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A.  Will you require JoVE to record video microscopy through a microscope? N
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N) Y 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps: 2.2., 2.4. 4; 5 
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? Preparation of the intestine for imaging. Need practice to ensure success. 

1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:
The overall goal of this procedure is to visualize myeloid cell dynamics within the intestinal tumors of a live animal. (Intro) This is accomplished by first injecting fluorescent molecules and atropine in ApcMin (Pronounce: A-P-C min) mice. (P1) In the second step, the intestine is prepared for imaging,  (P2) and the mouse is positioned on the microscope stage. (P3) In the final step, images of the tumor within the live animal are acquired. (P4) Ultimately, spinning disk confocal microscopy can be used to visualize the behavior of myeloid cells within the tumors of live ApcMin mice over several hours. (P5)
From Graphic illustration Bonnans et al..pptx
(P1) please show white mouse outline, and then have syringe inject animal (maybe have brightly colored red or green balls enter and disperse throughout mouse with injection) (TEXT: ApcMin/+ x ACTB-ECFP x c-fmsEGFP)
(P2) have balls disappear and have blue oval appear on mouse abdomen, then slide appear next to abdomen, then have “intestine” snake out of blue oval onto microscope slide
(P3) then have mouse and microscope flip from supine to prone position and have blue rectangle with yellow triangle come up under mouse (like bottom left mouse)
(P4) show “computer” from bottom right of pptx slide and then have image appear on “monitor’
(P5) Animated-Video Figure 2.mov or Figure 1.tif
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Caroline Bonnans: This method can help answer key questions in the cancer field, such as what is the role of immune cells in colorectal cancer?  

Protocol (read by voice talent at JoVE):
2. Preparation of the intestine for imaging
2.1. Begin by using lab tape to secure two coverslips onto the stage insert of the microscope imaging platform. Then place the insert onto the stage and clean it with alcohol wipes.
2.1.1. WIDE: Few seconds Talent taping at least one coverslip onto stage insert

2.1.2. MED: Talent places insert onto stage

2.1.3. MED: Few seconds Talent wiping stage with alcohol wipe
2.2. Next, turn the hot bead sterilizer to 250°C, and then sterilize the surgical instruments for 30 seconds. 
2.2.1. MED: Talent turns on bead sterilizer OR CU: Sterilizer temp readout 250°C [had to be shot with the device already on...the wide shot  med/cu with the temperature gauge will have to be used]
2.2.2. CU: Shot of at least one instrument being placed into beads, maybe 1-2 instruments already in sterilizer

2.3. While the tools are cooling, place a styrofoam lid in between two lab soakers on the surgery bench.
2.3.1. MED: Shot of lab soaker on bench, Talen places styrofoam lid on soaker then places other soaker on top of it
2.4. Then, when the mouse is breathing deeply and slowly, place the animal on the surgical stage on its flank and retro-orbitally inject the dextran-rhodamine and Gr1 antibody solution.
2.4.1. MED: Talent placing mouse onto stage (Videographer: More Talent than mouse in shot) (TEXT: Anesthesia: 4% Isoflurane)
2.4.2. ECU: Few seconds animal being injected
2.5. After the injection, turn the mouse onto its back with its nose in the anesthesia cone and use an electric shaver to remove the hair from the ventral surface and the left hind limb of the animal. 
2.5.1. CU: Shot of mouse’s head only with nose in anesthesia cone

2.5.2. CU: Shot of mouse’s ventral surface only, then few seconds hair being shaved

2.5.3. CU: Shot of mouse left hind limb, then few seconds hair being shaved

2.6. When the fur has been removed, place a new lab soaker onto the surgical stage to avoid hair contamination and then disifect the ventral surface of the animal with alcohol wipes and betadine. 
2.6.1. MED: Talent placing clean soaker onto stage

2.6.2. CU: Shot of ventral surface, then few seconds mouse being disinfected with alcohol or betadine 
2.7. Next subcutaneously inject the atropine solution into one flank of the mouse, and then use scissors and a pair of forceps to make a 1 cm ventral midline incision through the skin and the peritoneum. 
2.7.1. CU: Shot of flank being injected

2.7.2. CU: Shot of ventral suface only, then few seconds incision being made through skin and peritoneum [Shots 2.7.2 and 2.8.2 were shot not in order of takes as we had to use several mice to get a shot since the tumors were so small....so usually Take 3 is the choice.]
2.8. Carefully pull out 3-4 cm of intestine and identify one or several tumors to image. Then position the loop of the intestine containing the tumor of interest on top of a glass microscope slide.
2.8.1. CU: Few seconds intestine being pulled out

2.8.2. ECU: Shot of loop of intestine with visible tumor and/or tumor being identified with dissecting needle or other (Video Editor: if necessary/possible, please indicate at least one tumor with asterisk/arrow/other)

2.8.3. CU: Few seconds intestine being positioned on slide
2.9. Place a few drops of super glue along the intestine to attach it to the slide. After the glue has dried for a minute, use a marker to draw a line on the slide pointing to the tumor to facilitate its localization during imaging.

2.9.1. CU: Few drops of super glue being added to slide

2.9.2. CU: Line/arrow being drawn onto slide
3. Image acquisition
3.1. Now transfter the mouse carefully onto the microscope stage with its ventral side down and its nose in the nose cone. 
3.1.1. WIDE: Talent placing mouse onto stage (Videographer: More Talent than mouse in shot)

3.2. Secure the anesthesia line with lab tape, and then re-position the setup so that the intestine is in the center of one of the cover slipped-windows. 
3.2.1. CU: Anesthesia line being tape

3.2.2. CU: Few seconds of intestine being placed in center of cover slipped-window

3.3. Gently tape down the slide, and attach the oximeter probe to the left limb of the mouse to follow its heart and respiratory rates and the arterial oxygen saturation levels.
3.3.1. CU: Slide being taped

3.3.2. CU: Few seconds oximeter probe being attached to left limb

3.3.3. CU: Shot of readout for heart/respiratory rates and/or arterial oxygen saturation levels [shot wide and in a CU....please do not show any part where the breath rate is lost.]
3.4. Then cover the mouse with the heating blanket to avoid hypothermia and decrease the isoflurane concentration from 2.5% to 0.8-1.1% for imaging.
3.4.1. CU: Mouse being covered with blanket

3.4.2. CU: Isoflurane being turned down OR CU: Isoflurane readout at 0.8-1.1% 
3.5. Finally, in the “Multi-dimensional Acquisition” window, click “Acquire” to start the acquisition. When the movie is finished, click “Record” and then “Save”.
3.5.1. MED – over the shoulder: Talent at computer, opening Multi-dimensional Acquisition window

3.5.2. SCREEN: Acquire being clicked

3.5.3. SCREEN: Record being clicked

3.5.4. SCREEN: Save being clicked
4. Results: Representative spinning disk confocal images of non-tumoral and tumoral tissues from ApcMin/+ mice
4.1. By using spinning disk confocal microscopy, non-tumoral and tumoral tissues in the small intestine of ApcMin mice can be visualized from the serosal surface. After intravenous injection of fluorescent dextran-rhodamine and a Ly-6G 647 conjugated antibody, blood vessels and polymorphonuclear cells can be detected respectively. 

4.1.1. LAB MEDIA: Figure1A.tif 

(Video Editor: with “non-tumoral” please highlight the left image; 

with “and tumoral tissues” please highlight the right image; 

with “blood vessels” please add/highlight the blood vessel texts and accompanying arrows in both images; 

with “polymorphonuclear  cells” please add/highlight the Gr1+ cells text and accompanying arrow in right image)

4.2. Peyer’s patches that are aggregations of lymphoid tissue and full of myeloid cells can also be easily observed. 
4.2.1. LAB MEDIA: Figure1A-1.tif (Video Editor: please add/highlight the Peyer’s patch c-fms+ cells” text and accompanying arrow)

4.3. The crypts of the small intestine are surrounded by blood vessels and myeloid cells; tumoral tissue is often more vascularized and more infiltrated by myeloid cells and the structure of the crypts is less well organized depending on the size of the tumor. 
4.3.1. LAB MEDIA: Figure1A-2.tif (Video Editor: with “The … myeloid cells” please add/highlight the crypts text and accompanying arrows)
4.4. The expression of actin-ECFP by the smooth muscle layer can sometimes make a sharp focus of the intestinal epithelium difficult to achieve, as can be observed in this image.

4.4.1. LAB MEDIA: Figure1B.tif (Video Editor: with “render … difficult” please highlight the right image)
4.5. Myeloid cell dynamics in tumors can be followed in real time for a few hours as demonstrated in this movie. Whereas Gr1+ neutrophils circulate in blood vessels and patrol the tissues, other myeloid cells, mostly macrophages, surround the crypts and are less motile.

4.5.1. LAB MEDIA: Animated-Video Figure 2.mov

5. Conclusion (said by authors on camera)
5.1. Caroline Bonnans: After watching this video, you should have a good understanding of how to visualize myeloid cell dynamics within the intestinal tumors of live animals.       
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, 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.  

Graphic illustration Bonnans et al..pptx
4.1.1. Figure 1A

4.2.1. Figure 1A-1

4.3.1. Figure 1A-2

4.4.1. Figure 1B

4.5.1. Animated-video Figure 2

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, as well as an introduction to your videographer, closer to your filming date.
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