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Authors, please fill out the unanswered questions below.  
A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include 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 from the protocol section below will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (You do not need to include steps that will be screen captured. Please do not list entire sections.) 2.4.1, 2.5, 2.5.2, 2.9, 2.11, 2.12
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

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.) Step 2.5 and 2.5.2 are the most difficult in this protocol. To ensure success, we do thoroughly examine area of dorsal carapace over the heart location for the best signal shape and amplitude of cardiac signal. When the sensor is being fixed with the glue, it is quite strongly pressed to crayfish carapace by human hand, so that the contact between sensor and carapace surface is much better than when the crayfish is released to water. Therefore careful examination of cardiac area for the most pronounced amplitude ensures much better cardiac signal observation when crayfish is released into the tank after sensor attachment.
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

E. Will the filming need to take place in multiple locations? Y

1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the significance of your method to the viewer. Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

Authors: Below are statements we would like you to complete that provide additional information about the significance of your protocol. You may revise the given prompts as necessary to improve the sentence flow.

Please complete the following two statements and indicate the name of the author who will give the statement. If only one author is giving interview statements, the same author may speak both statements. Please restrict the length of each statement to no more than 30 words.

1.1. Iryna Kuklina: This method can help answer key questions in the environmental and eco-toxicological fields, such as what relation is between cardiac and locomotor activities under acute and prolonged various stressful conditions. 

1.2. Iryna Kuklina: The main advantages of this technique are that crayfish don’t require complex prior manipulations and prolonged adaptation, and are capable to carry sensors for a few months from molting to molting.   

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

Authors: The following statements may be spoken by additional authors if desired. These statements must be completed by different authors than those who gave the required statements, and no more than one statement can be spoken by each additional author. Please restrict the length of each statement to no more than 30 words. You may revise the given prompts as necessary to better fit your protocol, but please remember that the total introduction length cannot exceed 150 words. 

1.3. Pavel Kozák: The implications of this technique extend toward ethological, physiological, eco-toxicological and industrial applications, because crayfish-aided noninvasive biomonitoring can be implemented in both laboratory experiments and water treatment and supply facilities.  

1.4. Filip Ložek: Though this method can provide insight into crayfish cardiac physiology and behavior, as well as water quality control, it can potentially be applied to other large freshwater and marine crustaceans.

1.5. 
1.6. Petr Císař: Visual demonstration of this method is critical for understanding the link between noninvasive sensor using near-infrared light to evaluate hemolymph amount in crayfish heart and movement detection module based on image processing method.   

C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
Authors: If any individuals will be doing demonstrations on camera but are not assigned a speaking part in the introduction section, please use statement 1.7. to introduce these individuals (for example, the PI introduces a student not speaking on camera). Please use this statement ONLY if the demonstrator has not given an interview statement and limit the statement to no more than 30 words.
1.7. ** Author Name: Demonstrating the procedure will be NAME, 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.
*Note to the Authors: Goal and interview statements will be edited to conform to the specified number and length restrictions. I am happy to help if you have any questions.
D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.8. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) or equivalent body at (insert Institutional Name).
OR
Procedures involving human subjects have been approved by the Institutional Review Board (IRB) or equivalent body at (insert Institutional Name).
Protocol
: (read by voice talent at JoVE)
Authors: To ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps (marked with two-digit numbers, e.g. 2.1., 2.2.) and/or 60 "shots" (designated by a three-digit number, e.g. 2.1.1, 2.2.2). The scope of the scripted protocol text should include only those aspects of the procedure that require visualization to be well understood.     
2. Crayfish Cardiac Activity and Behavior Recording
2.1. A few days before beginning the procedure, select adult specimens with a carapace size of at least 30-mm [1-WIDE] and examine each specimen for the absence of disease [2-MED] and whether they lift both chelae when touched [3-CU].
2.1.1. Talent picking up crayfish

2.1.2. Talent examining crayfish for disease

2.1.3. Crayfish being touched/chelae lifting in response to touch

2.2. Then allow the healthy crayfish to acclimate in a tank of settled tap water 
until the day of the procedure [1-MED].
2.2.1. Talent placing crayfish into tank
2.3. As soon as the sensors have been prepared, open the sensor software on the computer [1-MED-over the shoulder] and enter the number of crayfish to be fixed to the sensors and displayed on the screen [2-SCREEN].

2.3.1. Talent opening software, with monitor visible in frame

2.3.2. *To be provided by Authors: Number of crayfish being indicated

2.4. Set number of crayfish which heart rates to be visualized on the screen [1-SCREEN] and use a paper towel to dry the dorsal carapace [2-MED].
2.4.1. *To be provided by Authors: Crayfish number being set

2.4.2. Talent drying carapace

2.5. Wrap the chelae and abdomen of the crayfish in the paper towel to avoid damages and to eliminate additional stress to the crayfish [1-CU-TXT] and attach the sensor to the dorsal carapace in a position that facilitates a maximal cardiac signal amplitude [2-CU].

2.5.1. Crayfish being wrapped (TEXT: Do not pre-cool crayfish prior to manipulation)

2.5.2. Sensor being attached

2.6. Holding the crayfish with the sensor in one hand [1-CU], use the other hand to add a drop of freshly-mixed epoxy glue onto each of the four auxiliary wires located on the sensor [2-ECU]. 
2.6.1. Shot of crayfish being held in one hand

2.6.2. Glue being added to at least one wire

2.7. Allow the glue to dry without moving the sensor for at least 5 minutes [1-MED]. 
2.7.1. Talent holding crayfish while setting a timer

2.8. When the glue is no longer sticky to the touch [1-CU], place the unwrapped crayfish and sensor into a box without water for a few more minutes until the glue is completely dry [2-MED-over the shoulder].

2.8.1. Glue being touched

2.8.2. Talent placing crayfish into box
2.9. Before moving the crayfish back into the tank, immerse the cephalothorax into the tank water 
several times for few seconds to allow discharge of the air that has accumulated in the gills [1-CU]. 
2.9.1. Cephalothorax being immersed then lifted out of water

2.10. Then, place the crayfish into the water tank for approximately 1 hour to remove any excess chemicals [1-MED] before releasing the crayfish into the experimental water tank for 1-2 weeks of acclimation and under the appropriate experimental conditions depending on the observed physiological indices [2-MED-over the shoulder-TXT].
2.10.1.  Talent placing crayfish into water

2.10.2.  Talent placing crayfish into tank (TEXT: Refresh tank water every other day)
2.11. As soon as the crayfish is placed in the experimental tank, start the software [1-MED]. The video camera will automatically switch on [2-SCREEN].
2.11.1.  Talent starting software 
2.11.2.  *To be provided by Authors: camera switching on
2.12. Then select the movement detection option and detect area of each tank on the screen to start tracking the behavior and linking the behavior of the crayfish with the cardiac activity recordings [1-SCREEN].
2.12.1.  *To be provided by Authors: Option being selected, the behavior being tracked/linked with cardiac activity
OPTIONAL: Author Protocol Interviews: In this section, please submit a brief statement stressing the required technique for the single most critical step of the procedure. This will be an interview style shot, interjected into the appropriate point of the protocol section of the video. If there is no single critical step, then there is no need to fill this out. If there are two critical steps, please fill out two statements, but this is the maximum. Each statement, should be 40 words or less. Please specify who will speak these parts and which step(s) in the protocol the statement pertains to. Use the step numbers given above.
Author name, Step      :   (write your 1st optional statement here)  
Author name, Step      :   (write your 2nd optional statement here)  
3. Results
: Representative Disturbed and Undisturbed Crayfish Heartbeat in Response to Stimulus and Locomotion
3.1. The recorded crayfish cardiac and behavioral activities can be saved in a txt-format file [1-LM].

3.1.1. Figure;3.tif: no animation

3.2. It is crucial to include the locomotion of the crayfish in the analysis, as this activity can cause changes in the heart rate [1-LM].

3.2.1. Figure;4.tif: no animation

3.3. For example, in this experiment, 10 seconds after the start of the experiment, a food odor was delivered into the tank via a peristaltic pump [1-LM].
3.3.1. Figure;4.tif: Video Editor: please emphasize data line at 10 s

3.4. At 14 seconds, the crayfish recognized the stimulus and its heart rate slightly decreased due to the so-called orienting response [1-LM]. 
3.4.1. Figure;4.tif: Video Editor: please emphasize data line at 14 s

3.5. After 20 seconds, the heart rate increased, resulting in a decrease in cardiac intervals [1-LM].
3.5.1. Figure;4.tif: Video Editor: please emphasize data line at 20 s

3.6. At 26 seconds, the crayfish moved toward the stimulus source and both the physiological excitation caused by the food odor and the locomotion initiation resulted in a substantial heart rate increase [1-LM].
3.6.1. Figure;4.tif: Video Editor: please emphasize data line at 26 s

3.7. At 37 seconds, there was evidence of abrupt crayfish motion that could have substantially contributed to the heart rate growth during the reactions to the stimulus [1-LM].

3.7.1. Figure;4.tif: Video Editor: please emphasize data line at 37 s

3.8. Indeed, a disturbed crayfish typically demonstrates an increase in heart rate that is often associated with occasional locomotion [1-LM].
3.8.1. Figure;5.tif: Video Editor: please emphasize data line at 30-40 min and at 40-50 min
3.9. However, even motionless crayfish can demonstrate the high heart rate that also indicates a pronounced stress

3.9.1. Figure;5.tif: Video Editor: please emphasize data line at 32-37 min and at 39-44 min
3.10. The heart rate of an undisturbed crayfish is characterized by a monotonic amplitude of the heartbeat curve and by approximately equal cardiac intervals between each cardiac peak [1-LM].
3.10.1. Figure;6.tif: no animation
RESULTS INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures. Our editors will ensure 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. The results section is limited to 200 words total. If your results section contains more than 3-4 figures, please choose the most important figures to illustrate your results. Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image. Each image or movie file supplied for the video results section should be referenced by its specific file name.
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 

     45678_Figure1.tif (Replace 45678 with your Jove video number)

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.


     45678_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 

    45678_ Figure3.tif

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

           45678_ Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:
http://www.jove.com/video/1597/results-example-mably?status=a3603k
4. Conclusion (said by authors on camera):
Authors: Below are statements we would like you to complete that summarize and conclude the video. Please choose the statement(s) you wish to conclude the video and indicate the name of the author who will give the statement. Please restrict the length of each statement to no more than 40 words. You may revise the given prompts as necessary to better fit your protocol.

4.1. Filip Ložek: While attempting this procedure, it’s important to remember that fast and thorough sensor attachment will cause less stress to experimental animals and enable obtaining precise physiological characteristics.

4.2. Petr Císař: Following this procedure, other advanced methods like fully contactless crayfish monitoring can be performed in order to simplify the crayfish studies as contactless system can determine the heartbeat frequency using only the combination of near infra-red illuminator and sensitive camera.

4.3. Iryna Kuklina: After its development, this approach paved the way for researchers in the field of behavior, physiology, reproduction and ontogeny of unrestricted crayfish and other large aquatic invertebrates to explore environmental and anthropogenic impacts on organisms-bioindicators.

4.4. Pavel Kozák: Don't forget that crayfish cannot directly specify the substances that cause water quality deterioration, therefore, if any crayfish-based biomonitoring system is applied at industrial water treatment or supply facilities to control water quality, regular chemical water analyses are required.   

*Note to the Authors: Interview statements will be edited to conform to the length restrictions. I am happy to help if you have any questions.
Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 

3.1.2. 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 the filenames of all the media to be included into the video here.
3.1.1. Figure 3.tif – Example of the data file
3.2.1. Figure 4.tif – Changing crayfish heartbeat during exposure to food odors
3.8.1. Figure 5.tif – Undisturbed and disturbed crayfish heartbeat and locomotion
3.9.1. Figure 6.tif – Undisturbed heart rate
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 in the email accompanying the finalized script.

�Specified with Science Editor and Production Coordinator


�Authors: Each section must contain a minimum of 5 steps, so some sections were combined.


�Authors: What kind of water? Tap? Distilled? Sea water? etc


�We plan to demonstrate attachment of one crayfish, but for better visualization of cardiac signals by the software, twelve animals will be used


�Authors: Into what water? The tank water?


�Authors: The Results section is restricted to ~200 words of narrative. If you would like to highlight other data, please revise this section accordingly, keeping in mind the word count restriction. Please note that we cannot include narrative without an accompanying visual.
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