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Authors, please fill out the brief questionnaire below.  This is for the videographer and so the sterps listed should refer to those in THIS document. 
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)_no________  (If you can record images/videos using your own camera/software, then mark No)   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)__no_____ 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 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.) 2.9.; 4.1.; 4.5.; 4.8.; 5.1.; 5.11.
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.) 3.1.
E.  Will the filming need to take place in multiple locations? (Y/N) _no______ If yes, how far apart are the locations? If somehow mass spectrometry (equipment) should be included, we need 5 min foot walk to a second location on campus!
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. Experimental Goal (read by voice talent at JoVE):
Authors: Please complete the following statement to describe the overall goal of your protocol. This should consist of a single statement of no more than 40 words.   
The overall goal of this proteomic approach is the characterization of molecular reorganizations at synapses after learning and memory formation, to understand basic mechanisms and signaling pathways.
B.  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. Sandra Richter: The main advantage of this technique is the hypothesis-free approach, permitting large scale quantification and characterization of post translational modifications within synaptic proteomes. 
1.2. Angela Kolodziej: This established workflow allows the correlation of molecular changes to particular behaviors.
C.  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. Karl-Heinz Smalla: Learning and memory formation is based on changes in synaptic efficacy. Therefore, proteomic studies of neuroplasticity should focus rather on synaptic structures like synaptosomes than on whole tissues.
1.4. Alexander Engler: Proteomic results represent highly complex datasets, therefore requiring bioinformatics analyses to identify underlying biological key processes in a intelligible format. Visualisation of correlating pathways via network diagrams facilitates the interpretation.
D. 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.
1.5. ** Angela Kolodziej is presenting 2. and 3. and Sandra Richter is presenting 4. and 5.: 
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.9. Procedures involving animal subjects have been approved by the ethics committee of the Landesverwaltungsamt Saxony-Anhalt at the Leibniz Institute Magdeburg.
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.     

Authors – the script is currently running long at 36 steps. We may want to consider removing the shuttle box section to keep the rest of the script intact. Please let me know what you think. Jo
We think, that the shuttle box section is important, but maybe that we can shorten this section during filming by removing the software programming steps (2.3.-2.6/2.8). 
2.3-2.8: All these parameters are set before in a protocol file which is simply started to run the experiment. You don’t have to set all those things each time. It is useless to describe those details without mentioning the branding – as the general principle of programming and the menu buttons are specific for the certain brands. Thus, we actually should skip those steps in the filming script.
2. Auditory Discrimination Learning in the Shuttle Box (FMTD Paradigm)
2.1. Begin training by transferring the mouse from the home cage and placing it in a dimly lit shuttle box within a sound proof chamber (TEXT: Perform one shuttle box training session per day). 
2.2. Use a fully computer-controlled learning schedule for auditory discrimination learning. Begin with a habituation period of 3 min of silence, and then start the training session. 

2.3. Set the software to use sequences of the rising tone (TEXT: 4-8 kHz, CS+) as the Go-stimulus by… (Authors – for all software steps could you please outline the exact steps performed to set the parameters (e.g. which menus is opened, which selections are made. For our videos the narration needs to match exactly what is happening on screen). 
2.4. Open the ??? menu and set the time to cross the hurdle to a maximum of 6 seconds from tone presentation. Then set the correct response to hit by ???. 
2.5. Then open the ?? menu and select ??? to set the grid floor of the shuttle box to produce a mild foot-shock of 50-300 µA to punish a miss. 
2.6. Set the software to use sequences of the falling tone (8-4 kHz, CS-) as the No-Go-stimulus by opening the ??? menu and selecting ???.  
2.7. As the animal has to remain in the current compartment of the shuttle box during the 6 seconds of tone presentation. Set the software to punish a false alarm by a mild foot-shock of 50-300 µA, delivered via the grid floor of the shuttle box by Choosing the ??? menu and selecting ???.
2.8. Set the software to  use an inter-trial interval of 20 seconds by… (Authors – please add information here). 
2.9. Filming. Perform 30 Go-trials and 30 No-Go-trials per session in a pseudo-randomized order, so that one session consists of 60 trials and lasts about 25 min.  Then return the trained mouse to the home cage. 
3. Brain Dissection
3.1. Filming, most diff. Localize the auditory cortex using visual landmarks on the brain surface such as blood vessels and the shape of the surface (Bregma -2.06 to -3.4, size rostrocaudal 2 mm, dorsoventral 1.3 mm) and use a scalpel and needle to bilaterally dissect as a rectangular tissue block with the thickness of the cortex. 
3.2. Dissect the frontal cortex as a brain slice between Bregma 3.56 and 1.54 using the chiasma opticum as a landmark and excluding tissue from bulbus olfactorius.
3.3. Dissect the striatum as a brain slice between Bregma 1.54 and 0.5 and carefully remove cortical tissue.
3.4. Dissect the hippocampus by fixing the brain with the needle through the cerebellum and uncoiling the cortex starting at the occipital lobe.
3.5. Shock-freeze dissected brain samples in liquid nitrogen and store at -80 °C. 
4. Purification of Synaptosomes from Crude Brain Membrane Fractions
4.1. Filming. Transfer the dissected brain tissue into a homogenization vessel containing 1 milliliter of ice cold buffer A (TEXT: 5 mM HEPES, 320 mM sucrose, pH 7.4) and homogenize the tissue at 900 rpm with 12 strokes.
4.2. Centrifuge the samples at 1000 x g for 10 min. Retain the supernatants and discard the P1 pellets which mainly contain nuclei and cell debris. (TEXT: Repeat the homogenization and centrifugation and combine the supernatants). 
4.3. Spin the combined supernatants for 20 min at 12 000 x g. Discard supernatants or use for further fractionation. 
4.4. Re-suspend the pellets in 1 milliliter of homogenization buffer and homogenize with 6 strokes at 900 rpm followed by centrifugation at 12 000 x g for 20 min. TEXT: These pellets are the crude membrane fractions.
4.5. Film. During the centrifugation to produce the P2 pellets, prepare sucrose step gradients in ultracentrifuge tubes. Start with 2.5 milliliters of 1.0 M sucrose buffer and sublayer with 1.5 milliliters of 1.2 M sucrose buffer using a glass Pasteur pipet.
4.6. Following the centrifugation, re-homogenize the P2 fractions in 0.5 milliliters of 0.32 M sucrose buffer using 6 strokes, then load on top of the gradient.
4.7. Spin the sucrose gradient at 85 000 x g for 2 hours in an ultracentrifuge using a swinging bucket rotor.
4.8. Film. Once centrifugation is complete, discard the top 0.32 M sucrose layer including the material at the interface to the 1.0 M sucrose buffer (TEXT: Myelin, light membranes). Collect synaptosomes at the 1.0/1.2 M sucrose buffer interface. (TEXT: The pellet at the bottom of the tube contains mitochondria).
5. Sample preparation for Mass Spectrometry
5.1. Film. Dissolve the synaptosomes of each brain area of an animal in 20-50 microliters (TEXT: Volume dependent on total amount of material: for auditory cortex with 5-15 mg tissue use 20 µL) of 8 M urea and incubate on ice for 1 hour in an ultrasonic bath. 

5.2. Dilute with 1% of a removable detergent to ensure a final concentration of 2 M urea. Avoid any temperature higher than 30 °C to prevent protein carbamylation. 
5.3. Perform SDS-PAGE with an aliquot (TEXT: 10 µL) of the sample according to standard procedures to determine relative protein amounts.
5.4. Split each sample into two different parts. Use one third for the in-gel digest and two thirds for the in-solution digest. 
5.5. Perform the in-solution digest by adding 2 mM DTT in 25 mM ammonium bicarbonate3 and gently vortex the sample. Reduce the samples for 45 minutes at 20 °C.
5.6. Add 10 mM iodoacetamide to carbamidomethylate the cysteine residues. Mix and incubate for 30 minutes in the dark at 20 °C. 
5.7. Finally, add 1 microliters of a trypsin stock solution (TEXT: 1 µg/µL trypsin in 25 mM acetic acid) and incubate at 20 °C for 12 hours.
5.8. To remove the acid cleavable detergent, adjust samples to a final concentration of 1% TFA and incubate for 1 h at 20 °C.To concentrate and desalt the phospho-peptide-depleted fractions by micro-SPE dissolve the dried peptides in 20 microliters of 0.1% TFA.
5.9. Centrifuge samples at 16 000 x g for 10 min and carefully collect supernatants. Then equilibrate the fixed C18-matrix by drawing 20 microliters of acetonitrile into the tip. Wash the matrix by drawing 0.1% TFA in water into the tip. Repeat the process three times.
5.10. Place the SPE column in a rack and equilibrate the matrix with 2 mL methanol. Wash two times with 2 mL of 0.1% TFA in water (buffer B). Slowly load the acidified sample into the tip (TEXT: Repeat this step three times).
5.11. Filming. Add 2 mL of buffer B and load the sample. Wash another three times. Wash the C18-matrix three times with 20 microliters 0.1% TFA in water and discard the washing solution.
5.12. Elute the peptides by adding 200 µL 70% ACN/0.1% TFA. Repeat this step. Elute peptides from the pipette tip by repeatedly (TEXT: ~3 times) drawing 20 microliters of 70% ACN/0.1% TFA and collect this elution solution in a separate tube.
5.13. Pool both eluates and dry them down in a vacuum centrifuge. Combine the eluates of a sample and dry them in a vacuum centrifuge.
5.14. Lastly, dissolve peptide samples in 12 microliters 2% ACN/0.1% TFA for at least 30 minutes. Spin down for 15 seconds and transfer 11 microliters supernatant to conical, reduced diameter autosampler vials. 
The previously selected workflow of the sample preparation for mass spectrometry was not consistent in flow. Therefore we have substituted 5.8. - 5.13. !
SCREEN CAPTURES:  Authors: if we are going to show how techniques are performed on computers, you will be asked to make movie files of the software in use.  Filming screens from a video camera often results in artifacts due to the screen refresh. When you receive the final script, and a shot is listed a “SCREEN CAPTURE” you will need to make a movie file of the actions required.  Make exactly one file per requested SCREEN CAPTURE containing only the requested actions.  Do not bundle several action sequences into one large file.  Name the file according to the shot number.  Then, upload each of these files to your project folder.
6. Results: Synaptic Abundance of Selected Proteins After FMTD Task Training
6.1. In this example FM tone discrimination task animals show an increasing rate of hits (blue curve) and a decreasing rate of false alarms (black curve) in the course of training sessions. Significant discrimination occurs from the fourth session. Error bars are provided as SEM.
6.1.1. LAB MEDIA: 54992_Kahne_Figure2. 
6.2. The relative synaptic abundances of selected proteins are compared between mice trained on the FMTD task (AV, n=6) and naïve control mice (NV, n=6) 24 h after the first training session. After training, levels of the CYFP2 FMR1 protein are altered in all regions studied. 
6.2.1. LAB MEDIA: 54992_Kahne_Figure4A. 
Authors - In video, results cannot easily be spatially arranged, rather, results are presented temporally and timed with the narration.   Please resubmit the figures mentioned above in a single panel format for the video. Files should be layered so that we can eliminate panel labels (‘A’ ‘B’ etc.) and manipulate text. Please name the files according to the convention shown in the subtext above. 
54992_Kahne_Figure4A is uploaded in a single panel format.
54992_Kahne_Figure2 is basically the exported image of the software package “prism”. We have created a layered version in psd- and xcf-format. 
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 , 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
7. 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.

7.1. Thilo Kähne: The presented approach permits an unbiased strategy for mapping of learning induced changes in synaptic protein expression. 
7.2. Thilo Kähne: The demonstrated procedure can be easily adapted to different conditions with respect to the learning paradigm, chosen brain areas and subcellular fractions. Furthermore, molecular changes can be monitored in a time-dependent manner. 

7.3. Thilo Kähne: The whole workflow can be done in approximately four weeks. Please consider, that the required time exponentially increases with the number of chosen conditions.

7.4. Thilo Kähne: Even using selected brain areas the expected protein expression changes are rather weak in a mixed population of neurons affected and unaffected by the generated memory trace. Therefore sample normalization is a very critical step in that approach. 
7.5. Thilo Kähne: Don´t forget that animals often exhibit strong inter-individual variability. Therefore it is highly recommended to include five or more biological replicates of well matched animal groups in a study. 

7.6. Thilo Kähne: Once established, this technique can be easily adapted also to other species. For example, it has been used to monitor learning-dependent protein expression changes in single fruit fly brains (drosophila melanogaster).

7.7. Thilo Kähne: After watching this video, you should have a good understanding of how to setup a proteomic workflow to get a profile of synaptic protein expression in a learning paradigm.  

*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.

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.
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