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Authors, please fill out the brief questionnaire below.   
A. Will you require assistance with video microscopy, such as filming a complex dissection or microinjection technique (Y/N, please specify steps by number. Also, please list make and model of your microscope)?  ______Yes for steps 4.2 to 4.7 (microinjection technique) We use an Olympus stereo-microscope (model SZ60) with external Halogen illumination. ____

B.   Does your protocol include detailed, step-by-step, descriptions of software usage (Y/N, please specify steps by number)? ____No_____

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps__4.5, 4.6, 5.5 and 5.6.____

D.  What is the single most difficult aspect of this procedure? Microinjection of Aplysia sensory neurons. 

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 _visualize fluorescently-tagged PKC translocation in living cells.______(insert goal here)___________________ (Intro).
This is accomplished by first ___preparing Sf9 cell cultures or cultures of sensory neurons from Aplysia californica._____(insert 1st step)___________________________(P1).
The second step of the procedure is to _express fluorescently-tagged PKCs in Sf9 cells or Aplysia sensory neurons.____(insert 2nd step)_____________________(P2).

The final step of the procedure is _ to image PKC translocation in response to different activators using laser-scanning microscopy. ____(insert 4th step)_________________________ (P3).

Ultimately results can be obtained that show _differential regulation of the different PKC isoforms by second messengers such as diacylglycerol (DAG) ( insert type of results e.g. changes in protein localization)________ through _ imaging of PKC translocation in real time in live cells. (insert method used to assay - e.g. immunofluorescence microscopy)______(P4).
Conceptual Narrative:
The overall goal of the following experiment is to __(e.g. observe the effect of your treatment on cell migration using wound healing assays)____ (Intro).
This is achieved by (1st step of protocol e.g. add NGF to cells) to _(goal of 1st step - e.g. induce cell differentiation)__ (P1). 
As a second step, _(insert 2nd step)__, which __(insert goal of 2nd step)_________ (P2).   

Next, __(insert 3rd step)_____in order to___(insert goal of 3rd step)_________(P3).
Results are obtained that show _(effect of treatment - e.g.  differences in protein expression in NGF treated cells_ based on  ___(method of analysis - e.g. Western blotting analysis)__(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.   
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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.    In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line.  **If individuals will be doing the demonstrations but not speaking in the introduction, please use statement 1.8 to introduce these demonstrators (ex PI introducing students).   
1.1) Author name _________: The main advantage of this technique over existing methods, like __________, is that ___________.   

1.2) Author name  _Carole Abi Farah_______ : This method can help answer key questions in the ___synaptic plasticity______ field, such as __how are the different PKC isoforms activated during memory formation?_______________.  

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

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

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

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. Preparation and maintenance of Sf9 cell monolayer cultures

2.1. In a tissue culture hood, add 10 ml of 1X supplemented Grace's insect medium with 30% fetal bovine serum (Text overlay: FBS) to a 75 cm2 cell culture flask.  Then, thaw the frozen tube of Sf9 cells rapidly in a 37oC water bath by moving the tube back and forth about 1-2 minutes.  
2.2. Transfer Sf9 cells to cell culture flask and rock plate gently by hand to distribute the cells evenly.  Incubate it for 1-2 hours at 27°C until cells have attached.  Remove old medium and replace it with another 10 mL of fresh Grace's insect medium with 30% FBS.  Incubate it at 27oC until the cells are confluent.

2.3. To maintain monolayer cultures, remove old medium from the confluent flask of Sf9 cells and add 5 mL of Grace's insect medium with 10% FBS.  Lightly tap on the side of the flask several times to detach Sf9 cells.  Then, pipet the media up and down once gently with a 10 mL pipet, spritz flask wall while pipetting down.

2.4. Transfer the cells to a sterile 15 mL Polysterene tube.  Add 2 mL of Sf9 cell suspension to 8 mL of Grace's insect medium with 10% FBS in a new 75 cm2 cell culture flask with the dilution ratio of 1 to 5 to maintain log phase growth. Next, incubate it again at 27oC until the cells are confluent.
3. Expression of fluorescently tagged PKCs in Sf9 cells

3.1. . This step does not require visualization so we’d rather remove it from the scripted protocol.  

3.2. On day 1, prior to plating the cells, treat each MatTek dish with Grace’s insect medium with 10% FBS for at least 30 minutes.  Count the Sf9 cell cultured using a hemacytometer. 
3.3. Next, plate 0.05 x 106 cells on each MatTek glass coverslip in a total volume of 150 μL.  Allow the cells to attach for 30 minutes at room temperature.  Add 2 mL of Grace’s supplemented medium with 10% FBS to each dish, about 1 mL at a time slowly to avoid detaching the cells.  Then, incubate the dishes at 27oC overnight.

3.4. On day 2, transfect Sf9 cells with  fluorescently tagged PKCs using Cellfectin II transfection reagent and plasmid DNA according to manufacturer’s recommendation. We will not be demonstrating this step but it is important to mention it in the scripted protocol.  

3.5.  
Authors, on the day of the shoot, will you be demonstrating the expression of PKCs tagged with one fluorescent protein expression, the co-expression of PKCs tagged with two fluorescent proteins co- expression, or both?  I wrote the script for PKCs tagged with two fluorescent proteins co- expression, but please just verify you will indeed be showing that part of the procedure on the day of the shoot.  Whatever you don’t plan on demonstrating on the day of the shoot, we can include in the written protocol only. We will not demonstrate expression of fluorescently-tagged PKCs in Sf9 cells. This protocol is well detailed by the manufacturer. However we will demonstrate expression of one fluorescently-tagged PKC in Aplysia sensory neurons (following section).
4. Expression of fluorescently tagged PKCs in Aplysia sensory neurons

4.1. Prepare Aplysia neuronal cell cultures according to the video article by Zhao et al., (2006).   We will not demonstrate preparation of Fast Green solution.
4.2. Two days after isolation of the sensory neurons, thaw an aliquot of Fast Green and filter it again using a syringe and a 28 mm syringe filter with 0.20 μm pore size.  Prepare a solution of plasmid DNA in distilled water containing 0.25% Fast Green with the concentration no higher than 0.4 μg/μL.

4.3. Filter the plasmid DNA / Fast Green solution using a 1 mL syringe and a 4 mm syringe filter with 0.20 μm pore size.  Then, centrifuge the plasmid DNA / Fast Green solution at 16110 x g for 15 minutes using a microcentrifuge. 

4.4. Prepare sharp electrodes for microinjection of neurons using a microelectrode puller.  Pull glass microelectrodes (Text overlay: OD 1 mm, ID 0.75 mm and 100 mm length) using thin wall glass capillaries with filaments inside.  Fill each electrode with 2 μL of plasmid DNA / Fast Green solution using microloader pipette tip.

4.5. Microinjection is performed at the microinjection station. The microinjection station consists of a home-made large glass stage to hold the culture dishes on a vibration isolation table, a stereo-scope with external halogen illumination, a micromanipulator and a microelectrode holder connected to a pneumatic pump.  The pressure input of the pneumatic pump is connected to a compressed Nitrogen tank. 
4.6. Transfer the MatTek glass bottom culture dish containing Aplysia neuronal cultures to the microinjection station.  View it under a stereo-microscope, and insert the tip of the micropipette into the cell nucleus.  Deliver short pressure pulses of Nitrogen of 10 to 50 ms in duration and 20 lb/in2 until the nucleus becomes uniformly green.

4.7. Incubate the cells for 4 hours at room temperature and keep at 4oC until use.  For optimal PKC translocation, perform live-imaging experiment 20 - 24 hours post-injection. 

5. Visualization of PKC translocation in living Sf9 cells and in Aplysia sensory neurons

5.1. A Zeiss LSM510 inverted confocal microscope with an Axiovert 200 is used for imaging.  Imaging protocol is the same for Sf9 cells and for Aplysia sensory neurons except that Sf9 cells are imaged with a x63 oil immersion objective whereas Aplysia sensory neurons are imaged with a x40 oil immersion objective.  Sf9 cells are imaged in a temperature-controlled chamber maintained at 26-27oC whereas Aplysia sensory neurons are imaged at room temperature maintained around 18-20oC.

Authors, on the day of the shoot, will you be showing the imaging of Sf9 cells, the imaging of Aplysia sensory neurons or both?  Please verify. We will be showing the imaging of Aplysia sensory neurons only.
5.2. Use a 30 mW Argon laser (excitation at 488nm) with 50% laser output to image PKC tagged with eGFP protein and a HeNe laser (excitation at 543nm) to image PKC tagged with mRFP protein.  Next, attenuate the Argon and HeNe laser lines to 4% and 50% transmission output, respectively. Then, adjust the pinhole to one.

5.3. Stabilize the culture dish on the imaging stage and avoid movement or vibration.  Remove 1 mL of culture media from the dish gently using a 10 mL pipet, and leave 1 mL total volume in the dish.

5.4. Locate the middle section of the cells where the nucleus can be seen.  Take pictures in a time series of 10-20 confocal images with each picture taken every 30 seconds. 

5.5. To induce translocation, add 1 mL of the drug with 2X concentration gently drop-by-drop on top of the cells after 2 pictures are taken.    The drug is added continuously for 30 seconds. Some drugs induce a fast translocation which can be visible immediately following drug treatment while others induce a slow translocation which is only optimal 5-10 minutes post-treatment.

Authors, could you clarify the statement in blue? Do you mean that drug has to be added continuously for 30 seconds? Yes, the drug is added slowly drop by drop between the second and the third picture (30 seconds spacing between the pictures). In the day of shoot, are you going to demonstrate imaging with a drug that induces a fast translocation, a slow translocation, or both? We will be demonstrating imaging with serotonin, a drug that induces a fast translocation in Aplysia sensory neurons. Please verify.

5.6. Wash the drug away with two 10mL pipets. Pipetting the wash buffer down gently with one pipet on one side of the dish, and pipeting up the media on the other side.  If the wash is effective and the effect of the drug is reversible, PKC will revert back to the cytosol within 30-60 seconds.
5.7. Save the movie as an LSM file.  Use NIH Image J software to open the LSM files and quantify the images of Pre and Post drug treatment.
6. Representative Results for Live-Imaging of PKC Translocation in Sf9 cells and in Aplysia Sensory Neurons
6.1. Authors, could you provide some imaging pictures or videos?
6.1 Representative results of live-imaging of PKC translocation in Aplysia sensory neurons. eGFP-PKC Apl II was expressed in a sensory neuron and a series of 10 confocal images were recorded at time intervals of 30 seconds. Serotonin was added to the dish after 30 seconds of recording.
- LABMEDIA: 01_Sossin_Movie 1.avi
6.2 Representative results of live-imaging of PKC translocation in Sf9 cells. eGFP-PKC Apl I and mRFP-PKC Apl II were co-expressed in Sf9 cells and a series of 10 confocal images were recorded at time intervals of 30 seconds. 1,2-Dioctanoyl-sn-glycerol (DOG), a cell permeable analog of diacylglycerol (DAG), was added to the dish after 30 seconds of recording.
- LABMEDIA: 02_Sossin_Movie 2.avi

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.
7.1. Author name ________: Once mastered, this technique can be done in ____________ (hours/min) if it is performed properly.
7.2. Author name ________: While attempting this procedure, it’s important to remember to ___________.
7.3. Author name ________: Following this procedure, other methods like _____________ can be performed in order to answer additional questions like _____________.
7.4. Author name ________: After its development, this technique paved the way for researchers in the field of __________ to explore _____________ (subdivision of field, disease, natural phenomenon) in __________( model organism, patient demographic, organ system).
7.5. Author name _____Carole Abi Farah____: After watching this video, you should have a good understanding of how to  express fluorescently-tagged PKCs in Aplysia sensory neurons and to image PKC translocation in live cells.  _____________ (restate overall goal of the procedure mention specific steps).
7.6. 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 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.
5.5 - 01_Sossin_Movie 1.avi- Representative results of live-imaging of PKC translocation in Aplysia sensory neurons.
5.5 - 02_Sossin_Movie 2.avi- Representative results of live-imaging of PKC translocation in Sf9 cells.
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.
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