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Script

0. Schematic Overview (read by voice talent at JoVE):
Author: Please provide a graphic overview that illustrates the overall scheme of the experiment.  It should be concise and include all major steps of the protocol.  A brief introductory statement that addresses the procedure’s significance is suggested.   Adobe illustrator files are preferred, however, powerpoint files are acceptable as well.  Being able to isolate elements in your schematic will allow us to better animate the overview.  
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Below are TWO schematic storyboard examples.  You will need to submit a single storyboard:
[image: image2.png]Water maze overview
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Accompanying the schematic should be text that serves as narration for the graphic scheme.   The text should be NO LONGER than 7 lines 12 pt text.  Two examples of narration for the graphic are seen below:
For A:

This procedure begins with isolating the hippocampi from P0 newborn rats [HC1]. Each brain has two of these structures [HC2], one in each medial temporal lobe [HC3]. Several hippocampi are collected in a 15 milliliter tube [HC4], and dissociated with trypsin to a single-cell suspension [HC5]. Cell count and viability are determined using a hemacytometer and the trypan blue exclusion method [HC6]. The primary hippocampal neurons are then plated on individual coverslips in a Petri dish [HC7].

For B:
In the Morris water maze, animals are placed in pools of water, where they must swim to an escape platform. During training, the platform can be exposed about one inch above the water [WM1]. The animal must learn to swim to the platform [WM2], and remain there to be rescued from the pool [WM3]. After the animal is trained, the water is increased and made opaque with milk or non-toxic paint, so the platform is hidden [WM4]. The animal [WM5] must then rely on memory to find the escape platform [WM6].

The notations in the text such as “HC2” and “WM2” specify which part of the graphic is being explained at a particular point in the narration.  This allows us at JoVE to animate the graphics.  For examples you can go here:

http://www.jove.com/index/Details.stp?ID=931
http://www.jove.com/index/Details.stp?ID=930
We require the completion of this section, text and images, in order to begin producing the video after it has been shot, so please address this aspect of your publication in a timely manner.
Please insert your schematic text here

1. Introduction (said by researcher to cam) 
1.1. “Hi. I’m Zhiyuan Ma from the Department of Anesthesia at the Brigham and Women’s Hospital.”
1.2. “Today we will show you a procedure for using in vivo fluorescence imaging to monitor muscle regeneration in mice.”
1.3. “We use this procedure in our laboratory to study muscular regeneration by transplanted muscle stem cells.  So let’s get started…”
2. Preparing GFP-labeled cells (read by voice talent at JoVE)
2.1. GFP-labeled cells for transplantation are isolated and cultured from GFP transgenic mice (C57BL/ Ka-βactin-EGFP). Before continuing, a toe pinch confirms the mouse is fully anesthetized. The hind leg muscles are then removed under aseptic conditions.
Shots:

2.1.1. MED: Talent placing the anesthetized mouse on the surface where the surgery will be performed.

2.1.2. CU:  Talent toe-pinching the mouse.
2.1.3. ECU:  Incision being made in the hind leg and muscles being cut out.

2.1.4. CU:  Muscles being put into a petri dish or other container for maceration.

2.2. The muscle is then macerated.  Satellite cells are dissociated by incubating the mince with a 2% dispase collagenase solution at 37(C for 1 hour. 
Shots:

2.2.1. ECU:  Muscle being macerated.

2.2.2. CU:  2% dispase collagenase solution being added to the macerated muscle.

2.2.3. MED:  Talent puts the plate/tube with the muscle into the incubator.
2.3. After the incubation, growth medium containing Ham F-10 and 20% FBS is added to stop enzymatic digestion.  The muscle is then dissociated through repeated triturating with a Pasteur pipette. 
Shots:

2.3.1. CU:  Talent adding Ham F-10 and 20% FBS to the muscle.
2.3.2. ECU:  Muscle being pulverized with a Pasteur pipette.
2.4. Next, cells are filtered through a cell strainer ((70-100(m) and then plated onto an uncoated culture dish. The dish is placed in a standard cell culture incubator for 1 hour.
Shots:

2.4.1. ECU:  Cells being filtered through a cell strainer.

2.4.2. ECU:  Cells being plated onto an uncoated culture dish.

2.4.3. CU:  Dish being placed into the incubator.

2.5. In order to separate satellite cells from other cell populations with stronger adhesion properties, the supernatant is decanted onto a collagen-coated dish and incubated for another hour. 
Shots:

2.5.1. MED:  Talent taking the dish out of the incubator.

2.5.2. CU:  The supernatant is decanted onto the collagen-coated dish.

2.5.3. MED:  Talent putting the dish into the incubator.

2.6. After this incubation, the resultant satellite cell enriched supernatant is removed once again and applied to a new collagen-coated plate and cultured until myoblast colonies are observed. This process is termed ‘pre-plating’.   Cells are passaged upon reaching 60-70% cellular confluence. 
Shots:

2.6.1. ECU:  Supernatant being transferred to a new collagen-coated plate.

2.6.2. CU:  Dish being placed into the incubator.
2.6.3. MED:  Talent putting dish under a microscope to check the cells’ confluence.

2.6.4. SCOPE:  A shot of the cells at 60-70% cellular confluence.
To be sent in Powerpoint.
2.7. A small proportion of cells are used for immunocytochemistry staining with myogenic cell markers to verify the purity of muscle cells in the culture. Once the purity of myogenic cells (>90%) is confirmed, the cells are expanded in the same culture conditions for transplantation. 
Shots:

2.7.1. CU:  A shot of one or two of the steps in immunocytochemistry staining (i.e. primary antibodies being added to the cells).

2.7.2. MED:  Talent sitting at the microscope checking the cells after the staining.

2.7.3. SCOPE:  A shot of the stained cells showing that >90% are stained.

To be sent in Powerpoint.

2.8. Prior to cell transplantation, cells are detached with 0.25% trypsin/EDTA and twice washed and resupended in HBSS at a concentration of 5x107 cells/ml. 10 (l of the cell solution is injected per tibialis anterior (TA) muscle. 
Shots:

2.8.1. MED:  Talent taking the dish to the tissue culture hood.

2.8.2. CU:  0.25% trypsin/EDTA being added to the cells in the dish (after medium has been removed).

2.8.3. CU:  Detached cells being transferred to a tube.

2.8.3bCU: Centrifuge the cells at 900 rpm for 6 minutes.
2.8.4. ECU:  HBSS being added to cell pellet (after cells have been washed) and cells being resuspended.
3. Transplanting cells and in vivo fluorescence imaging

3.1. For in-vivo imaging, GFP-labeled myoblasts are first transplanted into 4-6 week old SCID male mice. The mouse is anesthetized with ketamine/xylazine and the procedure is initiated after confirmation of the anesthetic status. To reduce background noise, hair on both hind legs are removed by applying Nair® to the legs and waiting for 30 seconds before wiping it off with a cotton-tipped applicator. The legs are then wiped again with a new cotton-tipped applicator soaked in distilled water to remove remaining Nair and hair.
Shots:

3.1.1. MED:  Talent places the anesthetized mouse on the bench top.

3.1.2. ECU:  Toe of mouse being pinched.

3.1.3. CU:  Nair being applied to both legs.
3.1.4. ECU:  Hair being wiped off one leg with a cotton-tipped applicator.

3.1.5. ECU:  A new cotton-tipped applicator being dipped in distilled water and then used to wipe remaining hair off one leg.
3.2. To transplant cells into the mouse, first draw 5x105 cells in 10 (l HBSS into a Hamilton syringe with a 30 Gauge needle.  Inject an equal number of cells into three positions along the long axis of the TA muscle: the upper, medial and lower part.  After each injection, hold the needle for 2 minutes before withdrawing it from the muscle in order to prevent leakage along the needle tract. During the waiting period, draw the same amount of cells into another syringe and inject the controlateral TA muscle in the same way.
Shots:

3.2.1. ECU: 10 (l cells being drawn into the syringe.

3.2.2. CU:  Talent pointing to the upper, medial and lower parts of the TA muscle (before start of injection).

3.2.3. ECU: Upper part of TA muscle being injected, and needle being held in the muscle for 2 minutes before withdrawal.

3.2.4. CU:  Cells being drawn into another syringe.

3.2.5. ECU:  Cells being injected into one of the positions of the other TA muscle.

3.3. After the cell injections, the mouse is immediately placed in the prone position onto a piece of black, non-fluorescent paper (black Artagain® paper from Strathmore). Fasten both feet onto the paper plantar down and spread the legs 90º apart. The mouse is then placed into the chamber of a NightOwl LB981 fluorescence imaging station (Berthold Technologies, Inc.) equipped with a highly sensitive charge-coupled camera. One hind leg is positioned in the center of the field of view of the camera.
Shots:

3.3.1. MED:  Talent places the mouse in the prone position onto a piece of black, non-fluorescent paper.

3.3.2. ECU:  Feet of mouse being fastened onto the paper and legs being spread apart.

3.3.3. MED:  Mouse being placed into the chamber of the fluorescence imaging station.

3.3.4. CU:  A shot of the charge-coupled camera.

3.3.5. ECU:  One hind leg being positioned in the center of the field of view of the camera.

3.3.6. SCREEN:  The hind leg in position ready for imaging.

We think 3.3.6 is not need because it is essentially the same as 3.4.1. 
3.4. First, take a traditional gray-scale photographic picture of the leg. To begin imaging, the appropriate emission filter with specific wavelength for green fluorescent protein is chosen. Take one image with an exposure of 1,250 ms followed by another with an exposure of 500 ms. We find that a longer exposure time allows the detection of a weak signal while a shorter exposure reveals more detail. 
Shots:

3.4.1. SCREEN:  A gray scale photo of the leg being taken.
3.4.2. MED:  Talent choosing the appropriate emission filter for GFP.

3.4.3. SCREEN:  Exposure of 1,250 ms being set and image being acquired.

3.4.4. SCREEN: Exposure of 500 ms being set and image being acquired.

3.5. After one hind leg has been imaged, position the other hind leg in the center of the field of view of the camera.  Image this leg in the same manner as previously shown. To ensure comparable results, the specimen height (0.9 cm) should remain unchanged. After imaging, the mouse is transferred back to a cage and its recovery from anesthesia is monitored.
Shots:

3.5.1. CU:  The other hind leg being positioned.
3.5.2. SCREEN:  One of the GFP images being acquired for this leg.

3.5.3. MED:  Talent putting the mouse back into its cage.
3.5.4. CU:  A shot of the mouse as it is waking up.

3.6. For analysis, a region of interest (ROI) is drawn over the fluorescent signals to measure photons per second. We also measure the size of the ROI in number of pixels for an additional quantitative value. To acquire longitudinal data, the imaging experiments can be repeated at different days or weeks as needed for the experiments. 
Shots:

3.6.1. MED:  A shot of the talent at the computer.

3.6.2. SCREEN:  A ROI being drawn over the fluorescent signals.
3.6.3. SCREEN:  Measured values (photos/sec and pixel number) being entered into an Excel document.
3.7. At the end of the experiment, the TA muscle is harvested for histological analysis. 

Shots:

3.7.1. MED:  Talent at the bench with the anesthetized mouse.

3.7.2. CU:  TA muscle being cut out.

We did not do 3.7 because the whole purpose of the experiment is for longitudinal study. 3.7 will not be performed until the very end of the project, say 12 weeks. 
4. In vivo fluorescence imaging results
4.1. A fluorescent image of a hind leg of the mouse taken on the day when the GFP-labeled cells were injected showed high signal intensity (Figure 1; day 1).  The signal intensity then dropped on day 2 (Figure 1; day 2) and then increased to a stable level by days 7, 14, and 21 (Figure 1; day 7, day 14, day 21).


Shots:


4.1.1. Use Figure 1 from author.
4.2. When these changes in fluorescence were quantified by measuring signal intensity as photos per second, we observed a marked decrease in the signal intensity a day after the injection (Figure 2), reflecting a decrease in the number of GFP-positive cells.  However, by days 7, 14, and 21, the signal intensity had increased to a stable level, indicating that muscle regeneration had occurred.

Shots:


4.2.1. Use Figure 2 graph from author.
5. Conclusion (said by authors to camera)

5.1. “We’ve just shown you how to use in vivo fluorescence imaging to monitor muscle regeneration by transplanted GFP-labeled muscle stem cells in mice. Using this method, we are able to study the dynamics of muscle regeneration from the transplantation of all kinds of cells. Since studies can be done non-invasively at designated intervals, more detailed and precise information can be acquired with fewer animals and a lighter workload. When using fixed conditions and parameters, data acquired from the same animals over time should be quantitatively comparable.”   
5.2. “When doing this procedure it’s important to remember to maintain a clean surface on the muscle in order to acquire high quality images. For example, it is essential to remove all hair over the legs and clean the area thoroughly with cotton swabs or cotton pads. Don’t forget to use the same setup parameters to ensure consistency in measurements.”
5.3. “So that’s it.  Thanks for watching and good luck with your experiments.”

Provided Media
Please provide images for the following sections of the protocol:
0. Images for Schematic (not provided by authors yet)

4.1. Figure 1 – ppt of fluorescent images at days 1, 2, 7, 14, and 21 (provided).

4.2. Figure 2 – ppt of graph of photos/sec vs. days post injection (provided).
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 – Image 1 – dual color imaging of tumor angiogenesis at 40X 

6.2 – Image 2 – dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff 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.  

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.
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