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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: ______________________________

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) The set-up including all materials (1.1.-1.2.)

2) Explaining the crossmodal congruency task (3.4-3.7)

3) Combining stroking and crossmodal congruency task (3.13) 

4) Analysis (4.1.-4.7.)
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  The setup of all material in combination and the timing between task trials. I use a computer script to coordinate both sound cues for stroking and the crossmodal congruency trials.
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 use the crossmodal congruency task as an objective measure in the rubber hand illusion paradigm. (Intro)
First, the rubber hand illusion is induced using synchronous brush stroking of a viewed rubber hand while the participant’s own hand is hidden from view. (P1)
The participants are then asked to discriminate tactile targets while viewing light distractors in the so-called crossmodal congruency task. (P2)
Brush stroking is repeated before every trial and this is repeated at least 60 times. (P3)
The final step is to run a control condition where the illusion is not induced using asynchronous brush stroking. (P4)
Ultimately, the crossmodal congruency task is used to show changes in multisensory processing that are critical for modulations of body representations, as in the rubber hand illusion. (P5)
P1-P4: LAB MEDIA: Zopf_graphic_overview.pptx, panels 1 (upper left) through 4 (lower right) are already animated very well,

P5: LAB MEDIA: figure 2

[image: image1.jpg]



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).   

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. Regine Zopf: The main advantage of this technique over existing methods, like rating scales, proprioceptive drift and physiological measurements, is that the crossmodal congruency task can be used as an objective measure which is less susceptible to observer or experimental biases and physiological adaptive processes.   

1.2. Regine Zopf:  Helping with the demonstration today is Marina Butko, a technician from my laboratory.  

1.2.1. Interview style: Author saying the above – NOT SLATED. NEXT VIDEO FILE AFTER 1.1
1.2.2. 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. Rubber Hand Illusion Set-up

2.1. The Rubber Hand Illusion, or RHI, uses a box that covers the participants own hand, while presenting a view of an artificial hand. 

2.1.1. WIDE/MED: Shot of the RHI box

2.2. The artificial hand does not have to be made out of rubber, here a prostheses is used.
2.2.1. MED: Talent picks up artificial hand and shows it to the camera

2.3. Two soft brushes are used to stroke the hands. Experimental software provides timing signals via headphones for delivering the brush strokes. 

2.3.1. MED: Talent holds up brushes

2.3.2. MED: Over the shoulder, talent uses software to program timing signals

3. Crossmodal Congruency Task Set-up
3.1. For the crossmodal congruency task, tactors, such as an electromagnetic solenoid-type stimulator or a small speaker, are used to deliver tactile stimuli. 
3.1.1. MED: Talent holds up an electromagnetic solenoid-type stimulator (and a small speaker if it is free from the RHI box)

3.2. Here, tactile stimuli are delivered by small speakers placed inside the box. A dummy tactor should also be put in place for the rubber hand. 

3.2.1. MED/CU: Shot of the small speaker that will deliver tactile stimuli

3.2.2. MED/CU: Shot of the dummy tactor

3.3. Next, LEDs are put into position to deliver visual stimuli. 
3.3.1. CU: Talent points to LEDs

3.4. Once everything is in place, use experimental software to program the stimulus presentation.
3.4.1. MED: Over the shoulder, Talent uses software to program stimulus presentation
4. Experimental Procedure 
4.1. To begin, instruct the participant to be seated in a comfortable position. After they place their hand in the box, be sure that they can see the rubber hand and not their own. 

4.1.1. WIDE: Talent delivers instructions to participant while participant places their hand in the box
4.1.2. MED: Over shoulder of participant’s hand in correct position 

4.2. Use a gown to cover their shoulder and arm as well as the part of the rubber hand which goes up to the wrist. 
4.2.1. MED: Talent arranges gown on participant

4.2.2. MED: Talent arranges gown on fake hand

4.3. Once in place, instruct the participant to respond and discriminate the location of the tactile targets as fast and as accurately as possible.
4.3.1. MED: Talent delivers instructions to participant

4.4. Next, show the participant how to use the computer mouse to mark responses during testing. 
4.4.1. MED: Talent shows participant how to use mouse to mark a response
4.5. MOVE 4.5 TO AFTER 4.8. Place a fixation point between the lights and instruct the participant to fixate on it throughout the experiment.

4.5.1. MED: Talent points at fixation point and instructs participant to fix on it

4.6. It is useful to include training blocks so that the participant becomes familiar with the crossmodal congruency task.  First, use practice trials without visual stimuli in order to accustom participants to the tactile targets. Then, use practice trials including the LED stimuli.
4.6.1. MED: Talent instructs participant that they will go through practice trails

4.6.2. MED: Participant undergoes practice trail without visual stimuli. MS, CU OF MOUSE, CU OF PARTICIPANT ALL IN ONE SHOT.
4.6.3. MED: Participant undergoes practice trail with LED stimuli

4.7. Before testing, provide the participant with headphones playing white noise to block any potential sound which could arise during stimulus delivery.

4.7.1. MED: Talent hands participant head phones

4.8. The experimenter should then get into a position where they can comfortably delivery both brush strokes. 

4.8.1. MED: Talent gets into position. PLEASE USE TAKE 2 WHICH IS MORE ACCURATE.
4.8b.  Place a fixation point between the lights and instruct the participant to fixate on it throughout the experiment.
4.8b.1. Use 4.5.1 MED: Talent points at fixation point and instructs participant to fix on it
4.9. When ready, induce the rubber hand illusion with synchronous brush stroking, both hands should be touched at the same time and in the same location. Deliver the strokes 1 to 3 minutes before the crossmodal congruency task and once more before every trial.
4.9.1. MED: Talent is in position and ready to deliver brush strokes 

4.9.2. MED: Talent delivers both brush strokes, multiple takes/angles 

4.10. Use asynchronous stroking as a control condition, where both hands should be stroked with a temporal offset.
4.10.1. MED: Talent delivers asynchronous brush stokes

4.11. To begin the task, present one tactile stimulus and one visual stimulus to either a spatially congruent or incongruent location.
4.11.1. MED: Talent starts the task, stimuli is delivered in congruent locations, multiple takes/angles. THE SPEAKERS DO NOT VISIBLY SHOW ANY TACTILE STIMULUS. EDITORS, PLEASE ADD A VISUAL EFFECT AROUND THE REAL FINGERS TO INDICATE A TACTILE STIMULUS HAS BEEN DELIVERED (THE SPEAKERS VIBRATE). ALTERNATIVELY, THE LAB CAN PROVIDE AN ANIMATION / DRAWING. SAME FOR 4.12.1
4.12. Present congruent and incongruent trials in different locations and in a randomized sequence.
4.12.1. MED: Stimuli are delivered in incongruent locations, multiple takes/angles. SEE 4.11.1
4.13. Use no-go trials in order to ensure that participants are looking at the stimuli. For example, ask participants to withhold their response if the lights in both locations turn on at the same time. When participants regularly press a button during these trials, then this can indicate that they are not looking at the lights.
4.13.1. MED: Talent instructs participant to withhold responses if the lights in both locations turn on at the same time. LOTS OF DIFFERENT ANGLES IN TAKE 1. IF USING THE LONG SHOT, PLEASE USE TAKE 2 AS THE BLACK COVER WAS ACCIDENTLY LEFT OFF IN TAKE 1. 
4.13.2. MED: Lights come on at same time as participant watches

4.13.3. MED: Participant presses button when both lights come on (they are not looking at the lights). SOME MID SHOTS & 2 X CU (PARTICIPANT’S EYES & MOUSE CLICKING) AVAILABLE. 
4.14. You can also use rating scales to monitor subjective experiences during the RHI paradigm.  Rating responses from the questionnaire seen here may be compared to those collected earlier.  

4.14.1. MED: Talent hands participant a questionnaire

4.14.2. LAB MEDIA: Zopf_Table1.docx, example questionnaire

5. Data Analysis 
5.1. After testing, obtain the average of performance measures for each participant and each condition.
5.1.1. WIDE/MED: Talent sits down at computer and starts to analyze data

5.1b.  Trials in which participants responded too soon or too slow are automatically discarded from the analysis. The number of false alarms in No-Go trials should be checked to determine if any significant differences exist between conditions.  
5.1b.1.  Use 5.3.1. MED:  Talent examines too fast or too slow responses and checks false alarms in no-go trials.  MULTIPLE ANGLES IN ONE TAKE.
5.2. Only response times for correct trials are used to calculate the crossmodal congruency effect 
5.2.1. MED: Over the shoulder, talent analyzes correct response times.  Text overlay (Crossmodal Congruency Effect or CCE = performance on incongruent - congruent trials).
5.3. PLEASE SWITCH 5.2 & 5.3 SO THAT 5.3 COMES 1ST. Trials in which participants responded too soon or too slow are automatically discarded from the analysis. The number of false alarms in No-Go trials should be checked to determine if any significant differences exist between conditions.  

5.3.1. MED:  Talent examines too fast or too slow responses and checks false alarms in no-go trials.  MULTIPLE ANGLES IN ONE TAKE.
6. Results: Crossmodal Congruency Effect (CCE)
6.1. Both the response time and response error differed significantly between different RHI conditions (6.1.1). The CCE was significantly increased when the RHI was induced with synchronous stroking as compared to asynchronous stroking (6.1.2).
6.1.1.  LAB MEDIA: figure 2, start with panel A then fade in B, asterisks and brackets removed

6.1.2. LAB MEDIA: figure 2, replace the asterisks and brackets on panel A and B

6.2. When brush stroking was not delivered prior to every crossmodal congruency task the CCE was not significantly modulated.
6.2.1. LAB MEDIA: figure 3

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

7. 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.
7.1. Regine Zopf: Once mastered, this technique can be done in approximately 15 minutes per condition, if it is performed properly. TALENT AD-LIBBED THIS SECTION. LAST TAKE IN LAST SHOT IS PROBABLY BEST. 
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.
Zopf_Figure1.ppt – Overview setup and procedure

Zopf_Figure2.ppt – result: CCE for both response time and response error

Zopf_Figure3.ppt – result: no CCE for blocked conditions

Zopf_graphic_overview.ppt

Zopf_Table1 – Rubber Hand Illusion Questionnaire
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.

( 2011, Journal of Visualized Experiments


