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Author Questionnaire:
1. Microscopy: Does your protocol require JoVE to film through your microscope? N
2. Does your protocol demonstrate software usage? Y
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. Please upload all screen captured files to your project page.
3. Which steps from the protocol section below are the most important for viewers to see? 
4.1., 4.3., 4.5., 5.2.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
5.4., 6.2.
5. Will the filming need to take place in multiple locations (greater than walking distance)? N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length (30 words maximum) and clarity.

1.1. Zuzana Holubcová: In clinical practice, it is customary to assume that each oocyte displaying a polar body is ready for fertilization [1].

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

1.2. Zuzana Holubcová: Live imaging of human oocyte maturation reveals that a polar body becomes visible well before the bipolar metaphase two spindle is assembled, creating the risk of an untimely sperm injection [1]. 

1.2.1. INTERVIEW: Named talent saying the statement above in an interview-style shot, looking slightly-off camera Videographer: Authors would like one of their movies to be shown on a screen behind the Talent during this statement
1.2.2. LAB MEDIA: Movie 1_oocyte maturation.mov. Video Editor: Project this movie in the background (perhaps as an inset), making sure the citation (Holubcova et al, Science 2015) is visible. If needed, show the movie full screen with interview in the background. 

OPTIONAL Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.3. Soňa Kloudová: Polarized light microscopy enables a non-invasive visualization of the meiotic spindle in human oocytes and can be safely utilized in IVF to assess egg maturity before intracytoplasmic sperm injection [1].

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

1.4. Soňa Kloudová: Optimizing the timing of the ICSI is particularly important in poor prognosis IVF cycles with a low number of oocytes available for fertilization [1].

1.4.1. Named talent saying the statement above in an interview-style shot, looking slightly-off camera

1.5. Martina Martonová: This clinical procedure is an “add-on” technique to standard IVF treatment and should be performed by experienced personnel in compliance with good laboratory practice [1].

1.5.1. Named talent saying the statement above in an interview-style shot, looking slightly-off camera


Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.6. Procedures involving human subjects have been approved by the Institutional Ethics Committee at Reprofit International. Obtaining written informed consent of from the eligible patients is recommended. 



Section - Protocol
2. Egg Retrieval and Denudation

2.1. Thirty-five to thirty-six hours after the human chorionic gonadotropin injection, collect the retrieved cumulus-oocyte complexes in carbon dioxide-independent handling medium [1-TXT] and equilibrate the oocytes for 10-15 minutes in a carbon dioxide-independent incubator at 37 degrees Celsius [2] 

2.1.1. WIDE: Talent at microscope and tube with retrieved cumulus oocyte complexes being handed over window from operation theatre
TEXT: See text for all medium/reagent preparation details
2.1.2. Talent placing container into incubator
2.1.3. Added LAB MEDIA: Movie 2_COCs.mov Video Editor: Please include this movie as either a split screen, inset, or right after 2.1.2. as VO is speaking.

2.2. Expose the oocytes to a hyaluronidase solution diluted in handling medium [1-2]. NOTE: 

2.2.1. Talent placing dish under microscope 
2.2.2. Hyaluronidase solution being added to COCs with hyaluronidase container label visible in frame

2.3. After 30 seconds, use a 200-microliter pipette to mechanically remove the cumulus-corona cells as previously demonstrated [1].

2.3.1. Talent at microscope, removing cumulus-corona cells 
Author NOTE: 2.2.1- 2.2.3 have been filmed in in step 2.2.1. Perhaps 2.3.1. and not 2.2.3? 

2.4. Assess the number and developmental status of the denuded oocytes according to the presence or absence of the nucleus and first polar body [1].

2.4.1. LAB MEDIA: Movie 3_oocyte stages.mov: Shot of denuded oocytes and/or polar bodies 

2.5. … and place germinal vesicle stage and metaphase one and metaphase two stage oocytes into individual droplets of carbon dioxide-dependent culture medium covered with mineral oil [1].

2.5.1. Oocytes being placed into well(s), with medium and oil container labels visible in frame

2.6. Then place the oocytes at 37 degrees Celsius, 5% carbon dioxide, and 6% oxygen with humidity for 3-4 hours [1].

2.6.1. Talent placing dish into incubator 

3. Dish Preparation

3.1. To prepare cultivation plates for embryo culture, add the appropriate volume of preequilibrated culture medium to individual wells of a suitably-sized culture plate [1-TXT] and cover the droplets with equilibrated mineral oil [2].  

3.1.1. WIDE: Talent adding medium to wells, with medium and oil containers visible in frame TEXT: i.e., 4-well plate: 500 microliters/well; 12-well plate: 30 microliters/well
3.1.2. Oil being applied, with oil container label visible in frame as possible


Added step: Label the plate with a unique identifier and place it in the carbon-dioxide-dependent incubator for at least 20 minutes [1].

3.1.3. Talent labeling the plate
3.1.4. Talent placing dish into incubator


3.2. To prepare the ICSI (I-C-S-I) dish, add 5 microliter droplets of pre-warmed handling medium for each polar body-displaying oocyte and one extra droplet for needle washing to a clean plastic dish [1]. 

3.2.1. Droplets of handling medium being added 

3.3. Add an additional droplet of PVP (P-V-P) solution for sperm immobilization prior to the intracytoplasmic sperm injection [1-TXT] and overlay the droplets with prewarmed mineral oil [2]. Make sure to label the dish [3]. 

3.3.1. Droplet of PVP being added, with PVP container label visible in frame as possible TEXT: PVP: polyvinylpyrrolidone
3.3.2. Talent adding oil to droplet(s), with oil container visible in frame
3.3.3. Added shot: Talent labeling the dish


3.4. Then place the sperm injection dish in the carbon-dioxide-independent incubator for at least 20 minutes [1].

3.4.1. Talent placing dish into incubator

3.5. While the plate is equilibrating, add 5-microliter droplets of pre-warmed handling medium for each polar body-displaying oocyte to a glass bottom culture dish [1] and overlay all droplets with pre-warmed mineral oil [2]. Make sure to label the dish [3].

3.5.1. Droplets being added to plate, with medium container label visible in frame
3.5.2. Oil being applied, with oil container label visible in frame
3.5.3. Added shot: Talent labeling the dish.


3.6. Then place the plate in the carbon-dioxide-independent incubator for at least 20 minutes [1].

3.6.1. Plate being placed into incubator

4. Polarized Light Microscopy (PLM) Examination Preparation

4.1. While the plates are equilibrating, switch on the heated stage on the inverted microscope [1] and fit the sterile holding and sperm injection needle into microinjection holders [2-TXT].

4.1.1. WIDE: Talent switching on stage Videographer: Important statement
4.1.2. Talent fitting needle(s) into holder Videographer: Important statement

4.2. Bring the needles into focus [1] and select an appropriate objective [2], taking care that the condenser is in the bright field position [3].

4.2.1. Talent adjusting focus
4.2.2. Objective being selected
4.2.3. Talent checking condenser/selecting brightfield

4.3. Insert the green interference filter [1] and set the liquid crystal analysis slider to working position [2].

4.3.1. Filter being selected Videographer: Important statement
4.3.2. Slider being set Videographer: Important statement

4.4. Set the shutter to approximately 50% a [1] and adjust the circular polarizer to decrease background noise [2].

4.4.1. Talent setting shutter
4.4.2. Talent adjusting polarizer 

4.5. To set up the computer for polarized light microscopy examination, launch the imaging software [1] and select Video, Video Source, and polarAIDE in the video menu [2].

4.5.1. Talent at computer, opening software, with monitor visible in frame Videographer: Important statement
4.5.2. SCREEN: Movie 4_PLM.mov (0:00- 0:45): Video, Video Source, and polarAIDE being selected

4.6. Then switch to live video by going to the Video page and select the icon to activate the spindle and zona analysis [1].

4.6.1. SCREEN: Movie 4_PLM.mov (0:45-1:00): Live video being selected and analysis being activated

5. Egg Maturity Examination 

5.1. To determine maturity of each oocyte, transfer all of the oocytes into individual droplets on the prepared glass bottom culture dish [1] and place the dish, uncovered, under the prepared inverted microscope [2].

5.1.1. WIDE: Talent adding egg(s) to drop(s) 
5.1.2. Talent placing dish under microscope 

5.2. Bring the first oocyte into focus [1] and observe the detected oocyte birefringence image as it is computer-processed and displayed in real time on the computer screen [2].

5.2.1. LAB MEDIA: Movie 4_PLM.mov (1:00-1:10): Oocyte coming into focus
5.2.2. Talent at microscope, looking at birefringence on monitor, which is visible in frame Videographer: Important statement

5.3. Use the holding and sperm injection needles to turn the oocyte so the polar body is in the 12 o’clock position [1] and focus on the polar body [2]. Author NOTE: The position is rather 11´oclock, could the movie be slightly tilted to avoid discrepancy with the narrative?

5.3.1. SCREEN: Movie 4_PLM.mov (1:10-1:20): Oocyte being turned 
5.3.2. SCREEN: Movie 4_PLM.mov (1:20-1:40): PB coming into focus 

5.4. If the spindle birefringence is not clearly visible at first sight in the vicinity of PB, slightly touch the zona pellucida and gently turn the oocyte around each axis to ensure the alignment of the polarized light with the array of spindle fibers [1].

5.4.1. SCREEN: Movie 4_PLM.mov (2:00-2:25): Oocyte being turned Videographer: Difficult statement Author NOTE: The pointer indicates the spindle signal Alternatively, movie 5 can be used here.

6. Intracytoplasmic Sperm Injection (ICSI) Timing Optimization

6.1. After identifying all of the spindle-positive oocytes, transfer the oocytes into individual droplets within the prepared ICSI dish [1] and subject the oocytes to intracytoplasmic sperm injection according to standard protocols [2].

6.1.1. WIDE: Talent adding oocyte(s) to drop(s)
6.1.2. LAB MEDIA: Movie 6_ICSI.mov

6.2. If the oocytes exhibit no detectable metaphase two spindle signal, place the polarized light microscope dish into the carbon dioxide-independent incubator for 2-3 hours [1] before re-performing the polarized light microscopy examination as demonstrated [2-TXT].

6.2.1. Talent placing plate into incubator 
6.2.2. Talent at microscope, examining oocyte, with monitor visible in frame Videographer: Difficult statement TEXT: If some oocytes still lack MII spindle, delay ICSI 1-2 additional h

6.3. After the injection, transfer the oocytes to the prepared embryo cultivation plates [1] for their culture until the blastocyst stage is reached [2].

6.3.1. Talent adding oocyte(s) to plate
6.3.2. Talent placing plate into incubator 

6.4. Martina Martonová: Take care to ensure that all of the micromanipulations of the human oocytes are carried out in a controlled environment at 37 °C and an optimal culture medium pH [1]. 

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

Section – Results
7. Results: Metaphase I (MI) to MII Transition Stages in Oocyte Maturation

7.1. [bookmark: _GoBack]Spindle imaging allows the discrimination of fully mature oocytes arrested in the metaphase two stage [1] from those undergoing an important maturational transition [2].

7.1.1. LAB MEDIA: Figure 3: JoVE Video Editor: please emphasize Metaphase II image column
7.1.2. LAB MEDIA: Figure 3: JoVE Video Editor: please emphasize first four images columns

7.2. In developmentally-delayed oocytes extruding polar bodies in vitro [1], the absence of the metaphase two spindle signal may not necessarily reflect a cellular disturbance [2] but could indicate the progression of the oocyte from the metaphase one to the metaphase two stage [3].

7.2.1. LAB MEDIA: Figure 3: JoVE Video Editor: please emphasize purple and blue signals in middle row of images
7.2.2. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize lack of spindle in middle Interkinesis image
7.2.3. LAB MEDIA: Figure 3





Section - Conclusion
8. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length (30 words maximum/statement) and clarity.
8.1. Zuzana Holubcová: The presence of the meiotic spindle is a positive marker of the egg’s developmental competence [1].
8.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
8.2. Zuzana Holubcová: Postponing ICSI provides developmentally-delayed oocytes with extra time to complete the maturation process and to assemble the metaphase two spindle before their injection [1].
8.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

8.3. Soňa Kloudová: Using this approach, even immature oocytes that are routinely discarded can be clinically utilized and give rise to successful pregnancies [1]. 
8.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera 


 2018, Journal of Visualized Experiments	Page 10 of 10
image1.png




