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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) YES  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: Microscope information is listed below
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 steps by their protocol number. 2.4/2.5   3.4/3.5   4.2/4.4    5.2/5.6 
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the step by its protocol number. 3.4/3.5  proper attention must be placed in setting up the experiments, ensuring that the camera is completely focused and ready before starting the experiment. 
E.  Will the filming need to take place in multiple locations? (Y/N) NO   If yes, how far apart are the locations? _Two buildings, approx. 100 yards apart________
Microscopes
(1) Stereomicroscope (steps 2.4/2.5)


Nikon SMZ 800

(2) Inverted Microscope for micro-injections (steps 3.4/3.5)


Nikon Eclipse Ti-U

(3)  Upright Fluorescence Microscope (for slide analysis, 5.7)

Leica DMRE 
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 assess meiotic spindle formation and organization in mouse oocytes following siRNA-mediated depletion of key MTOC-associated proteins, such as pericentrin. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Claudia: This method can help answer key questions in the reproductive biology field, such as the mechanisms regulating chromosome segregation and potential disruptions that lead to aneuploidy in oocytes. 
1.2. Claudia Baumann: The main advantage of this technique is that it results in efficient transcript knockdown and specific immunofluorescence analysis of individual oocytes.  This procedure can be adapted to study almost any target protein.   
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 Institutional Animal Care and Use Committee (IACUC) at the University of Georgia.
Protocol (read by voice talent at JoVE):

2. Collecting Mouse Oocytes
2.1. 48 hours before the collection day, treat the female mice used for oocyte collection [2.1.1 - WID] with five international units of PMSG, injected intraperitoneally. [2.1.2 – CU]

2.1.1. setting a mouse cage with females to inject on bench (Note: No tk1)
2.1.2. preparing syringe with PMSG, loading syringe

2.2. After collecting the ovaries using standard practices, [2.2.1 – MED] transfer them to a dish of pre-warmed, equilibrated MEM/BSA/milrinone [2.2.2 – MCU] and prepare to isolate the oocytes under a dissecting microscope. [2.2.3 – CU]

2.2.1. collecting ovaries from a sacrificial mouse 
2.2.2. placing ovaries into dish of MEM/BSA/milrinone

2.2.3. focusing on dish of ovaries under microscope

2.3. Release the cumulus-oocyte-complexes, or COCs, by fixing an ovary to the bottom of the culture dish using a 27-Gauge needle and use a second needle to puncture the antral follicles.  [SCOPE]

2.3.1. film as written 
2.4. Then, fix an ovary to the bottom of the culture dish using one needle and use a second needle to puncture all the large follicles.  Do this for each ovary. [SCOPE]

2.4.1. film a few examples of the technique 
2.5. Using oocyte aspiration or standard mouth pipetting practice, collect the oocytes surrounded by two or more layers of compact cumulus cells.  [SCOPE]

2.5.1. sucking up the COCs, leaving other tissues behind

2.6. Transfer these COCs to a new dish with MEM/BSA/milrinone … [ECU]

2.6.1. depositing COCs into dish of solution and covering dish

2.7. ... and incubate them for an hour at 37 ºC.  [WID]

2.7.1. arriving at incubator with dish and loading dish into incubator

2.8. Then, proceed with denuding the oocytes, using standard methods.  [CU]
2.8.1. any representative action of denuding embryos, talent's choice, TEXT: See the text protocol for details on denuding embryos.
3. Oocyte Microinjection
3.1. Prepare the injection culture dish with [3.1.1 - WID] three milliliters of M2 media with 1 microgram per milliliter of milrinone. [3.1.2 - MED]

3.1.1. setting up the dish that needs to be loaded with M2 (Note: No tk1)
3.1.2. loading dish with M2

3.2. Also, prepare the washing and culturing dishes with MEM/BSA/milrinone. [MED]

3.2.1. loading other dishes with MEM/BSA/milrinone solution

3.3. Next, load 5 microliters of the one milliMolar siRNA solution into the injection needle … [CU]

3.3.1. loading the injection needle with aliquot of siRNA solution

3.4. ... and set it up for the microinjection. [MED]

3.4.1. attaching injection needle to micromanipulator 

3.5. Now, place a 100 microliter drop of M2 media on the lid of a three-centimeter dish.  Load one oocyte into the drop … [ECU]

3.5.1. drop of M2 placed on dish, then adding oocyte to drop

3.6. … and use it to adjust the position of the holding pipette. [MED] 

3.6.1. talent manipulating position of holding pipette while looking through objectives

3.7. Secure the oocyte by attaching it to the holding pipette using negative pressure. [SCOPE]

3.7.1. show holding pipette attaching to oocyte

3.8. Then, adjust the position of the injection needle to the widest diameter on the oocyte. [SCOPE]

3.8.1. film as written

3.9. Once positioned, inject about 10 picoLiters of solution into the oocyte cytoplasm, avoiding the nucleus. [SCOPE]

3.9.1. Film as written

3.10. Return the lid to the stereomicroscope stage … [MED]

3.10.1. moving lid with oocyte from stage to stage

3.11. … and add 100 microliters of fresh M2 media.  Put about ten oocytes into the media. [CU]
3.11.1. adding M2 followed by about 10 oocytes

3.12. Then, on the microinjection stage, proceed with the microinjection. [SCOPE]
3.12.1. moving lid with 10 oocytes back to other stage

3.13. Secure each oocyte with the holding pipette and slowly insert the injection needle into the cytoplasm.  Inject the siRNA solution and carefully retract the injection pipette.  [SCOPE]

3.13.1. [3.13.1 to 3.15.1 combined] show one oocyte getting injected, moving injected oocyte to top or bottom of stage and proceeding with another injection 
3.14. Move successfully injected oocytes to one end of the drop and move unsuccessfully injected oocytes to the opposite end of the drop. [SCOPE]

3.14.1. show next oocytes getting injected, moving injected oocyte to top or bottom of stage and proceeding with another injection

3.15. It should only take a few minutes to inject ten oocytes, which is critical to maintain their viability. [SCOPE]

3.15.1. show next oocytes getting injected, moving injected oocyte to top or bottom of stage and proceeding with another injection

3.16. Move the lid to the stereomicroscope stage …

3.16.1. positioning lid with injected oocytes on stereomicroscope stage

3.17. … and transfer all the successfully injected cells [3.17.1 - SCOPE] to a dish of MEM/BSA/milrinone at 37 ºC. [3.17.2 – ECU]

3.17.1. sucking up good injections

3.17.2. depositing good injections into dish of solution

3.18. Transfer oocytes to a 37 ºC incubator with a medical gas atmosphere and incubate for 24 hours. [WIDFOL]

3.18.1. talent gets up from scope, takes dish with oocytes to incubator and loads them in
4. Culturing and Staining the Injected Oocytes
4.1. Begin with releasing the oocytes from the milrinone block [4.1.1 – WID] by washing the cells three times in MEM/BSA.  [4.1.2 – MED/TEXT]

4.1.1. establish talent at bench washing cells

4.1.2. perform an oocyte wash, TEXT: Wash 3X

4.2. Then, transfer the oocytes to maturation medium, containing 10% FBS. [CU]

4.2.1. loading dish with maturation media, followed by adding of oocytes to media

4.3. Culture the cells for 17 hours at 37 ºC, so meiosis will resume.  [MED]

4.3.1. loading dish into incubator

4.4. The next day, fix the oocytes.  [WID]

4.4.1. establish the talent preparing the fixative dish

4.4.2. [Added SCOPE] oocytes before transfer to fixative 
4.5. Use oocyte aspiration or mouth pipetting to swiftly move the [4.5.1-MED] different experimental groups to wells of 4-well plates containing 750 microliters of pre-warmed 4% PFA.  [4.5.2-CU]  

4.5.1. moving oocytes by aspiration into well of 4-well plate

4.5.2. loading several wells of 4-well plate with oocytes 
4.6. Let the oocytes incubate for an hour. [MED]

4.6.1. loading 4-well plate into incubator

4.7. Later, wash each group three times with 750 microliters of warmed PBS with 5% FBS. [MED/TEXT]

4.7.1. Moving the oocytes in the wells of the 4-well plate to warm PBS, TEXT: Wash 3X 

4.8. Each wash should go on for fifteen minutes in the incubator. [MED/TEXT]

4.8.1. covering the lid of plate and starting timer, TEXT: Wash 3X 

4.9. After washing, block each oocyte group in 5% FBS in PBS.  [MED]

4.9.0 [added] Preparing the 96-well plate by loading 5% FBS into the wells

4.9.1 Move oocytes to the first well in the 96 well plate
4.10. Let the block go on overnight at 4 ºC. [MED]

4.10.1. Loading 96-well plate into refrigerator

4.11. To immunostain, use a row of eight wells on the multi-well plate for each experimental group of oocytes. [4.11.2-MED] For 96-well plates, load 200 microliters of solution per well. [4.11.2 – CU]

4.11.1. unpacking a multiwell plate, loading pipette with antibody solution  
4.11.2. loading antibody solution into second column of wells

4.12. Begin the staining process with freshly prepared primary antibody solution.  [CU]

4.12.1. Move the oocytes into the primary antibody solution well
4.13. Then, cover the wells with Parafilm [4.13.1-CU] and incubate the oocytes according to the antibody's specification. [4.13.2-MED]

4.13.1. film as written

4.13.2. placing prepared plate into incubator

4.14. Following the primary antibody, wash the oocytes three times with 5% FBS in PBS, [4.14.1-MED] for 10 to 15 minutes per wash. [4.14.2-CU]

4.14.1. loading 3rd column wells with 5% FBS solution

4.14.2. moving oocytes from 2nd column of wells to 3rd column of wells

4.15. After three washes, transfer the oocytes to a well of secondary antibody solution. [4.15.1-MED] Cover these wells with Parafilm. [4.15.2-CU]

4.15.1. moving oocytes from 5th column of wells to 6th column

4.15.2. wrapping 6th column of well with Parafilm
4.16. Incubate the cells for an hour at 37 ºC [4.16.1-CU] and then wash 3 times as before.  [4.14.1] [4.14.2]
4.16.1. Place the multi-well plate with wrapped 6th column into incubator

4.17. Once washed, transfer the oocytes to clean glass slides.  [MED]

4.17.1. aspirating a group of oocytes from one well

4.18. All the oocytes in one experiment group are transferred to a single slide. [SCOPE]

4.18.1. depositing the oocytes onto a slide

4.19. Aspirate any excess solution to immobilize the cells [4.19.1-ECU/SCOPE] and immediately add eight microliters of DAPI-containing mounting media. [4.19.2-CU] Then coverslip them carefully to avoid air bubbles or damage to the oocytes. [4.19.3-ECU]

4.19.1. sucking up solution around cells on slide [SCOPE]
4.19.2. adding DAPI to slide
4.19.3. [combined with 4.19.2] placing cover slip carefully onto DAPI
5. Results:  Disruption of Pericentrin Expression in Oocytes performing Meiosis
5.1. Oocytes were microinjected with a non-specific control or Pericentrin siRNA.  After 17 hours of culture, most controls reached the metaphase-II stage and contained organized meiotic spindles with aligned chromosomes. Pericentrin labeling shown in red was bright and focused at the spindle poles.

5.1.1. Fig 2a

5.2. Transcripts were successfully knocked down as Pericentrin staining in the siRNA injected cells was not detected.  Most of theses oocytes remained in metaphase-I and exhibited disorganized spindle structures with misaligned chromosomes.

5.2.1. Fig 2b

5.3. A few progressed to metaphase-II, but also exhibited disrupted spindles.  

5.3.1. Fig 2c

6. Conclusion (said by authors on camera)
6.1. Claudia Baumann: Now, you should have a good understanding of how to collect and microinject mouse oocytes with specific siRNAs, and then immunostain these oocytes for fluorescence analysis of meiotic spindle formation and organization. 
6.2. Claudia Baumann: It is important to remember to work swiftly and with care to preserve oocyte viability and quality. 
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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