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Authors, please fill out the brief questionnaire below.   
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) ____N_____ If yes, please list make and model of your microscope: ____________n/a__________________
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 steps_____1.  Rationale  2.  Room/Hardware setup  3.  Software setup  4.  Data analysis  __________________
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  __Appropriate setup – Check the system before each experiment as well as consistently throughout the experiment____________________________
1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  
Procedural Narrative:
The overall goal of this procedure is to _______monitor circadian rhythms of running-wheel activity in mice, rats or hamsters___________________ . (Intro)
This is accomplished by first ________assembling the appropriate hardware ___________________________. (P1)
The second step is to ______configuring the appropriate software to record the running-wheel use___________________. (P2)
Next, the  ________data files should be inspected and analyzed through the use of periodograms and actograms_____________________ . (P3)
Ultimately, _ the continuous monitoring of running-wheel activity,_is used to  to study the influence of genetic, pharmacological, and environmental factors on the functioning of the circadian clock in rodents _______ _____. (P5)
Conceptual Narrative:
The overall goal of the following experiment is to __ monitor circadian rhythms of running-wheel activity in mice, rats or hamsters ____. (Intro)
This is achieved by assembling the appropriate hardware (1st step of protocol e.g. adding NGF to cells) to house rodents in light-controlled and running-wheel equipped cages that are connected to a computer, which can record the time of day and number of running wheel revolutions(goal of 1st step - e.g. induce cell differentiation)_ _. (P1)
As a second step, configuring the appropriate software to record the running-wheel use _, which __ensures that the running-wheel activity is recorded correctly _______ . (P2)  

Next, _ data files should be inspected and analyzed through the use of periodograms and actograms ___in order to__quantify and measure the circadian properties of the daily pattern of rodent running-wheel use_(insert goal of 3rd step)_________. (P3)
Results are obtained that show _ the influence of genetic, pharmacological, and environmental factors on the functioning of the circadian clock in rodents _ based on  ___daily patterns of running-wheel use. (P4)
Paste a copy of your graphic overview here.  The original file should be Adobe Illustrator (preferred) or Powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).   
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B.  Interview: (Said by you on camera. Don’t forget to smile!)  

Authors: Below are statements we would like you to complete that are complementary to the information contained within the schematic overview.   

· Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol.    

· Enter the name of the individual who will say each line. 

· Please choose and fill out the statement(s) that convey the most important fact(s) about your protocol. You may revise the given prompts as necessary to improve the sentence flow.
· If any individuals will be doing demonstrations on camera but are not assigned a speaking part in this interview section, please use statement 1.8 to introduce these demonstrators (for example, the PI introduces students)

1.1. Author name _________: The main advantage of this technique over existing methods, like __ _______, is that ____ Author name ________: This method can help answer key questions in the _________ field, such as _________________.  

1.2. Author name _________: The implications of this technique extend toward therapy (or diagnosis) of__many psychiatric conditions_____, because ____conditions such as bipolar disorder and schizophrenia are both accompanied by disrupted rhythms in sleep and activity ____.  

1.3. Author name ________: Though this method can provide insight into ____________, it can also be applied to other systems (model organisms, studies of disease, organ systems), such as ____________.

1.4. Author name _______: Generally, individuals new to this method will struggle because ___of a lack of appropriate hardware and software, or a misunderstanding of what these data can demonstrate___________.

1.5.  Author name ________: I/We first had the idea for this method, when I/we ___________.

1.6. Author name _________: Visual demonstration of this method is critical as the ______________ steps are difficult to learn, because _______________.   

1.7. **Author name ________: Demonstrating the procedure will be ________ a _______ (technician, post doc, grad student) from my laboratory. (Add additional mention of demonstrators as necessary).  

1.7.1. Interview style: Author saying the above 

1.7.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

Protocol (read by voice talent at JoVE):

Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     

2. Equipment and set-up
2.1.  Begin by setting up the home cage.  Each rodent should be singly housed with access to a running wheel.
2.2.  Cages with mesh flooring are used to eliminate any possible neophobic effects of frequent bedding changes. 
2.3. Each cage is placed inside a sound-attenuated, isolation box. Multiple cages can be housed together, however, cages housed singly avoid possible interference from surrounding odors.
2.4. To allow for adequate ventilation, each box should be equipped with a fan that is hooded to prevent light from entering.   Small light-tight vents allow air to enter the isolation boxes from several points and help to control air flow.  

2.5.  A single light source should be installed at a similar location above each cage for consistent lighting between isolation boxes
2.6.  Darkness/Dim red lighting:  If it is necessary to handle or treat animals in the dark (e.g. in constant darkness or nighttime), night vision goggles should be used.  Alternatively, because the circadian system is relatively insensitive to red-wavelengths, dim red lighting can be used.  The specific red light you use should be tested to ensure it does not alter running-wheel activity (e.g. positive or negative masking) or adjust the circadian clock (e.g. produce a phase shift).
Question: do you have a red light to demonstrate ?  Yes, our running-wheel rooms are equipped with a red light for working with the rats in darkness
3. Data collection and recording 
3.1.  First, set up the running wheel that will be used in the study.  Smaller, lighter wheels are used for mice while larger, heavier wheels are used for rats.  Confirm that the wheel can spin freely and does not wobble. 
Question: Do you have different size wheels for comparison?  Yes, we have both rat and mouse running wheels in our facility.  The boxes for the mice are, appropriately, also quite a bit smaller and would be worth taking a picture/video of each.
3.2.  Each running wheel should be equipped with a micro-switch that records every revolution.  This information travels to the QA4 modules and is then relayed to the DP24 dataport and finally is recorded by the Vitalview-equipped computer. 
3.3. Next, load the software that will record the data.  Here, Vitalview is used to collect data from many single-channel sources into a single computer file.  Data from individual channels can then be graphed and analyzed separately at a later date.
3.4. Once everything is set-up properly, begin the study by……….
Question: Can we include a step that shows the animal running on the wheel as if you were collecting data for an actual study? Will you have animals on hand? Mice or rats? Are there any other steps that you would like to include about the experimental procedure?  I expect that we will have both rats and mice on hand. 
3.5. After a set time period, the data are visualized and graphed with specially designed programs such as Actiview (Minimitter, Bend, OR), Circadia, or Clocklab (Actimetrics, Wilmette, IL) which can all produce periodograms and actograms
4. Running wheel activity
4.1.  In this example, animals were housed under a 24h light dark cycle.  Under these conditions the rat becomes active at the same time each day, showing an exact 24h peak in the periodogram.  The graph below illustrates the behavior of a rat that was housed in constant darkness.  Under these conditions the rat was active slightly later each day, hence the rightward drift in the actogram and 24.33h peak in the periodogram (Figure 2).

4.2.  The free running period can be calculated manually.  First, draw a line at the onset of daily of activity (red line).  Next calculate the slope in h/day, remember that if the rhythm is <24h the slope will be a negative value, and finally add 24h (Figure 3).  
4.3. Here, arrhythmic patterns of running-wheel activity are seen in rats with lesions in the SCN. Housed under constant darkness, the rat fails to show an endogenous circadian rhythm in running-wheel activity.  The periodogram on the right confirms that there is no significant rhythm in the circadian range (Figure 4).

4.4. Lighting conditions have strong effects on the patterns of running wheel activity.  In this record, the rat is initially housed under constant darkness (DD), as denoted by the shaded portion of the record.  Under this condition, the circadian clock drives a circadian rhythm in running-wheel activity with a period of 24.33h, shown by the periodogram (top right).  Next, the rat is housed under constant light (LL), as denoted by the white portion of the actogram.  Under this condition the endogenous circadian clock is disrupted gradually over 2-3 weeks, and as shown by the periodogram (middle right) the rat becomes arrhythmic.  Finally, the normal 12h:12h LD cycle was reinstated and the running-wheel activity rhythm was restored with a precise 24h rhythm as shown by the periodogram (bottom right). (figure 5)
INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown

5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    

        uninjected control at 48 hours post fertilization looks normal, as expected 

        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms

                     containing the first of two EGF-like repeats, exhibit brain edema.


        -LAB MEDIA: 0123_PIname_Figure2.tif


5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 

        the heads of the uninjected controls look normal 

        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     

                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:

http://www.jove.com/index/Details.stp?ID=1597

5. Conclusion (said by authors on camera)

Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line. You may revise the given prompts if necessary to better fit your protocol.
5.1. Author name ________: Once mastered, this technique can be done in ____________ (hours/min) if it is performed properly.

5.2. Author name ________: While attempting this procedure, it’s important to remember to _____ ______.

5.3. Author name ________: Following this procedure, other methods like _____________ can be performed in order to answer additional questions like _____________.

5.4. Author name ________: After its development, this technique paved the way for researchers in the field of ___circadian rhythms_______ to explore ___the properties of the circadian clock__________ (subdivision of field, disease, natural phenomenon) in ____rodents______( model organism, patient demographic, organ system).

5.5. Author name _________: After watching this video, you should have a good understanding of how to ____measure daily activity rhythms of rodents, and understand how this relates to circadian clocks located in the brain _________ (restate overall goal of the procedure mention specific steps).

5.6. Author name _________: Don't forget that working with _____________(reagent, pathogen, instrumentation) can be extremely hazardous and precautions such as ____________ 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, 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, as well as an introduction to your videographer, closer to your filming date.
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