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A. Microscopy: Does your protocol involve video microscopy? Y

Please list the make and model of your microscope: Omano OM3360 Zoom Stereo LED Trinocular Microscope 
B. Does your protocol include software usage? N
C. Which steps of your protocol will viewers benefit most from having filmed? 
The important steps will all be screen captured
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.9. - before deciding where to tear open the bursa, try to visualize a 'pocket' in the bursa where you will place the new ovary. Only open the bursa as far as is necessary to remove the endogenous ovary., 3.6. - stay sutures may need to be placed to position the bursa/ovary for the subsequent placement of sutures to close the opening. 
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 these procedures is to separate the influences of reproductive aging from chronological aging in females. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Jeffrey B. Mason: This method can help answer key questions in the biomedical field, such as how do ovarian signals in young females preserve health compared to young males and menopausal females? 
1.2. Jeffrey B. Mason: The main advantage of this technique is that we can transfer components of ovarian signaling from a young, healthy animal to an older animal that has lost its 'young' signaling.   

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Kate C. Parkinson: The implications of this technique extend toward the therapy of aging-associated diseases, as many of these diseases can be avoided in old mice through the restoration of young ovarian signaling.  

1.4. Habermehl: Though this method can provide insight into menopause-associated increases in disease, it can also be applied to other disease, such as those associated with primary or secondary ovarian insufficiency.

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)
1.5. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Utah State University.
Protocol: (read by voice talent at JoVE)
2. Intact Ovary Harvest
2.1. Before beginning the procedure, confirm the appropriate level of sedation by toe pinch [1-WIDE-TXT] and apply ointment to the animal’s eyes [2-ECU].
2.1.1. Few seconds Talent pinching toe (Videographer: More Talent than mouse in WIDE/MED shots unless otherwise noted) (TEXT: Anesthesia: ketamine 65 mg/kg + xylazine 13 mg/kg + acepromazine 2 mg/kg i.p.)
2.1.2. Few seconds ointment being applied
2.2. Place the mouse in the supine position on a stack of heated paper towels and [1-MED], starting just below the ribs and moving distally, use #40 blade hair clippers to remove a 2-3-cm square of hair a few mm lateral to the midline [2-CU] on each side of the animal with a 1-2-cm strip of hair covering the midline [3-CU].
2.2.1. Talent placing mouse onto paper towels
2.2.2. Few seconds hair being shaved
2.2.3. Shot of squares with 1-2-cm hair strip down midline
2.3. After administering analgesia, transfer the animal onto a heated sterile surgical field in the supine position [1-MED-TXT] and use a 2 x 2 cm piece of 70% ethanol-soaked gauze followed by a betadine scrub to disinfect the surgical area [2-CU].
2.3.1. Talent placing animal onto surgical surface (TEXT: Analgesia: meloxicam 2 mg/kg s.c.)
2.3.2. Few seconds skin being scrubbed, with betadine container label visible in frame
2.4. Next, make a 1-1.5-cm paralumbar incision in one of the surgical areas [1-CU] and use scissors to blunt dissect the skin from the underlying fascia [2-ECU].
2.4.1. Few seconds incision being made 
2.4.2. Few seconds skin being blunt dissected Video editor: 2.4.1 and 2.4.2 were filmed in one shot.
2.5. Then make another incision through the fascia [1-CU] and blunt dissect laterally under the fascia as superficially as possible until the abdominal cavity is reached [2-ECU].
2.5.1. Few seconds incision being made
2.5.2. Few seconds fascia being blunt dissected Video editor: 2.5.1 and 2.5.2 were filmed in one shot.
2.6. Place a 2 x 2 cm gauze surgical drape over the incision [1-CU] and wet the gauze with sterile saline [2-CU].
2.6.1. Gauze being placed (Videographer: Can combine 2.6.1. and 2.6.2. if appropriate)
2.6.2. Few seconds gauze being wet (Videographer: Can combine 2.6.1. and 2.6.2. if appropriate)
2.7. Using small forceps, locate the adipose tissue that surrounds the ovary [1-ECU] and gently extract the fat pad and ovary onto the drape [2-CU]. The ovarian fat pad will appear whiter than the surrounding adipose tissue [3-ECU].
2.7.1. Shot of adipose surrounding ovary

2.7.2. Few seconds fat pad/ovary being extracted

2.7.3. Shot of fat pad (Video Editor: please indicate whiter fat pad when mentioned as necessary/appropriate) 
2.8. Place a 1.5-inch Bulldog clamp onto the fat pad, taking care not to obstruct the ovarian bursa, to hold the tract in place during the procedure [1-CU].

2.8.1. 10-12 s clamp being placed Video editor: 2.7.1 through 2.8.1 were filmed in one shot.
2.9. Use a dissecting microscope to identify the ovarian bursa [1-MED]. Then grasp the bursa with two watchmaker forceps [2-SCOPE] and incise the bursa on the opposite side from the ovarian hilum to expose the ovary [3-SCOPE].
2.9.1. Talent moving mouse under microscope OR Shot of Talent at microscope locating bursa

2.9.2. Bursa being grasped (Videographer: Can combine 2.9.2. and 2.9.3. if appropriate)

2.9.3. Few seconds bursa being incised (Videographer: Can combine 2.9.2. and 2.9.3. if appropriate) 
2.10. “Before deciding where to tear open the bursa, try to visualize a 'pocket' in the bursa where you will place the new ovary prior to suturing. Only open the bursa as far as is necessary to remove the endogenous ovary.” [1-MED-interivew style]
2.10.1. Jeffrey B. Mason, speaking the above interview style (looking just off-camera)
2.11. Gently remove the ovary from the bursa [1-SCOPE/WIDE] and clamp the ovarian hilum with watchmaker forceps to excise the ovary and to prevent bleeding [2-SCOPE].
2.11.1.  Few seconds ovary being removed (Shot will be used again)
2.11.2.  Few seconds hilum being clamped

2.12. Then place the donor ovary in a watch glass containing 4 °C sterile saline [1-MED] and place a loose cover over the glass [2-MED-over the shoulder-TXT].
2.12.1.  Talent placing ovary into glass
2.12.2.  Talent placing cover onto glass (TEXT: Optional: Place watch glass under 2nd dissection microscope for ease of collection at transplantation) Video editor: 2.11.1 through 2.12.2 were filmed in one shot.
3. Intact Ovary Transplantation
3.1. After ovariectomizing the recipient mouse as just demonstrated [1-WIDE-TXT], place a small piece of hemostatic foam pad inside the empty bursa of the recipient animal to control bleeding [2-SCOPE] and place a small piece of saline-soaked gauze over the exposed surgical site [3-SCOPE].
3.1.1. Use 2.10.1. Few seconds Talent at microscope, excising ovary (TEXT: Euthanize donor mouse/Use donor mouse as ovary recipient)

3.1.2. Few seconds foam being placed

3.1.3. Few seconds gauze being placed

3.2. Load a Castroviejo needle holder with a tapered needle threaded with a 9-0 or 10-0 monofilament suture [1-MED] and collect a donor ovary under a dissecting microscope [2-SCOPE].
3.2.1. Few seconds Talent loading needle

3.2.2. Few seconds ovary being collected 
3.3. Then, using a second pair of watchmaker forceps, simultaneously remove the gauze and foam pad from the recipient bursa while embedding the new ovary into the bursa [1-SCOPE-TXT].

3.3.1. Few seconds gauze/foam being removed and ovary being placed (Videographer: Split action into separate shots as necessary) (TEXT: Optional: Transplant too big ovary in 1/4-, 1/3- or 1/2-size pieces)
3.4. To place a glass bead inside the bursa instead, pick up the bead with a Bishop-Harmon forceps [1-SCOPE] and drop the bead onto the fat pad next to the bursa [2-SCOPE] to allow the bead to be rolled into the bursa [3-SCOPE].
3.4.1. Few seconds bead being picked up
3.4.2. Bead being dropped onto fat pad (Videographer: Can combine 3.4.2. and 3.4.3. if appropriate)
3.4.3. Bead being rolled into bursa (Videographer: Can combine 3.4.2. and 3.4.3. if appropriate)
3.5. When the ovary or the bead is in place, close the bursa with 1 or 2 Halsted sutures [1-SCOPE] and lightly irrigate the site with sterile saline [2-SCOPE].
3.5.1. Few seconds bursa being sutured
3.5.2. Few seconds site being irrigated
3.5.3. Added shot: Remove fat pad clamp – not under microscope
3.6. After removing the fat-pad clamp, return the ovary and fat pad to the abdomen [1-SCOPE].
3.6.1. Few seconds ovary/fat pad being replaced 

3.7. “Stay sutures may need to be placed to position the ovary for the subsequent placement of sutures for closing the bursa.” [1-MED-interview style]
3.7.1. Jeffrey B. Mason, speaking the above interview style (looking just off-camera)
3.8. Then use 6-0 chromic gut or vicryl sutures to close the abdominal wall [1-CU] and 9-mm wound clips to close the skin [2-CU].
3.8.1. Few seconds abdominal wall being closed
3.8.2. Few seconds skin being closed
3.9. Finally, place the animal in a heated recovery cage shaded from light with monitoring until full recovery [1-MED-TXT].
3.9.1. Talent placing animal into cage (TEXT: See text for full post-operative care details) 

4. Results: Representative Effects of Ovarian Transplant and Small Follicle Depletion in CBA/J Mice
4.1. Postreproductive female mice that receive new ovaries live significantly longer than mice that undergo a sham surgery [1-LM]. No difference is detected between ovaries transplanted at 11 or 17 months of age [2-LM]. However, the depletion of germ cells prior to transplantation doubles the extension of the life span [3-LM].

4.1.1. Figure 1.ai: please add brackets and 11%, 10% and 21% texts as in original Figure 1A
4.1.2. Figure 1.ai: please indicate GC-Tx (1) and GC-Tx (2) data bars
4.1.3. Figure 1.ai: please indicate GD-Tx data bar

4.2. The mean life span for CBA/J (Pronounce: C-B-A-J) female control mice is 644 days. Mice that undergo sham surgery at 11 months live to an average age of 728 days [1-LM]. Acyclic intact mice live an average of 810 days when transplanted at 11 months [2-LM] and 798 days when transplanted at 17 months [3-LM].
4.2.1. Figure 1B.tif: please indicate 11 mo text and IT-S mouse graphic and 728 d column

4.2.2. Figure 1B.tif: please indicate 11 mo text and GC-IT(1) mouse graphic and 810 d column

4.2.3. Figure 1B.tif: please indicate 17 mo text and GC-IT(2) mouse graphic and 798 d column

4.3. When the young ovaries are depleted of germ cells prior to transplantation, the mean life span is extended to 880 days, twice the life span extension seen in mice that receive young, germ cell-containing ovaries [1-LM].
4.3.1. Figure 1B.tif: please indicate 17 mo text and GD-IT mouse graphic and 880 d column
4.4. VCD (Pronounce: V-C-D) treatment depletes primordial and primary follicles [1-LM]. The remaining secondary and antral follicles will then cycle and not be replaced, depleting the ovary of all germ cells [2-LM-TXT].

4.4.1. Figure 2A&B.ai: please indicate VCD image
4.4.2. Figure 2A&B.ai: please add yellow arrows as in original Figure 2A and B
4.5. For example, in this representative experiment, ovaries collected from mice analyzed 37 days after the initiation of VCD treatment [1-LM] demonstrate significantly depleted primordial and primary ovarian follicles compared to ovaries in control animals [2-LM].
4.5.1. Figure 2C.ai: Please add brackets and significance texts as in original Figure 2C
4.5.2. Figure 2C.ai: please indicate light grey data bars
5. Conclusion (said by authors on camera):
5.1. Jeffrey B. Mason: After watching this video, you should have a good understanding of how to manipulate ovarian function for the separation of reproductive influences from the influences of chronological aging on life and health span in female mice.
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:

0123_ Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

0123_ 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.  

Figure 1A.ai

Figure 1B.tif

Figure 2A&B.ai

Figure 2C.ai
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 in the email accompanying the finalized script.
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