4.-CU].

2.2.1. Few seconds Talent adding M2 medium to dish, with M2 container visible in frame

2.2.2. Few seconds 1 ml medium being added to dish, with M2 container label visible in frame if possible

2.2.3. Few seconds at least one drop being added to dish, with at least a few other drops visible in dish and M2 container visible in frame

2.2.4. Few seconds at least one drop being covered with mineral oil, with at least a few other covered drops visible with mineral oil container label visible in frame

2.2.5. Petri are taken to the incubator

2.3. Then transfer all of the petri dishes to a 37°C, 5% CO2 incubator to allow the medium to equilibrate [2.3.1.-MED].
2.3.1. Talent placing dish(es) into incubator
2.4. Next, use sterile dissection scissors to make an incision in the skin covering the abdominal wall [2.4.1.-CU-TXT], followed by an incision in the peritoneum of the first hormone-injected mouse [2.4.2.-CU].

2.4.1. Few seconds skin incision being made (TEXT: Euthanize according to institutional guidelines). Abdomen exposed. 

2.4.2. Few seconds peritoneal incision being made

2.5. [2.5.1.-CU] Use sterile tweezers to move the intestines aside to localize the uterine tubes [2.5.2.-CU], which form a V-shape starting from the bladder [2.5.3.-CU].
2.5.1. Few seconds abdomen being opened At the end of 2.4.2
2.5.2. Few seconds intestines being moved aside (Videographer: Combine 2.5.2. and 2.5.3. as appropriate)

2.5.3. Shot of uterine tubes (Videographer: Combine 2.5.2. and 2.5.3. as appropriate) (Video Editor: if possible/appropriate, please indicate V-shape of uterine tubes)
2.6. After locating the ovaries below the kidneys [2.6.1.-CU], grasp one uterine tube [2.6.2.-CU] and release the corresponding ovary with a small incision in the bottom of the tissue [2.6.3.-CU].

2.6.1. Shot of at least one ovary (Videographer: Combine 2.6.1. and/or 2.6.2. and/or 2.6.3. as appropriate)

2.6.2. Uterine tube being grasped (Videographer: Combine 2.6.1. and/or 2.6.2. and/or 2.6.3. as appropriate)

2.6.3. Few seconds incision being made (Videographer: Combine 2.6.1. and/or 2.6.2. and/or 2.6.3. as appropriate)

2.7. Repeat the process to harvest the other ovary [2.7.1.-CU] and then place both ovaries in the petri dish filled with pre-equilibrated M2 medium [2.7.2.-CU-TXT].
2.7.1. Shot of other uterine tube being grasped and/or other ovary being incised

2.7.2. [combined with 2.7.1] Second ovary being placed into dish, with other ovary visible in dish (TEXT: Repeat for each experimental animal)

3. Antral oocyte isolation

3.1. Before isolating the antral oocytes, make glass mouth pipettes by grasping both ends of a glass Pasteur pipette [3.1.1.-WIDE] and holding the pipette horizontally over a Bunsen burner flame [3.1.2.-MED].

3.1.1. [3.1.1 to 3.2.2 combined, author recommends shortened VO] Talent picking up Pasteur pipette and holding in both hands, with Bunsen burner visible in frame

3.1.2. Few seconds Talent placing/holding pipette over Bunsen burner

3.2. When the glass begins to melt [3.2.1.-CU], remove the pipette from the flame and quickly pull the instrument apart [3.2.3.-CU].

3.2.1. Few seconds/shot of glass beginning to melt

3.2.2. Pipette being removed and pulled apart (Videographer: Split action into separate shots as necessary)

3.3. Using a fingernail, firmly snip the excess glass close to the narrow point of the pipette to shorten the tip [3.3.1.-CU] and to achieve an internal capillary diameter of about 100 microns [3.3.2.-ECU-TXT].

3.3.1. Few seconds end of pipette being chipped with fingernail

3.3.1b added CU
3.3.2. Shot of end of glass pipette (TEXT: Oocyte diameter is about equal to 80 microns). 
3.4. Manuela Monti “It is important to have the right pipette diameter; if the tip is too narrow, the oocytes will become fragmented and die.” [3.4.1.-MED-interview style] 
3.4.1. Manuela Monti, speaking the above, interview style (Authors: Please change the above words if you’d like. In particular, if there are further tips that you can give to help the viewer with these next few steps, this would be a great time to give it.)
3.5. Then connect the unmodified end of the pipette to an aspirator tube [3.5.1.-CU-TXT].

3.5.1. Few seconds aspirator tube being attached to end of pipette (TEXT: Repeat for several pipettes)
3.6. Next, transfer the ovaries into the petri dish containing 1 ml of pre-equilibrated M2 medium [3.6.1.-CU] and use a sterile insulin syringe needle to gently puncture the antral follicles of the ovaries [3.6.2.-SCOPE].

3.6.1. At least one ovary being placed into dish

3.6.2. Few seconds antral follicle being punctured

3.7. As the oocytes are released, gently collect them by mouth pipette [3.7.1.-SCOPE], taking care not to aspirate any follicle cells or other tissue debris [3.7.2.-SCOPE].

3.7.1. 10-12 seconds oocytes being collected into the pipette (Shot will be used again)

3.7.2. Keep using 3.6.1. (Video Editor: please indicate follicle cells and/or tissue debris when mentioned)

3.8. Then quickly pipette each oocyte through multiple pre-equilibrated M2 medium drops to remove all of the cumulus cells attached to the zona pellucida of the oocytes [3.8.1.- SCOPE].

3.8.1. Few seconds oocyte being deposited into one drop and then being transferred to at least one other drop

3.9. Once the oocytes have been denuded [3.9.1.-SCOPE], carefully settle the oocytes at the bottom of individual drops of fresh, equilibrated M2 medium [3.9.2.-SCOPE].

3.9.1. Shot of a denuded oocyte (if possible, next to a non-denuded oocyte) (Video Editor: if possible, please indicate denuded oocyte when mentioned)

3.9.2. At least one oocyte being placed into drop, with other oocytes in other drops visible in frame if possible
4. Antral oocyte sorting 
4.1. To stain the oocytes, use a mouth pipette to transfer the cells into 20 microliter drops of Hoechst33342 diluted in M2 medium [4.1.1.-WIDE-TXT].

4.1.1. Few seconds Talent transferring at least one cell into at least one drop of Hoechst33342 (TEXT: 10 min, RT, in dark)

4.2. Then transfer the oocytes into a new petri dish containing 5 microliter drops of M2 medium covered with mineral oil [4.2.1.-SCOPE], taking care to settle the oocytes individually at the bottom of each drop [4.2.2.-SCOPE-TXT].

4.2.1. Few seconds at least one oocyte being added to drop

4.2.2. Shot of at least one oocyte at bottom of at least one drop (TEXT: Some fluorescent microscopes may require glass bottom petri dishes for sorting)

4.3. When all of the oocytes have been transferred [4.3.1.-SCOPE SCREEN], place the dish under the fluorescent microscope [4.3.2.-MED] and excite the cells just long enough to visualize the presence or absence of a ring around the nucleolus [4.3.3.-CU-TXT].

4.3.1. Shot of drops with oocytes Talent move the dish in the fluorescent microscope holder (MED)
4.3.2. Talent placing petri dish onto stage 4.3.2. + 4.3.3: Cells are excited with the right fluorescence to visualize Hoechst33342 signal (SCREEN)
4.3.3.  Shot of dish then laser being turned on (i.e. petri dish on dark stage, then laser lights up around dish/stage) (TEXT: 486 nm excitation)

4.4. Manuela Monti “Take care not to overexpose the oocytes, as the chromatin can be damaged and the calls can  die or be fragmented if they are excited for too long.” [4.4.1.-MED-interview style]
4.4.1.  Manuela Monti speaking the above, interview style (Authors: Please change the above words if you’d like. In particular, if there are further tips that you can give to help the viewer with these next few steps, this would be a great time to give it.)
4.5. After the SN and NSN oocytes have been identified, sort the cells into the appropriate corresponding petri dish [4.5.1.-MED] in the relevant reagent for the desired downstream analysis according to their chromatin organization [4.5.2.-CU].

4.5.1. Talent adding oocyte into SN petri dish, with Hoechst33342 petri dish and NSN petri dish visible in frame M2 medium after sorting at the fluorescence microscope. 2 Petri visible (one for SN oocytes and one for NSN oocytes) in the last frame
4.5.2. Shot of oocyte being added to drop, with “downstream reagent” visible in frame (e.g., a medium that might be used for an experiment with the sorted oocytes)

5. Results: Representative oocytes stained and sorted with Hoechst33342
5.1. Hoechst33342-staining for chromatin organization is probably the most critical step of the procedure [5.1.1.-LM]. Five-ten seconds of excitation should be long enough to sort the oocytes based the on presence [5.1.2.-LM] or absence [5.1.3.-LM] of chromatin surrounding the nucleolus of each oocyte [5.1.4.-LM].
5.1.1. 5.pdf: no animation

5.1.2. 5.pdf: please highlight/indicate bottom left SN image

5.1.3. 5.pdf: please highlight/indicate top left NSN image

5.1.4. 5.pdf: please highlight/indicate top and bottom right merge images

6. Conclusion (said by authors on camera)
6.1. Manuela Monti: Once mastered, this technique can be completed in three hours if it is performed properly.
6.2. Manuela Monti: While attempting this procedure, it’s important to remember to work at room temperature and to treat the ovaries and the oocytes gently!
6.3. Manuela Monti: Following this procedure, the oocytes are typically matured and fertilized in vitro.
6.4. Manuela Monti: After its development, this technique paved the way for researchers in the field of developmental biology to explore the existence of two kinds of antral oocytes with different developmental capacities. 
6.5. Manuela Monti: After watching this video, you should have a good understanding of how to prepare and use a mouth pipette, how to isolate antral oocytes, and how to sort oocytes based on their chromatin organization as indicated by Hochest33342-staining.
6.6. Manuela Monti: Don't forget that working with animals and cells requires that special precautions, such as wearing the appropriate personal protective equipment and using sterilized instruments, should be taken when 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.  

5.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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