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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) ___Y____ If yes, please list make and model of your microscope: Wild M3Z  stereomicroscope. This microscope will be needed to film steps 3.3-3.8. It may not be necessary to film through this microscope for steps 2.2-2.5. Nikon Diaphot, 1990 vintage, is needed to visualize the final (live) product in step 4.2.
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__I realize I list too many steps but the same camera set up will film the combined steps (eg 2.2-2.3) in quick succession. 
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  The most difficult and delicate aspect is to correctly disperse the cells in the culture dish (Step 3.8). To ensure success at this step, it is important to digest for the correct amount of time (latter portion of step 2.7), and to dissect cells of interest carefully after enzyme treatment (Step 3.3, and highlighted portion of Step 3.6). 
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 isolate individual sensory neurons of Aplysia in short term culture for patch clamp studies. (Intro)
This is accomplished by first dissecting the ganglia containing sensory cells from an anesthetized animal. (P1, 50543P1pleuraltailprep.jpg)
The second step is to digest the ganglia in enzyme solution overnight. (P2, use a still image from 2.5.2 or 2.5.3)
Next, the sensory neurons of interest are dissected from the digested ganglia. (P3, 50543P3buccalganglion.tif – add label “Buccal gangion” and 50543P3pleuralganglion.tif – add label “Pleural ganglion”)
The final step is the dissociation in the prepared culture dishes for adhering to the culture substrate overnight. (P4, 50543P4dishesin100mmdish.jpg) 
Ultimately, voltage clamping is used to study the voltage- and agonist-gated ion currents expressed in these neurons. (P5, 50543P5patchclampedneuron.tif and 50543P5LGlucurrent.tif)
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. Michael Schmale: The main advantage of this technique over existing methods, like in situ cell recording in this model organism, is that isolating the neurons permits the use of single electrode voltage clamping technique.   

1.2. Andrew Kempsell: This method can help address key unknowns in the field of Aplysia neurobiology, such as the identity of ion currents activated by neurotransmitters that have been implicated in learning and memory.  

1.3. Justin Greer: Generally, individuals new to this method will struggle because of the sensitivity of the neurons to enzymatic digestion and dispersal onto culture dishes.

1.4. Lynne Fieber: We first had the idea for this method when we realized that the study of certain glutamatergic currents important to learning and memory would be enhanced by the isolation that this method could provide.
1.5. Lynne Fieber: Demonstrating the procedure will be my graduate students Andy Kempsell and Justin Greer. 
1.5.1. Interview style: Author saying the above 

1.5.2. 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.     

Note to video editor from the author: 

I forgot when/what some of the numbered shots (we added some numbers at the videographer's suggestion) but sometimes we were moving fast. Thus I sometimes refer to the sequence rather than those added numbers.
Call if this is not clear once you look at our edits (track changes, in red).
We enjoyed it (as you can tell from the audio) but it was exhausting!
I am in awe of people who plan and film.
Lyne Fieber
305-421-4906
2. Day 1 cell preparation 

2.1 Begin this procedure by placing an anesthetized animal ventral side down in the dissection tray.  Pin the animal through the edges of body wall and parapodial borders, but avoid the tail and head, to expose the dorsal surface and the genital groove.  Next, rinse the dorsal surface in slow-running cold tap water.  Then, apply a light stream of 70% isopropol alcohol from a squeeze bottle along the genital groove and over the top of the head.
2.1.1 MED-over the shoulder:  Talent places an anesthetized animal ventral side down in the dissection tray.

2.1.2 CU:  The animal as the edges of body wall and parapodial borders are pinned through to expose the dorsal surface and the genital groove.

2.1.3 MED:  Talent rinses the animal’s dorsal surface in slow-running cold tap water. Use just one sequence of a single episode of back and forth rinsing. Do not use all footage of mulitiple back and forth rinsing.
2.1.4 CU:  The animal as a light stream of 70% isopropol alcohol is applied along the genital groove and over the top of the head. Use just one sequence of a single episode of back and forth rinsing. Do not use all footage of mulitiple back and forth rinsing.

2.2 To make the initial incision, tautly hold a fold of tissue to the left of this origin with the ribbed-nose forceps, while snipping a shallow hole all the way through the smooth, flat area of body wall just to the right of the genital groove with a pair of fine angled scissors.  Then, expand the incision anteriorly to a point between the rhinophores, while pulling upward with the lower blade to avoid nicking the gut.
2.2.1 MED-over the shoulder:  Talent holds a fold of tissue to the left of this origin with the ribbed-nose forceps, while snipping a shallow hole all the way through the smooth, flat area of body wall just to the right of the genital groove with a pair of fine angled scissors. Use second recording (second animal for all shots) of 2.2.1-2.3.2
2.2.2 CU: The animal as the incision is expanded anteriorly to a point between the rhinophores. Use second recording (second animal for all shots) of 2.2.1-2.3.2
2.3 Next, use clean forceps and fine scissors to remove the head ganglia by severing the point where the nerves forming the head ganglia into a ring around the esophagus in order to remove pleural-pedal and cerebral ganglia as a group.  After that, remove the buccal ganglion that adheres to the ventral side of the esophagus.
2.3.1 CU:  The animal as the head ganglia is removed by severing the point where the nerves forming the head ganglia into a ring around the esophagus.

2.3.2 CU:  The animal as the buccal ganglion that adheres to the ventral side of the esophagus is removed.

2.4 To isolate the ganglia of interest, trim the head ganglia apart, leaving a length of connectives attached to each ganglion of interest that is equal to at least the diameter of the ganglion; this will retard the enzyme from over-digesting the cells of interest in the next step.  Then, rinse each target ganglion twice in dishes of artificial seawater with penicillin/ streptomycin (Text overlay:  See Table 1 in accompanying manuscript).
2.4.1 MED-over the shoulder:  Talent trims the head ganglia apart, leaving a length of connectives attached to each ganglion of interest that is equal to at least the diameter of the ganglion.

2.4.2 MED-over the shoulder:  Talent rinses the target ganglion twice with artificial seawater and penicillin/ streptomycin.  Text overlay:  See Table 1 in accompanying manuscript.
2.5 If targeting the PVC (Text overlay: PVC: pleural ventrocaudal) cells, leave the right pleural hemiganglion attached to the right pedal hemiganglion, and similarly leave the left pleural hemiganglion attached to the left pedal hemiganglion.  Then, place the rinsed ganglia in enzyme solution and attach the cap tightly.  Subsequently, place the tube on its side on a rotary shaker and set at slow speed for 13-15 hr overnight at approximately 23°C.
2.5.1 MED-over the shoulder:  Talent shows the right pleural hemiganglion attached to the right pedal hemiganglion and the left pleural hemiganglion attached to the left pedal hemiganglion.  Text overlay: PVC: pleural ventrocaudal.

2.5.2 MED-over the shoulder:  Talent places the rinsed ganglia in enzyme solution.

2.5.3 CU:  The tube as it is placed on its side on a rotary shaker.
3. Day 2 neuron isolation 

3.1 In this procedure, fill the center of the 35 mm dishes that were PDL-coated and UV sterilized with approximately 0.5 ml of artificial seawater and penicillin/ streptomycin to create an island of media inside.  
3.1.1 MED-over the shoulder:  Talent fills the center of the 35 mm dishes with artificial seawater and penicillin/ streptomycin to create an island of media inside.

3.2 To prepare the microdissection of digested ganglia, pour the enzyme solution containing the digested pleural-pedal and buccal ganglia into the dissection dish.  Next, place the dish on the stage of the microscope against a black surface under the reflected light.  Then, using the attached connective tissue, pin down each pleural-pedal hemiganglion dorsal side up; the tissues will be soft and intolerant of stretching.
3.2.1 MED-over the shoulder:  Talent pours the enzyme solution containing the digested pleural-pedal and buccal ganglia into the dissection dish.

3.2.2 CU:  The dish as it is placed on the stage of the microscope against a black surface under the reflected light.

3.2.3 MED-over the shoulder:  Talent pins down the pleural-pedal hemiganglion dorsal side up using the attached connective tissue.  The closest-up footage should be used.
3.3 Then, isolate the PVC cells from a pleural hemiganglion using two pairs of forceps, while holding a fine dissection pin with one of them as a probe.  Use the probe to detach these cells from the pedal-pleural connective, then let the cell cluster fall to the bottom of the dissection dish. 
3.3.1 SCOPE:  Talent isolates the PVC cells from a pleural hemiganglion.

3.3.2 SCOPE:  The cells as the probe is used to detached them from the pedal-pleural connective.

3.4 Transfer the cell cluster to a prepared 35 mm culture dish by gently sucking up the cluster into the tip of a slightly fire polished disposable glass Pasteur pipette.  Then, dispense it slowly into the media island in a culture dish, being careful to avoid introducing air bubbles into the pipette. Repeat the isolation of the PVC cluster of the other hemiganglion and place it into a separate culture dish.
3.4.1 SCOPE/MED-over the shoulder:  Talent gently sucks up the cluster into the tip of a slightly fire polished disposable glass Pasteur pipette. It would be advantageous to show this step both as a MED-over shoulder shot and as a through-the-‘scope shot.
3.4.2 CU:  The cell cluster as it is slowly dispensed into the media island in a culture dish.

3.4.3 MED:  Talent places the other PVC cluster into a separate culture dish.
3.4.a. Here is a photomicrograph of the V-shaped, dark orange PVC cell cluster (Video editor, please add the small red circles) of the right pleural hemiganglion.
3.4a.1   LAB_MEDIA:  50543_Fieber_Figure1B

3.5 To dissect the BSC (Text overlay: BSC: buccal S cluster) neurons, first, pin out the buccal ganglion with the ventral side up, with care to spare the cells of interest.  Subsequently, isolate the BSC cells using two pairs of forceps, while holding a fine dissection pin with one of them as a probe.  Next, use the probe to detach these cells from the pedal-pleural connective, then let the cell cluster fall to the bottom of the dissection dish. 
3.5.1 MED-over the shoulder:  Talent pins out the buccal ganglion with the ventral side up.  Text overlay: BSC: buccal S cluster.

3.5.2 CU:  The BSC cells as they are isolated.

3.5.3 CU:  The cell cluster as it is detached and falls to the bottom of the dissection dish. To these were added microscope shots in a smooth sequence (but they were very hard to do, so they may be sort of shaky) Please keep the utilized footage of this brief.
3.5a. These photomicrographs show the position of the glutamatergic sensory neurons of the buccal and pleural ganglia.  The BSC neurons are identifiable by their dark orange color (Video editor, please add the large red circle on the left) and the corresponding position in the right hemiganglion (Video editor, please add the small red circles on the right). 
3.5a.1   LAB_MEDIA:  50543_Fieber_Figure1A

3.6 The isolation of PVC and BSC neurons produces 4 culture dishes containing neuron clusters: 2 dishes containing BSC clusters and 2 dishes containing PVC clusters.  Discard the rest of the ganglia and set aside the 100 mm dissection dish.
3.6.1 MED:  Talent showing 2 dishes of BSC clusters and 2 dishes of PVC clusters.

3.6.2 MED:  Talent sets aside the 100 mm dissection dish.

3.7 To dissociate the cell clusters, place a culture dish containing cells on the stage of the low power microscope and remove the cover.  Gently flick the bottom of the culture dish adjacent to the cell cluster with a fine dissection pin held in forceps.  5-10 flicks may be needed to completely dissociate the cells; then, repeat with other culture dishes.
3.7.1 MED-over the shoulder:  Talent places a culture dish containing cells on the stage of the low power microscope and removes the cover.

3.7.2 SCOPE:  The culture dish as its bottom is gently flicked.

3.7.3 SCOPE:  The cells as they are being dissociated. 3.7.2 and 3.7.3 were done through the microscope in a smooth sequence.
3.8 Next, place the culture dishes containing media islands with the dissociated cells in a large container that permits air circulation, such as a 150 x 25 mm round plastic petri dish, and place this dish in an incubator set to 17°C.  Afterward, place an open dish of water as a source of humidity in the chamber and leave them undisturbed overnight to allow the cell adhering to the poly-D-lysine coating in the center of the dish.
3.8.1 MED:  Talent places the culture dishes with the dissociated cells in a large container.

3.8.2 MED:  Talent places an open dish of water in the chamber.

3.9  On the next day, gently flood the dishes with 2.5 ml of artificial seawater and penicillin/ streptomycin.  Examine and count the cells using an inverted cell culture microscope. 
3.9.1 MED-over the shoulder:  Talent gently floods the dishes with 2.5 ml of artificial seawater and penicillin/ streptomycin.
Note from author: The last sentence was filmed but I forgot how we labeled it. It will follow 3.9.1 on the tape and consists of MED shot of Andy Kempsell sitting at the rig and moving between the electronics rack and the microscope to view the cells. This is what should be used in place of 3.9.2 that is described next to the cross-out, below
3.9.2 MED:  Talent looks through the eyepiece of the microscope. We shot this (Justin Greer looking through the dissecting microscope after flooding the dishes), but DO NOT USE, go straight to the shot edited/described above.
3.10 Here are live BSC neurons after 1 day in culture and live PVC neurons after 1 day in culture.  The PVC cells are generally smaller at 40 microns. Shown here is a live PVC neuron after 1 week in culture, showing process outgrowth.
3.10.1 SCOPE:  A movie to show the live BSC and PVC clusters at 1 day, then the 1 week PVC neuron. I changed the focus and zoom on these shots as they were recorded, so that the video editor could choose a brief sequence (1 sec?) of the best footage of each of the 3 subjects in terms of focus and brightness.
4. Results:  Patch clamp recordings of glutamatergic currents in the sensory neurons of Aplysia 

4.1 Here are the photomicrographs showing the position of the glutamatergic sensory neurons of the buccal and pleural ganglia.  The BSC neurons are identifiable by their dark orange color (Video editor, please add the large red circle on the left) and the corresponding position in the right hemiganglion (Video editor, please add the small red circles on the right). 
4.1.1 LAB_MEDIA:  50543_Fieber_Figure1A
4.2 Here is a photomicrograph of the V-shaped, dark orange PVC cell cluster (Video editor, please add the small red circles) of the right pleural hemiganglion.
4.2.1 LAB_MEDIA:  50543_Fieber_Figure1B
4.3 Here is an excitatory current carried by sodium ions in response to a pulse of L-Glutamate.

4.3.1   LAB_MEDIA:  50543_Fieber_Figure3A

4.4 And here is a current in response to D-Aspartate.

4.4.1  LAB_MEDIA:  50543_Fieber_Figure3B

4.5 The currents activated by NMDA are generally smaller in amplitude than those activated by the other agonists.

4.5.1 LAB_MEDIA:  50543_Fieber_Figure3C
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

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.
4.2.2 Andrew Kempsel: While attempting this procedure, it’s important to remember to not damage the neurons during dissociation.
4.2.2 Justin Greer: An advantage of this technique is that it creates 2 cultures from each ganglion so that one can be used as a matched control to the experimental culture.
4.2.2 Michael Schmale: This technique can be used to create primary cultures of neurons from Aplysia or from other marine invertebrates. 
4.2.2 Lynne Fieber: After watching this video, you should have a good understanding of how to isolate sensory neurons from Aplysia using enzymatic digestion of the ganglia followed by careful dissociation of the cells of interest.

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.

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


