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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? NO
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? NO 

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) ____3.4., 3.5., 3.6., 3.7., 3.8., 3.9. ____
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.) __Numbers 3.5., 3.6. will be probably the most difficult steps because these require the collaboration of animal. The rats will be handled before the experiments in order to ease the work with them and anesthetized briefly (step 3.5.) if necessary to pursue the step.  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? YES
The animal facility (AF) where all the experiments will be demonstrated is located across the street. For filming of Introduction we would prefer to stay in office what was not indicated in the Brief Questionnaire in precedence. If this should be a problem now, we will film the Introduction in AF (1 location) anyhow.   
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  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. Marie Soukupova: This method can help answer key questions in neurosciences, such as the alterations in neurochemistry during the natural history of neurological diseases. We used this technique to monitor glutamate and aspartate outflow over time, in different phases of the development and progression of temporal lobe epilepsy in a rat model, but the method can be easily adapted for other types of study or it can be employed to measure drug-induced changes in the release of aspartate and glutamate in the brain.
1.2. Marie Soukupova: The main advantage of the proposed microdialysis-EEG technique is that such combined approach allows the pairing of changes in neurotransmitter release with specific stages of the disease development and progression. 

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. Author Name: The implications of this technique extend toward therapy (or diagnosis) of_______, because ________.  

1.4. 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 ____________.

1.5. Author Name: Generally, individuals new to this method will struggle because ______________.

1.6. Author Name: Visual demonstration of this method is critical as the ______________ steps 
are difficult to learn, because _______________.   
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 1.8 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 University of Ferrara Institutional Animal Care and Use Committee and by the Italian Ministry of Health.
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 (marked with two-digit numbers, e.g. 2.1., 2.2.) and 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 in order to be well understood.     

2. Epileptic Behavior Monitoring
2.1. Begin by switching on the amplifier positioned outside of the Faraday cage [1-MED].
2.1.1. Talent turns on the amplifier.
2.2. Open the EEG software, and start the EEG acquisition and observe the EEG signal produced by unconnected cables [1-MED-over shoulder].
2.2.1. Talent at computer, opens software. Show EEG trace on screen.  

2.3. Next, connect the animal to the tethered EEG recording system by holding the animal's head between two stretched fingers of one hand and screwing down the connectors to the electrode pedestal using the other free hand [1-CU].
2.3.1. Talent connects animal to EEG recording system.
2.4. Set an amplification factor on each channel of the amplifier according to the electrode signal of a single animal so the EEG signal is in scale [1-MED-over shoulder].
2.4.1. Talent sets amplification (gain) factor of the amplifier. 
2.5. Then, let the animal explore the new cage for at least 1 h under the direct observation of the researcher [1-CU].
2.5.1. Show animal exploring the cage.  

2.6. Adjust the cable according to animal's commodity, and ensure that the cables do not interfere with animal's movements and lying posture [1-MED].
2.6.1. Talent adjusts the cable; show animal moving around without issue. 
2.7. Finally, check for the correct image framing on the video cameras, and then start the video-EEG recording [1-MED-over shoulder].
2.7.1. Talent looks at the video camera framing, and starts the video EEG recording. 

3. Microdialysis Preparation
3.1. Begin by preparing the microdialysis probes for the first use according to the manufacturer user's guide and fill them with Ringer’s solution [1-MED].
3.1.1. Talent picks up a microdialysis probe and fills one with Ringer’s solution. 

3.2. Then, cut 10 cm long pieces of FEP-tubing [1-CU] and connect them to the inlet and outlet cannulas of the probe using the tubing adapters of different colors [2-MED].
3.2.1. *Film as written

3.2.2. *Film as written
3.3. Ensure that the tubing touches the adapters with no dead space in all connections [1-ECU].
3.3.1. Show tubing connect to adapter. 
3.4. Remove the dummy cannula from its guide using the tweezers by holding the animal's head firmly [1-MED].

3.4.1. *Film as written
3.5. Insert the microdialysis probe into the guide cannula [1-CU] and use modeling clay to further firm up the cannula [2-CU].
3.5.1. *Film as written

3.5.2. *Film as written
3.6. Next, connect
 the animal to the tethered EEG recording system [1-CU]. Then, put the animal into the plexiglass cylinder and let it explore the new environment [2-MED].  

3.6.1. *Film as written


3.6.2. Talent places animal in cylinder. 

3.7. Follow the awake and freely moving rat movements [1-CU].

3.7.1. Show rat movements in cylinder. 

3.8. Then, connect the inlet of the probe to the 2.5 mL syringe with blunted 22G needle containing Ringer’s solution using the tubing adapters [1-MED].


3.8.1. *Film as written
3.9. Next, push 1 mL of Ringer’s solution into the probe in 10 s by pushing the piston of the 2.5 mL syringe continuously [1-MED]. Check for the drop of the liquid appearing on the outlet to signify when the probe is ready for use [2-CU].
3.9.1. Show talent pushing syringe piston continuously into the probe.
3.9.2. [Multiple shots] Show drop of liquid on the outlet. 
3.10. Finally, fill up the 2.5 mL syringes connected to FEP-tubing by tubing adapters with Ringer’s solution and mount them onto the infusion pump [1-MED]. Start the pump at 2 µL/min, and let it run overnight [2-MED].
3.10.1. Mount a syringe to the infusion pump as an example.
3.10.2. Start the pump. 
4. Microdialysis: Collection of Samples
4.1. After verifying, via video-EEG recordings, the absence of seizures in the 3 h preceding sample collection [1-MED-over shoulder], stop the pump carrying the FEP-tubing cannulated syringes filled up with Ringer’s solution [2-MED].
4.1.1. Show talent viewing video EEG recording.

4.1.2. Talent stops the pump. 
4.2. Mount another set of 2.5 mL syringes connected to FEP-tubing with tubing adapters filled up with a modified Ringer’s solution containing 100 mM Potassium  solution [1-MED].
4.2.1. Talent mounts a set of syringes.

4.3. Start the pump at 2 µL/min and let it run [1-CU]. Check for the absence of air bubbles in the system and ensure that the tubing touches the adapters with no dead space in all connections [2-MED]. 
4.3.1. Start the pump.


4.3.2. Show talent checking tubing. 
4.4. Then, check for the drop of the liquid appearing on the outlet to signify when the probe is ready for use [1-CU].
4.4.1. Use shot 3.9.2.


4.5. Next, connect the FEP-tubing of syringes filled up with Ringer’s solution to the inlet cannula of the probe in each animal and wait for the appearance of the liquid drop on the tip of the outlet [1-MED/CU].

4.5.1. Talent connects syringe tubing to inlet cannula of probe in one animal, and zoom into as talent watches for liquid to drop. 
4.6. Connect the outlet of the probe to the FEP-tubing, which leads to collection in the test tube [1-CU]. Insert the FEP-tubing into the closed 0.2 mL test tube with a perforated cap, and ensure that the tube stays in the place by fixing it with a piece of modeling clay [2-CU].
4.6.1. *Film as written
4.6.2. *Film as written

4.7. After running the pump at 2 µL/min for 60 min without collecting samples to equilibrate the system, collect 5 consecutive 30 min dialysate samples under baseline conditions [1-MED] and store samples on ice [2-MED].
4.7.1. [Multiple shots] Talent collects one sample.

4.7.2. Talent puts sample on ice.  

4.8. After 10 min, switch the tubing from the syringes containing 100 mM Potassium Ringer’s solution to normal Ringer’s solution and let the pump run [1-MED-TXT].


4.8.1. Talent switches the tubing. TEXT: Do not turn off the pump during the solution changes. 
4.9. After the collection of the fifth post-equilibration dialysate, collect 20 µL dialysate fractions every 10 min for 1 h. Then, collect 3 additional 30 min dialysate samples and stop the pump [1-MED-TXT]. 
4.9.1. Use shot 4.7.1. TEXT: Store samples on ice

4.10. Lastly, store the samples at -80 °C after the experiment until HPLC analysis [1-MED].
4.10.1. Talent places samples in -80 °C.
4.11. After the experiment is complete, rinse the used microdialysis probes with distilled water [1-MED] and store them in a vial filled with clean distilled water until next use [2-CU].
4.11.1. *Film as written 
4.11.2. *Film as written


4.12. Finally, rinse the entire microdialysis set up with distilled water followed by 70% ethanol [1-MED]. Replace ethanol with air and store the set up in a sterile environment [2-MED].
4.13. *Film as written
4.14. *Film as written
5. Results:
 Extracellular
 concentrations of glutamate are higher in chronic epileptic rats
5.1. These are the representative EEG traces recorded from the hippocampus of control and epileptic rats during the chronic phase of the disease. No EEG alteration was observed in control rats, whereas a synchronized paroxysmal epileptiform activity was observed about 500 ms before and during behavioral seizures in epileptic rats. [1-LM]. 
5.1.1. Figure 5A and B. Video editor: Label 5A as ‘Controls’ and 5B as ‘Epileptic Rats’.  In 5B, put a box around high amplitude activity in blue and pink trace. 
5.2. Basal glutamate concentration found in chronic epileptic rats was significantly higher than in control animals [1-LM]. High potassium evoked an additional release of glutamate for about 30 min in control rats and for about 60 min in chronic epileptic rats [2-LM]. 
5.2.1. Figure 6: Video editor – Highlight black dot trace 
5.2.2. Figure 6: Video editor – Highlight black dot and white dot data from 120 -180 min 
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 

        -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/video/1597/results-example-mably?status=a3603k
6. 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.
6.1. Marie Soukupova: While attempting this procedure, it is important to remember that animals implanted with the device are prone to lose it over the course of prolonged experiments. Use light headsets and sufficiently long cables to avoid interfering with animal mobility (protocol section 2.6.). 
6.2. Marie Soukupova: Depending on the availability of an appropriate analytical assay, the method may be further used to test different soluble molecules in brain when employing EEG recording at the same time. 

6.3. Marie Soukupova: After its development, this technique allowed researchers in the field of epileptology to provide insights into the alterations in excitatory neurotransmission _____________ (subdivision of field, disease, natural phenomenon) in the course of temporal lobe epilepsy. __________ (model organism, patient demographic, organ system). 
6.4. Marie Soukupova: After watching this video, we trust you will have a better understanding of how to perform in vivo microdialysis together with depth electrode EEG recordings in freely moving epileptic rats. 

*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 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, .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 your media filenames here.
5.1. - Figure 5A and B Soukupova et al for LM.png – representative EEG traces with changes suggested by editor
5.1. - Figure 5A and B Soukupova et al for LM.svg – as above (svg file for further editing possibilities)
5.2.1. - Figure 6-A Soukupova et al 2018 time course uM highlighted blu – basal glutamate concentration in 2 experimental groups of animals where the data of epileptic rats are evidenced in blue
5.2.2. - Figure 6-B Soukupova et al 120-180 min highlighted copy of time course uM - basal glutamate concentration in 2 experimental groups of animals where background was highlighted at 120-180 min 
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 are included in the email accompanying the finalized script.

�inverted order of sentences and actions


�Authors: Does this results section, as written, accurately represent your findings and emphasize the appropriate points?





If not, please see Results Instructions for Authors below.


�It is fine, thank you, I just added few words into the section 5.1. in order to better describe the EEG recordings.
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