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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N  

Can you record movies/images using your own microscope camera? Y
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope: Leica DMi1 MC170 
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? N 
C.  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.) 
Preputial separation
2.7

2.8

Weighing the mouse 
2.9

Vaginal opening 
2.11

2.12

Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.
D.  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.) The technique is a “hands on” technique and successfully determining pubertal onset requires good mouse handling skills and knowing what pubertal onset physically looks like.

The most difficult steps are_2.8  and 2.12 _To ensure success for determining preputial separation in males (2.8) and vaginal opening in females (2.12) it is important to first know how to perform preputial separation and vaginal opening in sexually mature animals. 
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

E.  Will the filming need to take place in multiple locations? Y If yes, how far apart are the locations? 
The experimental approach will be filmed in the lab located in the basement (the lab has a relatively noisy air system). For the interview section (without animals), this can be done in my office or a meeting room which both are located within the same building but on the ground floor. The locations are a minutes’ walk apart. 
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.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Hanne Hoffmann: This method can help answer key questions in the reproductive field, such as how to determine pubertal onset in mice and rats through preputial separation, vaginal opening and establishing first estrous prior to performing a fertility study [1-MED].
1.1.1. Named author states the above, looking slightly off to the side. Interview style. 
1.2. Hanne Hoffmann: The main advantage of this technique is that by establishing pubertal onset using the demonstrated non-invasive approach it is possible to following conduct a fertility study in animals that are sexually mature [1-MED].
1.2.1.  Named author states the above, looking slightly off to the side. Interview style.
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Hanne Hoffmann: The implications of this technique extend toward diagnosis of deficits in reproduction as caused by genetic mutations or treatments susceptible to impact reproductive competence, such as endocrine disrupting chemicals [1-MED]. 
1.3.1. Named author states the above, looking slightly off to the side. Interview style.
1.4. Hanne Hoffmann: Though this method can provide insight into reproductive competence in mice, it can also be applied to other model systems such as rats, and hamsters [1-MED].
1.4.1. Named author states the above, looking slightly off to the side. Interview style.
1.5. Hanne Hoffmann: Visual demonstration of this method is critical as it requires good and delicate animal handling skills, which are difficult to learn, because of the necessity to hold the mice correctly and the following visual identification of preputial separation and vaginal opening [1-MED].   
1.5.1. Named author states the above, looking slightly off to the side. Interview style.
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
N/A

D.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
All methods described here have been approved by the Institutional Animal Care and Use Committee of Michigan State University and conducted in accordance with the Guide for the Care and Use of Laboratory Animals. 
Protocol: (read by voice talent at JoVE)
2. Determine Pubertal Onset
2.1. To prepare the work area, place a pad on the table [1-MED-TXT]. Then, place a clean mouse cage top, with the grid facing up, on the pad [2-MED].
2.1.1. Talent places a pad on the table. TEXT: Follow institutional guidelines for personal protective equipment

2.1.2. Talent places a mouse cage top on the pad. 

2.2. Next, set up a scale in the work area, place a clean 500 – 1,000 milliliter beaker on the scale, and tare it [1-MED]. Then, place a sheet next to the work area to record the data [2-MED].
2.2.1. Talent places a scale on the table, places a beaker on the scale, and tares the scale. 

2.2.2. Talent places a sheet next to the work area on the table. 

2.3. After this, place the mouse cage in the work area [1-MED]. Open the cage and remove the lid, water bottle, and food holder to the table [2-MED].

2.3.1. Talent places the mouse cage on the table. Videographer: Obtain multiple takes, this is repeated. 
2.3.2. Talent opens the cage and places the lid, water bottle, and food holder on the table. 

2.4. While holding the mouse by the tail, place it on the clean mouse cage top [1-MED-TXT]. While maintaining hold of the tail, allow the mouse to explore the grid of the cage top [2-CU].
2.4.1. Talent places the mouse on the cage top. SUBCHAPTER TXT: Determining preputial separation in male mice. Videographer: Obtain multiple takes, this is repeated. Author comment: This particular mouse was very stressed and jumpy. There are additional takes with a female in step 2.10 who presented with more typical exploratory behavior. 
2.4.2. Talent allows the mouse to explore the cage top. Videographer: Obtain multiple takes, this is repeated.
2.5. Gently pull the tail backward and approach the other hand to the skin close to the neck and ears [1-CU].

2.5.1. Talent pulls the mouse’s tail backwards and approaches their other hand to the mouse’s head. 

2.6. Grasp the loose skin between the shoulders and neck with the thumb and forefinger [1-CU]. Then, grab the skin on the back with the remaining fingers and hold the mouse by gently pressing it against the hand [2-CU].
2.6.1. Talent grabs the loose skin of the mouse’s neck with their thumb and forefinger. 

2.6.2. Talent grabs the skin of the mouse’s back with their other fingers. The back of the mouse rests against the hand.
2.7. With the free hand, gently push the skin around the penis back [1-CU]. At preputial separation, the preputial skin slides backward, exposing the glans penis [2-CU]. After the examination, record the presence or absence of preputial separation [3-].

2.7.1. Talent pushes back on the skin around the penis. 

2.7.2. Show detail of the preputial skin sliding backward. Videographer: IMPORTANT: Obtain a second take of this shot with a mouse that has not reached preputial separation. 
2.7.3. Use 2.7.2. Both takes. Video editor: Show footage of a mouse with preputial separation and a mouse without preputial separation side by side to illustrate the visual difference.
2.8. After this, weigh the mouse and record its weight [1-MED]. Then, reintroduce the mouse to the housing cage by holding the beaker over the cage floor and allowing the mouse to exit on its own [2-MED].
2.8.1. Talent places the mouse in the beaker on the scale. 

2.8.2. Talent holds the mouse in the beaker over the floor of the cage. The talent starts to tip the beaker slowly and allows the mouse to exit on its own.

2.9. Place a cotton ball, a large beaker, and a bottle of sterile water in the work area [1-MED-TXT]. Pour sterile water into the beaker. Then, humidify the cotton ball with the sterile water in the beaker and place it next to the clean cage top [2-MED].
2.9.1. Talent places a cotton ball and a bottle of sterile water in the work area. SUBCHAPTER TEXT: Determining vaginal opening in female mice 
2.9.2. Talent wets the cotton ball with the sterile water in the beaker. 

2.10. Place the mouse cage in the work area [1-MED]. Then, transfer the mouse to the cage top by holding it by the base of its tail [2-MED]. Gently pull on the mouse’s tail to encourage a forward movement by the mouse [3-MED].
2.10.1. Use 2.4.1.
2.10.2. Talent transfers the mouse to the cage top by holding its tail. Authors: If the male mice are difficult to handle for your filming day, we can use the takes with the female mice in their place (for the parts of the protocol that are the same for both sexes). Just let us know what happens in your post shoot notes.  Author comment: The females were easier to handle, so the takes with the females are probably better. 
2.10.3. Talent pulls on the mouse’s tail gently. 
2.11. After this, lift the tail while supporting the hips with the free fingers [1-MED-over the shoulder]. Gently clean the vulva with the humidified cotton ball [2-MED]. Then, examine the vulva to determine if the vagina is completely open [3-CU-over the shoulder]. 
2.11.1. Talent lifts the mouse’s tail while supporting its hips. 

2.11.2. Talent cleans the vulva with the wet cotton ball. 

2.11.3. Talent examines the vulva. The forceps show the location of the vagina in both takes. Videographer: IMPORTANT: Obtain a second take with a mouse with a vagina that is not completely open. The authors will have these mice prepared. Video editor: Show the two takes (one with an open vagina and the other without) next to each other simultaneously to illustrate the visual differences between the two. 
2.12. Record if vaginal opening has occurred [1-MED]. Then, weigh the mouse and return it to the home cage [2-MED].

2.12.1. Talent records the data on the paper next to the work area. 
2.12.2. Talent removes the beaker with the mouse in it from the scale and returns the mouse to the home cage. 
3. Fertility Study 
3.1. Prepare a clean mouse cage with lid, water, food, bedding, and nesting material for each breeding pair of mice [1-MED]. Then, fill out the cage cards with the requisite information  [2-MED].

3.1.1. Talent places nesting material in the cage. There should already be water, food, and bedding in the cage. 

3.1.2. Talent attaches the filled out cage card. 
3.2. Place the prepared breeding cage on a clean table [1-MED]. Then, slowly introduce a gloved hand into the mouse cage and leave it in the cage for a short period of time [2-MED].
3.2.1. Talent places the prepared breeding cage on the table. 

3.2.2. Talent slowly places their hand in a mouse cage and leaves the hand still in the cage. 

3.3. Slowly approach the mice with the gloved hand [1-CU]. When the mice run over the hand, trap the tail of one mouse between the thumb and index finger [2-CU]. Then, lift the mouse by the tail for 2 – 3 seconds [3-MED].
3.3.1. Talent slowly moves their hand towards the mice. Author comment: The mice were getting used to the handling and did not really run away. We redid some takes with the male mice and they were more active. 
3.3.2. The mice run away and run over the hand. Then, the talent traps one of the mice by the tail. 

3.3.3. Talent lifts the mouse by the tail. 

3.4. Then, close the cage after ensuring that the male and female mice have food, water, and nesting material [2-CU]. 
3.4.1. Talent closes the cage. Show detail of the cage to demonstrate that all of the appropriate resources are present in the cage. 

3.4.2. Talent places a cage card on the cage. 

4. Results: Vaginal Opening and Preputial Separation Delayed in cKO females and Males Associated with Increased Body Weight
4.1. Using the presented methodology, two different transgenic mouse models were studied. Vaginal opening and preputial separation occurred at the same age and weight in both the HET mice and the control mice [1-LM].
4.1.1. Figure 3A and 3F: Video editor: Figure 3A refers to vaginal opening and weight at vaginal opening in the transgenic mouse models. Figure 3F refers to the age and weight at preputial separation.
4.2. Conversely, vaginal opening and preputial separation were significantly delayed in cKO females and males and associated with increased body weight [1-LM]. 

4.2.1. Figure 3B and 3G: Video editor: Figure 3B refers to vaginal opening and weight at vaginal opening in the transgenic mouse models. Figure 3G refers to the age and weight of preputial separation in the transgenic and control mice. 
4.3. At 4.5 weeks of age, female controls and the cKO mice had comparable body weight [1-LM] … while the cKO males were slightly heavier than the controls [3-LM]. This indicates that the delay in vaginal opening and preputial separation was not associated with a delay in weight gain [3-LM].
4.3.1. Figure 3C

4.3.2. Figure 3H

4.3.3. Figure 3C and figure 3H: Video editor: Show both figures simultaneously.
4.4. After completion of pubertal onset, the fertility study was started at age 10-16 weeks. Both male and female mice were subfertile [1-LM]. Females generated fewer litters in the 3-month study and both male and female HET mice generated smaller litters [2-LM].
4.4.1. Figure 4A

4.4.2. Figure 4D
4.5. To illustrate the importance of confirming pubertal onset prior to setting up a fertility assay, reproductive competence was evaluated in cKO mice. During the 70-day fertility study, neither cKO males or females generated any litters [1-LM].

4.5.1. Figure 4B. 

5. Conclusion (said by authors on camera)

5.1. Hanne Hoffmann: While attempting this procedure, it’s important to remember to handle the mice with care and remain calm while approaching and handling the mice [1-MED].
5.1.1. Named author states the above, looking slightly off to the side. Interview style. Video editor: Show representative footage from steps 3.2 and/or 2.5, 2.6, and 2.7.
5.2. Hanne Hoffmann: Following this procedure, other methods like measuring circulating sex hormone levels can be performed to answer additional questions like weather infertility/subfertility was caused by abnormal testosterone, estrogen, follicle stimulating hormone and luteinizing hormone levels [1-MED].
5.2.1. Named author states the above, looking slightly off to the side. Interview style.
5.3. Hanne Hoffman: Don't forget that working with mice can be hazardous due to the risk of biting and development of allergies. To reduce exposure, precautions such as wearing gloves and a lab coat and careful handling of the mice should always be taken while performing this procedure [1-MED].
5.3.1. Named author states the above, looking slightly off to the side. Interview style.   

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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