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A.  Will you require JoVE to record video microscopy? N
B.   Does your protocol include descriptions of 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.
C.  Which steps of your protocol will viewers benefit most from having filmed? 2.4., 2.10.

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? 2.4. is crucial for the correct orientation of the specimen in 2.9. 

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 this procedure is to assess the maternal vascular changes necessary for normal fetal and placental growth during mouse pregnancy. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Francesco Colucci: This method provides a useful tool for carefully characterizing the maternal vascular adaptations that occur during pregnancy and that may have significant implications for fetal growth.
1.2. Louise M Gaynor: The main advantage of this technique is that it provides a robust and reproducible stereological readout that can be validated by immunohistochemical visualization of residual vascular smooth muscle actin.
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.3. Jens Kieckbusch: Visual demonstration of this method is critical, as correct preparation and orientation of the uterine tissue, which changes markedly throughout gestation, are key to the success of the procedure.   
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)
1.4. Procedures involving animal subjects have been approved by the UK Home Office and the University of Cambridge Animal Welfare and Ethical Review Committee.
Protocol (read by voice talent at JoVE):
2. Specimen collection 
2.1. On gestational day 9.5 [2.1.1.-LM], carefully thread a piece of dental floss under one uterine horn of a pregnant, time-mated C57BL/6 mouse proximal to the ovary [2.1.2.-LM], and gently but tightly tie the floss to ligate the uterine artery [2.1.3.-LM]. 
2.1.1. 2-3.pdf: no animation (TEXT: Euthanasia: Cervical dislocation)

2.1.2. 2-4-1.pdf: no animation

2.1.3. 2-4-2.pdf: no animation

2.2. Repeat the ligation under the other horn [2.2.1.-LM] and around the cervix to prevent the arteries from collapsing [2.2.2.-LM-TXT]. 
2.2.1. 2-4-3.pdf: please indicate “floss” loop at top left of image

2.2.2. 2-4-3.pdf: please indicate “floss” loop at bottom of image (TEXT: Caution: Do not rupture vessels)
2.3. Then quickly excise the entire uterus distally to the three ligation points [2.3.1.-CU LM] at the tip of the horns and the cervix [2.3.2.-CU LM].

2.3.1. 2-5.pdf: please add/indicate/flash both sets of scissors at top of image

2.3.2. 2-5.pdf: please add/indicate/flash scissors at bottom of image

2.4. Position the uterus on a piece of polystyrene with both uterine horns aligned along the same long axis in opposite directions from the cervix [2.4.1.-CU]. Then gently stretch the tissue, using two-three 25 gauge needles to pin it into place [2.4.2.-CU].
2.4.1. Few seconds uterus being placed into position USE TAKE 3 BUT CUT BEFORE TALENT KNOCKS SPECIMEN BY ACCIDENT. the action that needs to be shown has been completed by then.
2.4.2. Few seconds at least one pin put into place, with one pin already in place visible if possible
2.5. Immerse the polystyrene in a 50 ml conical tube [2.5.1.-CU] and fix the uterine tissue with up to 50 ml of 10% formalin at room temperature [2.5.2.-CU].

2.5.1. Tissue/polystyrene being placed into tube

2.5.2. Few seconds formalin being added to tube, with formalin container label visible in frame

2.6. Jens Kieckbusch: “Uterine tissue is very delicate and needs to be handled carefully before fixation to avoid damage or tearing.” [2.6.1.-MED-interview style]
2.6.1. Jens Kieckbusch, speaking the above, interview style [looking just off-camera] (Authors: Please change the above words if you’d like. In particular, if there are further tips that you can give to help the viewer with these next few steps, this would be a great time to give it.)
2.7. After 5-6 hours, replace the formalin with 50 ml of PBS for a 5 minute wash [2.7.1.-CU]. Then dissect the uterine horns proximally to the ligation point on one end [2.7.2.-CU] and proximally to the cervix on the other [2.7.3.-CU].

2.7.1. Few seconds PBS being added to tube, with PBS container label visible in frame 

2.7.2. Few seconds at least one uterine horn ligation point being dissected

2.7.3. Few seconds at least cervical ligation point being dissected

2.8. Trim any excess fat from the implantation sites [2.8.1.-CU]. 
2.8.1. Few seconds fat being trimmed
2.9. Then wash the uterus two mores times in PBS for 5 minutes each to remove any final traces of formalin [2.9.1.-CU] and store the tissue in 70% ethanol at 4°C [2.9.2.-CU-TXT].

2.9.1. PBS being added to tube containing uterus, with PBS container label visible in frame 

2.9.2. Ethanol being added to tube containing uterus, with ethanol container label visible in frame (TEXT: Store (2 wks)

2.10. Using an automated processing system with the parameters set as indicated in the Table [2.10.1.-LM], embed the horns individually in paraffin so that they can be cut along the plane perpendicular to the long axis of the uterus [2.10.2.-CU-TXT]. 

2.10.1. 150331 Table 1.xslx

2.10.2. Few seconds tissue being embedded (TEXT: Option: Randomize blocks as desired)
2.11. Louise M. Gaynor: “It is essential to embed all of the samples in the same orientation to ensure the same cross-sectional profile across the implantation sites upon sectioning.” [2.11.1.-MED-interview style]
2.11.1. Louise M. Gaynor, speaking the above, interview style [looking just off-camera] (Authors: Please change the above words if you’d like. In particular, if there are further tips that you can give to help the viewer with these next few steps, this would be a great time to give it.)
2.12. After obtaining 7 micron-thick serial sections on a microtome [2.12.1.-MED], stain one section every 49 microns with hematoxylin and eosin [2.12.2.-CU] and store the sections at room temperature for further downstream analysis [2.12.3.-MED].

2.12.1. Few seconds Talent at microtome making a section use end of take 2
2.12.2. H&E being added to at least one slide, with H&E Slide placed in Coplin jar containing hematoxylin, with hematoxylin container label visible in frame use take 3
2.12.3. Talent placing slides/slide box at RT

3. Stereological assessment of vessel size and remodeling status
3.1. To assess the vessel size and tissue remodeling status, for each implantation site [3.1.1.-WIDE], select 3 sections at 49 micron intervals that are close to the midsagittal point [3.1.1.-MED-over the shoulder].

3.1.1. Talent bringing slides to microscope/entering lab with microscope

3.1.2. Talent at computer, selecting at least one section (TEXT: Midsagittal point: Chorioallantoic attachment between fetus and developing placenta)

3.2. After scanning the selected slides [3.2.1.-SCREEN], restrict the analyses to the central two quarters of each implantation site to avoid including veins [3.2.2.-LM].

3.2.1. *To be provided by Authors

3.2.2. Authors: please provide Figure 2A as its own .ai, .tif or .psd file without the “A” label: please highlight/indicate dotted lines and/or 2/4 section of left image
3.3. To assess the lumen size, select a region of interest around the inside of the vessels [3.3.1.-SCREEN] and record the area of the region [3.3.2.-SCREEN]. 

3.3.1. *To be provided by Authors 3-3-1.mov
3.3.2. *To be provided by Authors 3-3-2.mov
3.4. To obtain the total vessel size, draw a region of interest around the outer wall of the vessel, including the endothelial cells, pericytes and intramural leukocytes [3.4.1.-SCREEN-TXT].

3.4.1. *To be provided by Authors 3-4-1.mov (TEXT: Ratio of total vessel size: lumen = proxy of vessel remodeling status) 
3.5. Finally, taking care to avoid measuring the same artery multiple times, record measurements in triplicate from the 5 vessels in each implantation site with the largest and roundest lumens [3.5.1.-SCREEN-TXT].
3.5.1. *To be provided by Authors 3-5-1.mov (TEXT: Mean of 15 measurements = mean diameter of largest vessels in this implantation site)
4. Results: Representative arterial remodeling at mid-gestation
4.1. As a result of the reduced remodeling exhibited by immunodeficient Rag 2 (Pronounce: “rag” [like bag] two) IL-2 (Pronounce: I-L-two) receptor gamma chain knockout mice, these animals also demonstrate significantly smaller luminal surface areas, indicative of overall smaller vessels that can be visualized by H&E-staining [4.1.1.-LM] and quantified stereologically [4.1.2.-LM].

4.1.1. Figure 2A: please add/highlight/indicate dotted red and yellow ovals 

4.1.2. Authors: please provide Figure 2B as its own .ai, .tif or .psd file without the “B” label: please add/highlight/indicate grey data boxes in left graphs

4.2. Furthermore, the relative vessel to lumen ratio is higher in the spiral arteries of these mice, suggesting a reduced blood supply and a higher blood velocity in immunodeficient mice [4.2.1.-LM].

4.2.1. Figure 2B: please add/highlight/indicate grey data boxes in right graphs
4.3. The quantitative assessment of this representative experiment was confirmed by immunohistochemical detection of smooth muscle actin, most of which is lost from the vascular media of wild type spiral arteries by mid-gestation [4.3.1.-LM]. 

4.3.1. Figure 3.pdf: please highlight top image and indicate at least one vessel (white open oval with minimal surrounding brown staining)
4.4. If this NK cell-driven process does not take place, however, smooth muscle actin remains in the media of the vessels, which can be detected as rings of brown staining around the blood vessels [4.4.1.-LM].

4.4.1. Figure 3.pdf please highlight bottom image and/or image at least one brown circle around one vessel in bottom image
5. Conclusion (said by authors on camera)
5.1. Louise M Gaynor: Once the sections have been prepared, the measurements can be completed and validated by immunohistochemistry within the course of a few days
5.2. Jens Kieckbusch: To reduce the number of required animals, this protocol can be combined with other techniques, such as flow cytometry, to investigate maternal leukocyte populations and immune function.

5.3. Jens Kieckbusch: After watching this video, you should have a good understanding of how to assess the maternal vascular adaptations that occur during mouse pregnancy
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.  

150331 Table 1.xslx

Authors: please provide Figures 2A and 2B as their own individual image files
Fig 2a.pdf

Fig 2b.pdf

Fig 3.pdf

3-3-1.mov

3-3-2.mov

3-4-1.mov

3-5-1.mov
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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