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Questionnaire :
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)_Y   
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)_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.)

1- mouse mammary gland dissection and sample preparation


2- frozen tissue sectioning


3- Immunodetection

4- Fluorescence observation and image acquisition
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.) 
1- mouse mammary gland dissection and sample preparation


2- frozen tissue sectioning

E.  Will the filming need to take place in multiple locations? (Y/N) _Y___  door to door 
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 localize proteins of interest in the mammary tissue of the mouse during lactation. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)   
1.1. Sandrine Truchet: This method can help answer key questions in the cell biology field, such as where are the SNARE proteins involved in milk product secretion localized in the mouse mammary epithelial cells during lactation. 
1.2. Sandrine Truchet: The main advantage of this technique is that it is you can rapidly and easily observe the location of proteins in a given tissue context.   

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

Authors: The optional interview statements are for remaining authors that did not speak one of the required statements in order to introduce them to the camera.  If Edith would like to make one of these statements instead of being introduced in section D, then please replace statement 1.3 with one of the following.
_______________: The implications of this technique extend toward diagnosis of pathological tissues, because it allows the direct observation of tissue remodeling as well as the potential change of the localization of an antigen in a pathological context such as cancers or genetic diseases.  

_______________: Though this method can provide insight into the localization of proteins in the mouse mammary gland, it can also be applied to other systems such as cultured cells, various types of normal or pathological tissues from diverse species.

_______________: Generally, individuals new to this method will struggle because the critical points are the physical principles of fluorescence and of images post-treatment in order to extract relevant information.

_______________: We first had the idea for this method, when we decided to explore the expression of the SNARE proteins in the lactating mammary gland.

_______________: Visual demonstration of this method is critical as the mouse mammary gland dissection and the immunofluorescence on tissue sections steps are difficult to learn, because they require some technical tricks.   
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!) 
1.3. Sandrine Truchet: Demonstrating the procedure will be Edith Honvo-Houéto, a technician, from our laboratory.
1.3.1. Interview style: Author saying the above 

1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera. 
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total) 

1.9. Procedures involving animal subjects complied with the relevant guidelines and licensing requirements laid down by the French Ministry of Agriculture and the procedures used were approved by the local ethics committee (agreement 12/097 from the Comethea Jouy-en-Josas/AgroParisTech) at INRA.
Protocol (read by voice talent at JoVE):  
2. Mouse Mammary Gland Dissection

2.1. Following euthanasia, position the mouse on its back, [2.1.1 - MED] wet the ventral area with ethanol, and then dry it with a paper towel. [2.1.2 - CU]
2.1.1. Talent positions mouse as described.

2.1.2. *Film as written
2.2. Next, use forceps to pull up the abdominal skin between the two hind legs and make a 1 cm long incision through the skin with a pair of sharp scissors.  [2.2.1 - CU]
2.2.1. *Film as written

2.3. Starting from this first incision, cut the skin up to the neck and then pull the skin away from the peritoneum.  Pin down one side of the skin at a time, stretching each side taught. [2.3.1 - CU]
2.3.1. Talent cuts the skin up to the neck, pulls the skin to one side, places a pin in it, and then repeats the process on the other side.
2.4. Next, use a sterile swab to push the abdominal and the inguinal mammary glands away from the skin and dissect them away from the peritoneum. [2.4.1 - ECU/SCOPE] Place the dissected mammary tissue onto a dissection plate cooled by ice. [2.4.2 - CU]
2.4.1. *Film as written

2.4.2. *Film as written

2.5. Finally, remove the lymph node located at the junction of the abdominal and the inguinal glands. [2.5.1 - ECU/SCOPE]
2.5.1. *Film as written

3. Mammary Tissue Fixation and Embedding
3.1. Using a scalpel, cut the mammary tissue into fragments approximately 3 mm3 in size and immediately rinse these fragments in PBS in order to remove as much milk as possible. [3.1.1 - CU]
3.1.1. Talent cuts a few fragments and then rinses them in PBS.
3.2. Quickly dry the fragments on a paper towel and then put them in an ice cold PBS solution containing 4% paraformaldehyde for 10 to 15 minutes on ice to gently fix the tissue.  [3.2.1 - CU]
3.2.1. Talent picks dried fragment from the paper towel and places the tissue into fixative on ice.
3.3. Following fixation, quickly rinse the mammary fragments in ice cold PBS and then immerse the fragments in ice cold PBS containing 40% sucrose [3.3.1 - CU] for 16 to 48 hours at 4 °C while gentle shaking. [3.3.2 - MED]
3.3.1. Talent rinses the tissue fragment in PBS 
3.3.1B and then places it in the sucrose solution.
3.3.2. Talent places the sucrose solution on the shaker at 4C.
3.4. Properly label the plastic cryo-molds and then fill them a third of the way up with optimal cutting temperature compound at room temperature. [3.4.1 - CU] Place one fragment containing 2 to 3 mm3 of mammary tissue into each mold and cover them with additional compound. [3.4.2 - CU]
3.4.1. *Film as written

3.4.2. *Film as written

3.5. Next, freeze the optimal cutting temperature compound and the sample by placing the molds at the surface of a liquid nitrogen bath [3.5.1 - MED] until the entire mold becomes opaque.  [3.5.2 - CU] Store the blocks in the freezer at -80 °C until the samples are sectioned. [3.5.3 - CU]
3.5.1. *Film as written

3.5.2. Close-up of sample as it freezes and becomes opaque

3.5.3. Talent places the blocks at -80 °C
4. Frozen Tissue Sectioning

4.1. Adjust the temperature of the cryostat to -26 °C and wait until the temperature stabilizes. In the meantime, place the blocks to be sectioned in the cryostat so that they can equilibrate to -26 °C as well. [4.1.1 - MED Over the Shoulder] Keep the frozen tissue block frozen throughout the entire sectioning procedure.  [4.1.2 - CU]
4.1.1. Talent sets the cryostat temp to -26 °C and then sets the blocks into the cryostat and closes the lid. (use 4.1.1B)
4.1.2. Shot of blocks in cryostat through the closed lid. (use 4.1.2B)
4.2. Additionally, cool the razor blade, the cutting support, the anti-roll device, and the brush to -26 °C by placing them in the cryostat for at least 10 minutes. [4.2.1 - CU] Also, place a slide box inside the cryostat in order to be able to store glass slides as the sections are made. [4.2.2 - CU]
4.2.1. *Film as written

4.2.2. *Film as written
4.3. While these items cool, properly label the positively charged glass slides that will be used to collect the tissue sections and maintain them at room temperature. [4.3.1 - CU]
4.3.1. *Film as written
4.4. Next, remove a sample from its mold, cover the surface of a metal tissue disc with room temperature optimal cutting temperature compound, and push the frozen sample onto it. [4.4.1 - CU] Place the wet mount inside the cryostat and let it cool for at least 15 minutes. [4.4.2 - MED]
4.4.1. Talent removes the sample from the mold and mounts it on the disc.

4.4.2. *Film as written

4.5. Once cooled, place the wet mount in the disc holder of the cryostat and adjust the cut thickness to between 5 and 6 microns. [4.5.1 - CU] Next, adjust the position of the anti-roll device by making cuts of the mounting medium until the slices form evenly and correctly.[4.5.2 - ECU]
4.5.1. *Film as written

4.5.2. *Film as written

4.6. Once the settings are correct, perform tissue sections by turning the wheel in a continuous uniform motion.  [4.6.1 - MED Over the Shoulder] Use a brush to grab and maneuver the section across the stage. [4.6.1 - CU]
4.6.1. *Film as written (take 2)
4.6.2. *Film as written (take 2)
4.7. Retrieve the tissue sections one by one by holding the glass slide above the section and slowly angling it down until the tissue section touches the slide. [4.7.1 - ECU]
4.7.1. *Film as written (with 4.6.2)
5. Indirect immunofluorescence

5.1. Using a hydrophobic barrier pen, draw a circle around the slide-mounted tissue. Let the circle dry for approximately 1 minute at room temperature. [5.1.1 - CU] Then, use a permanent marker to draw a line around the tissue sections on the back side of the slide. [5.1.2 - CU]
5.1.1. *Film as written

5.1.2. Talent turns slide over and marks on the back side as described.

5.2. Next, rehydrate the tissue sections by covering them with a drop of PBS for a few minutes at room temperature. [5.2.1 - CU] Then, fix the tissue sections by covering them with freshly prepared 3% paraformaldehyde solution in PBS for 10 to 15 minutes. [5.2.2 - CU] Then permeabilize them in PBS with 0.05% Saponin for 10 to 15 minutes [5.2B - CU - TXT]. Next, incubate them in PBS with 3% bovine serum albumin for at least 30 minutes at room temperature. [5.2C - CU - TXT]
5.2.1. Talent adds PBS to the slides

5.2.2. *Film as written
5.2B
5.2C 

5.3. Following antigen retrieval, when needed, rinse the tissue sections with PBS and then incubate them in PBS with 3% bovine serum albumin for at least 30 minutes at room temperature. [5.3.1 - CU - TXT]
5.3.1. Talent rinses a section, then adds blocking solution. (TEXT: *See Section 3.2 of text protocol for details.) (Video Editor: Show the txt with the first 5 words of the statement only.)
5.4. Next, remove the blocking solution and add 30 to 50 microliters of primary antibody diluted in PBS containing 2% BSA so that each tissue section is completely covered. [5.4.1 - CU - TXT]
5.4.1. *Film as written (TEXT: See text protocol for antibody descriptions and dilutions.) (take2)
5.5. Place the same volume of the diluent alone on a tissue section to perform a negative control. [5.5.1 - CU] Then, place the glass slides in a humidified box overnight at 4 °C. [5.5.2 - Med Over the Shoulder]
5.5.1. Talent adds diluent to the neg. control.

5.5.2. Talent places slides in a humidified box 
5.5.3.  [split shot] and sets box in fridge.

5.6. The next day, thoroughly wash the tissue sections with room temperature PBS for 10 minutes and repeat at least four times. [5.6.1 - MED/CU]
5.6.1. *Film as written

5.7. Dilute the appropriate secondary antibody in PBS containing 2% BSA in accordance with the manufacturer’s instructions [5.7.1 - CU] and then place 30 to 50 microliters of this solution on all of the tissue sections.  Incubate the sections for 1.5 hours at room temperature.[5.7.2 - CU]
5.7.1. *Film as written

5.7.2. Talent adds solution to the sample 
5.7.3. [split shot] and covers them during incubation.

5.8. Then, thoroughly wash the tissue sections again with room temperature PBS for 10 minutes and repeat at least four times. [5.8.1 - CU]
5.8.1. Talent removes the secondary antibody and rinses with PBS.

5.9. Next, color the neutral lipids in the sections by incubating the tissue in 30 to 50 microliters of a PBS solution containing 3 µg/mL of bodipy 493/503 for 10 minutes at room temperature. [5.9.1 - CU] Following incubation, rapidly rinse the tissue sections twice with PBS. [5.9.2 - CU]
5.9.1. *Film as written

5.9.2. *Film as written
5.10. Counterstain the nuclear DNA with 30 to 50 microliters of a PBS solution containing 3 µM of DAPI for 10 minutes at room temperature. [5.10.1 - CU] Wash the tissue sections twice with PBS before mounting the slides for observation. [5.10.2 - CU]
5.10.1. *Film as written

5.10.2. *Film as written

5.11. Remove PBS and place a drop of mounting medium on each tissue section. Then, place one side of the cover slip at an angle against the slide, making contact with the outer edge of the liquid drop and then lower the cover slowly, avoiding air bubbles. [5.11.1 - CU]
5.11.1. *Film as written

5.12. Allow the liquid to spread between the glass slide and the cover slip for a few minutes and then remove the excess mounting medium with a paper towel. [5.12.1 - CU] Seal the cover slip to the glass slide with nail polish and store the tissue sections at 4 °C. [5.12.2 - MED Over the Shoulder]
5.12.1. Talent sets the slide on edge on a paper towel.

5.12.2. *Film as written
5.13. Finally, image the sections as described in the accompanying text protocol.[5.13.1 - MED]
5.13.1. Talent places a finished slide onto a microscope and focuses on the sample.
6. Results:   Mapping Proteins Involved with Lactation
6.1. These images show the localization of caseins in the lactating mouse mammary gland at day 10 of lactation, in the presence [6.1.1 - LM] or in the absence of pups.  [6.1.2 - LM]
6.1.1. Figure 6 (Video Editor: Show only the +p and -p lines and change the “+p” to “+Pups” and the “-p” to “-Pups”.  Above the left column add the words “Confocal” and above the 3 columns to the right (caseins, nuclei, and merge) add the words “Epifluorescence”. Highlight the +Pups line with the words “in the presence”.)
6.1.2. Figure 6 (Video Editor: Show as above, but highlight the -pups line.)

6.2. During suckling, caseins appear to be mostly accumulated in the apical region. [6.2.1 - LM] In addition, confocal microscopy reveals that caseins are also present, although to a lesser extent, at the basal side of mammary epithelial secretory cells in the presence of pups. [6.2.2 - LM] When milk secretion is slowed down, caseins also appear accumulated beneath the apical plasma membrane [6.2.3 - LM] and are clearly observed at the basal side of mammary epithelial secretory cells. [6.2.4 - LM]
6.2.1. Figure 6 (Video Editor: Set up as in 6.1.1. Highlight the arrowheads in the “+p” row.)

6.2.2. Figure 6 (Video Editor: Set up as in 6.1.1. Highlight the arrows in the “+p” row.)

6.2.3. Figure 6 (Video Editor: Set up as in 6.1.1. Highlight the arrowheads in the “-p” row.)

6.2.4. Figure 6 (Video Editor: Set up as in 6.1.1. Highlight the arrows in the “-p” row.) 
6.3. Butyrophilin, shown in red, is one of the major proteins associated with milk fat globules in milk.  This transmembrane protein is mainly localized at the apical plasma membrane of the mammary epithelial secretory cells and is consequently found at the surface of the milk fat globules after its release by budding. [6.3.1 - LM]
6.3.1. 79131-video 6-3-1.avi (Video Editor: Show video in a window on screen and add a figure legend that has “Butyrophilin” written in red, “Lipids” in green, and “Nuclear DNA” in blue.  Loop the video a few times and then with the word “found” add an arrow pointing to the bright red regions on the inner surface of the structure.)

7. Conclusion (said by authors on camera) 
7.1. Edith Honvo-Houéto: Once mastered, this technique can be done in 8-10 hours if it is performed properly.

7.2. Edith Honvo-Houéto: While attempting this procedure, it’s important to remember to keep the sample away from light during the immunodetection procedure.

7.3. Sandrine Truchet: Following this procedure, other methods like immunogold detection using transmission electron microscopy can be performed in order to answer additional questions like the subcellular localization of the protein of interest. (take 2)
7.4. Sandrine Truchet: After its development, this technique paved the way for researchers in the field of cell biology to explore proteins localization in normal and pathological tissues in various species. (take 2-3)
7.5. Sandrine Truchet: After watching this video, you should have a good understanding of how to observe the tissue distribution of a protein of interest.

7.6. Sandrine Truchet: Don't forget that working with animals, reagents and some instrumentation can be extremely hazardous and precautions such as wearing gloves and working under an extractor hood should always be taken while 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.  

Insert your media filenames here.
ID #: 53179_Figure5.tif dual color imaging of cytokeratins 8 and 14 at 63X
ID #: 53179_Figure7.tif dual color imaging of milk products (casein and lipids) at 63X
ID #: 53179_Figure9.tif dual color imaging of Syntaxin6 and VAMP4 at 63X

ID #: 53179_Figure8.tif three color imaging of Butyrophilin, lipids and nuclear DNA at 63X 

ID #: 53179_Supplementary movie2.mp4 three dimensional distribution of Butyrophilin, lipids and nuclear DNA at 63X
ID #: 53179_Supplementary movie4.mp4 rotating three dimensional view of Butyrophilin, lipids and nuclear DNA at 63X
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.

( 2013, Journal of Visualized Experiments


