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

Can you record movies/images using your own microscope camera? (Y/N)__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: __

B.   Software Usage: 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.) 
2.3, 2.4, 3.1, 3.2 – taking off the coverslip, transferring whole mount to petri dish, cutting and placing into the histocassettes
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.) ___________________________
5.1, 5.2 – getting that high quality section
E.  Will the filming need to take place in multiple locations? (Y/N) ___Y____ If yes, how far apart are the locations? _In the same building, up an elevator ride.
1. Introduction (Experimental Goal and Author Interviews) 
A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this procedure is to create high quality stained sections from whole mounted mouse mammary tissue for lesion identification at the microscopic level. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Dr. Deirdre Tucker: This method can help answer key questions involving mammary gland evaluation, such as histopathological identification of lesion types identified grossly in mammary whole mounts. 
1.2. Dr. Deirdre Tucker: The main advantage of this technique is that it increases the chance of identifying lesions that may exist within the mammary glands when using whole mounted tissues.   

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Dr. Schantel Hayes Bouknight: We first had the idea for this method when we compared whole mount phenotypes to histopathology reports for the formalin-fixed H&E stained contralateral glands from the same animals. We saw a discrepancy in diagnoses; more lesions were evident in whole mounts.
1.4. Dr. Sue Fenton: Visual demonstration of this method is important as the whole mount removal and embedding steps are critical to the success of the procedure; the gland is delicate because of its thin, friable nature.   
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.5. Dr. Sue Fenton: Demonstrating the procedure will be Julie Foley, a special techniques expert in the National Toxicology Program.   

1.5.1. Interview style: Author saying the above 

1.5.2. The named technician 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 were approved by the NIEHS Animal Care and Use Committee and conducted in an Association for Assessment and Accreditation of Laboratory Animal Care-accredited facility.
Protocol: (read by voice talent at JoVE)
2. Removal of Mammary Whole Mount from a Glass Slide
2.1. After preparing whole mount mammary samples and analyzing the tissue for abnormalities according to the text protocol [1-WIDE/MED], remove the coverslips and mounting medium by submerging the slides in a glass staining jar filled with xylene.  Incubate overnight or longer [2-MED/CU].
2.1.1. Talent places prepared whole mounts down on bench

2.1.2. Talent submerges slides in glass staining jar with xylene and then sets jar(s) to incubate

2.2. Transfer the slides to fresh xylene and soak the samples for 6 hours [1-CU].  Then transfer the samples again to fresh xylene and soak overnight [2-MED].
2.2.1. Talent transfers slides to fresh xylene

2.2.2. Talent transfers slides again and walks away from bench

2.3. Next, with a gloved hand, hold the slide perpendicularly to a glass Petri dish containing xylene and use a pair of forceps to carefully remove the coverslip in one piece [1-CU/ECU].
2.3.1. Talent holds slide perpendicularly to glass Petri dish containing xylene and carefully removes coverslip in one piece with forceps

2.4. Julie Foley, Step:  2.4 There may be variability in the ease of removing the coverslip, depending on the thickness of mounting medium and the time since the whole mount was cover-slipped.  Therefore, it is imperative that the slide remain in xylene until the coverslip is easily released [1-INTERVIEW].
2.4.1. Talent recites the above statement looking off camera

2.5. Once the coverslip is removed, use a sharp, disposable razor blade to remove the sample by sliding the blade in a single motion down the slide [1-CU/ECU].  Then quickly submerge the mammary pad into a xylene-filled glass Petri dish to ensure that the tissue does not air dry [2-CU/ECU-TXT].
2.5.1. Talent uses razor to remove sample from slide

2.5.2. Talent submerges mammary pad in xylene filled Petri dish (TEXT: Refer to text protocol for additional details)
3. Tissue Processing 

3.1. Use a razor to cut larger tissues in half, then to minimize tissue damage, use blunt-nosed, serrated-tipped forceps to grab the edge of the fat pad and place the halves right side up in two separate labeled cassettes that will accommodate the tissue size [1-CU].
3.1.1. Talent cuts tissue in half and places two pieces right side up in cassettes 
3.2. Place the cassette into a container of xylene for up to two hours before placing it in the tissue processor [1-CU].  Then load the maximum number of cassettes into the tissue processor by hand [2-MED/CU].
3.2.1. Talent places cassette into container of xylene

3.2.2. Talent loads cassettes into tissue processor by hand

3.3. Prior to beginning, program the processor for tissue processing. To automate the procedure, select the station, the temperature, and vacuum on/off [1-SCREEN/LM-TXT]. **Authors to provide screen captures for 3.4 through 3.6.  
3.3.1. Talent programs processor for tissue processing then automates procedure by selecting the station, the temperature, and the vacuum on/off TEXT: Demonstrated by Pam Ovwigho, NIEHS Histology Core.
3.4. Automate the processor to soak the cassettes in xylene for 30 min at 37 °C, followed by a second soak in fresh xylene under the same conditions. Then automate the processor to remove the cassettes from the xylene solution and transfer the tissues to a chamber within the processor containing a 1:1 xylene:molten paraffin mixture, set at 60 °C, for 30 min [1-SCREEN/LM].
3.4.1. Talent automates processor to soak cassettes in xylene for 30 min at 37 (C, then into a fresh soak.  Then talent automates processor to remove cassettes from xylene and transfers them to a chamber containing 1:1 xylene:molten paraffin set at 60 (C for 30 min.  
3.5. When all the steps have been completed, select ‘start’ to proceed [1-SCREEN/LM].
3.5.1. Talent selects ‘Start’ to proceed 
4. Embedding the Processed Mammary Tissue
4.1. Place the cassettes in the holding tank of a 58 (C paraffin bath until ready to place them in the mold [1-CU].  Remove cassette covers to determine the best mold size for the tissues [2-CU].
4.1.1. Talent places cassette in 58 (C paraffin bath

4.1.2. Talent removes cover from cassette and compares molds to tissue size
4.2. Add 3 – 4 mm of molten paraffin from the spout to the mold and orient the tissue in the molten paraffin so that the mammary whole-mount surface, which was adjacent to the bottom of the glass slide and the bottom of the cassette, is facing up in the mold [1-CU].
4.2.1. Talent adds molten paraffin from spout to mold and orients tissue so that mammary whole-mount surface is facing up in mold
4.3. Transfer the mold to a cooling plate [1-MED/CU] and quickly adjust the tissue as needed so that it is parallel to the mold bottom [2-CU].
4.3.1. Talent transfers mold to cooling plate

4.3.2. Talent quickly adjusts tissue if needed so that it is parallel to mold bottom

4.4. Using forceps, place the labeled cassette firmly on top of the mold [1-CU].

4.4.1. Talent places labeled cassette on top of the mold and sets final placement of tissue

4.5. Dispense additional molten paraffin into the mold in a continuous motion to cover the entire cassette [1-CU]. Move the mold from the warm plate to a cold plate to promote fixation in the exact position chosen for sectioning [2-MED/CU].
4.5.1. Talent pours additional molten paraffin into mold in continuous motion
4.5.2. Talent moves mold from warm plate to cold plate to promote fixation
4.6. Transfer the mold to the cold plate of the embedding station. [1-CU].  When the paraffin block completely solidifies, separate the block from the mold and store it at room temperature until ready for sectioning. [2-CU].
4.6.1. Talent transfers mold to cold plate for hardening
4.6.2. Talent removes block from mold and places in a box for room temp storage.
5. Sectioning the Paraffin-embedded Mammary Tissue on the Microtome and Automated H & E Staining
5.1. Prior to sectioning, incubate the paraffin blocks at -20 (C for 1 hour [1-WIDE-TXT]. 
5.1.1. Talent places paraffin blocks in freezer TEXT: Demonstrated by Tenette Jones, NIEHS Special Techniques Group.
5.2. Then prepare the microtome by turning on the water bath containing fresh distilled water and adjust the temperature to 42 – 45 (C [1-MED/CU].  

5.2.1. Talent turns on water bath and adjusts temp to 42 – 45 (C

5.3. Next, place a fresh, low-profile blade onto the microtome and set it at 4 (m [1-CU]. 
5.3.1. Talent places blade on microtome and sets thickness to 4 (m 

5.4. Insert the block into the microtome with the wax facing the blade and aligned with the vertical plane [1-MED/CU].  Then moisten a section of gauze pad in cold water and place it onto the block for several minutes [2-CU].
5.4.1. Talent inserts block into microtome with wax facing blade and aligned with vertical plane
5.4.2. Talent places a cold water-moistened piece of gauze pad onto the block
5.5. Section the block by turning the large wheel in a clockwise motion, in combination with the coarse advanced wheel, until a full face or representative section of block is obtained [1-MED/CU].
5.5.1. Talent sections block by turning large wheel in clockwise motion in combination with coarse advanced wheel until a full face or representative section of block is obtained

5.6. Then transfer the tissue section by hand to a warm water bath before using a clean slide to pick it up [1-CU].
5.6.1. Talent transfers tissue section and carefully floats it in a warm water bath before picking it up with a clean slide
5.7. Place the slides on a drying rack to remove excess water [1-CU]. Then store the tissue sections at 37 (C overnight [2-WIDE].
5.7.1. Talent places slides on drying rack
5.7.2. Talent transfers slides to 37 (C incubator
5.8. After removing the slides from the 37 (C incubator, store them at room temperature until ready for staining [1-MED/CU].  

5.8.1. Talent places slides in slide box
5.9. For automated staining, select H & E from the stain options on the main menu to stain the slides [1-SCREEN/LM].  Deparaffinization, staining, and dehydration are all completed on the automated stainer. Use mounting medium and a coverslip to mount the sections [2-CU].  **Authors to provide screen capture for 5.9**
5.9.1. Talent selects H & E from stain options on the main menu

5.9.2. Talent adds mounting medium to a slide and adds a coverslip

6. Results: Lesion Identification in Whole Mount Mammary Gland Sections 
6.1. To determine the ideal thickness of the mammary tissue, 4-µm and 6-µm sections were prepared.  The 4 (m sections produced optimal results, where epithelial and stromal areas and corresponding cell types were easily distinguished [1-LM].
6.1.1. LAB MEDIA Figure 1A and B, Editor, label panel B ‘4-µm’ and panel A ‘6-µm’ when mentioned.  For the second part of the second sentence, use arrows to point out the clear boundaries between the dark purple cells and the white cells on the perimeter.
6.2. These figures represent histological sections of normal glands.  Both glands show ductal structures surrounded by a robust and homogenous adipocyte-rich population.  Each duct is lined by a single layer of simple cuboidal epithelial cells and is maintained by a second layer of basal cells [1-LM].
6.2.1. LAB MEDIA Figure 2A and 3A, Editor, for the ductal structures, point out the pink and purple stained regions in the center of the panels.  For the adipocyte-rich population, point out the larger white cells surrounding the stained ducts (adipocytes shown with an asterisk).  For the last sentence, use an arrow in a circular motion to point out the purple cells lining the ducts (see arrow).  
6.3. The contralateral whole mounts contained an area of increased opacity that involved the mammary gland ducts. However, it was unclear if the opaqueness was from a hyperplastic, inflammatory, or a neoplastic alteration [1-LM].
6.3.1. LAB MEDIA Figure 2B and 3B, Editor, bring these two panels in one at a time.
6.4. Contralateral whole mounts are shown here.  These sections were diagnosed as perivascular inflammation due to the increased number of lymphocytes around a large blood vessel in the mammary gland section [1-LM].
6.4.1. LAB MEDIA Figures 2C and D, Editor, for the lymphocytes around the large blood vessel, use arrows to point out the purple spots around the pink, elongated ovals (shown with arrows). 
6.5. In these samples, the mammary gland lobular architecture was maintained but was enlarged by increased numbers and size of normal alveoli and ducts – or lobuloalveolar hyperplasia. Enlarged lobules contained an increased number of alveoli and ducts that were lined by well differentiated, often vacuolated epithelial cells that formed lumens that contained proteinaceous fluid [1-LM].
6.5.1. LAB MEDIA Figures 3C and D, Editor, for ‘enlarged multifocally by the increased number and size…’ point out the pink areas that are surrounded by the purple staining in panel C.  For the second sentence, add in the black arrows as shown in X, and then for the last sentence, add in the black arrowheads as shown in X.  **Authors will provide the details for the this highlighted section.**
7. Conclusion (said by authors on camera)

7.1. Julie Foley: While attempting this procedure, it’s important to remember that the tissue is fragile from the xylene and it may easily break, destroying your sample. High quality photos of whole mounts, using a flatbed scanner, are encouraged before attempting this method.

7.2. Dr. Schantel Hayes Bouknight: This is an opportunity for the field of toxicologic pathology to move in the direction of whole mount evaluation for chemical screening, so when lesions are identified at that level, high quality sections can now be produced for histopathologic diagnosis. 
7.3. Dr. Tucker: After watching this video, you should have a good understanding of how to remove, embed, and section mammary whole mounts for lesion identification.

7.4. Julie Foley: Don't forget that when working with xylene, precautions such as lab coats and gloves should be worn, and the work should take place under a hood.   

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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