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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____
_**Note:  This question is to get at whether or not you will need a camera hook-up to look into the microscope.  However, if your microscope has a digital camera attached to a computer, you can gather these shots by collecting screen capture movies.
B. Does your protocol include microscopy steps that are visualized through a microscope with a digital camera/computer attached? (Y/N) _______
C. Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____N____ 
D. Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps Steps 1.1, 1.7, 1.8, 2.3, 2.11, 2.12
E. What is the single most difficult aspect of this procedure and what do you do to ensure success?  ____The most difficult aspect is growing the worms in large cultures without letting them starve. To ensure success, make roughly one-half liter of concentrated NA22 bacteria to use as food to support their growth.____

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:

This procedure aims to identify and measure prostaglandins and other eicosanoids in extracts of C. elegans (Intro). First, grow the worms in large-scale cultures (P2, 3rd slide, move worms from flat containers to test tube). Then using a liquid-liquid extraction technique, extract the hydrophilic lipids from the worm tissue (P3, 4th slide, 1st tube turns into 2nd tube which turns into 3rd tube which is replaced by 4th tube). Inject the lipid extracts into an HPLC column coupled to a mass spectrometer (P4, slide 5, tubing and apparatus added to final image of P3). Then analyze the data from the liquid chromatography tandem mass spectrometry (P5, slide 6). Ultimately, this LC-MS/MS approach to purified worm extracts (slide 2) can identify new metabolites and also measure known metabolites, such as the F-series prostaglandins (P5, slide 7).

Use 50447_SchematicOverview.pptx

[image: ]


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 Miller: The main advantage of this technique over existing methods, like enzyme immunoassays, is that it is highly sensitive and specific, while at the same time comprehensive and flexible.   
1.2. **Michael Miller: Demonstrating the procedure will be Hieu Hoang, a graduate student from my laboratory. 
1.2.1. Interview style: Author saying the above 
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. Worm culture  
2.1. For supplemental feeding of the worms, pellet an NA22 bacterial culture by centrifugation. Discard the supernatant, and resuspend the bacterial pellet in 100 ml of M9 buffer. Store the concentrated bacterial solution at 4 C [Text over video: 200 - 400 ml per worm strain]. 
2.1.1. MED: Talent removes NA22 bacterial culture from centrifuge. 
2.1.2. MED/CU: Talent discards the supernatant.
2.1.3. CU: Talent resuspends a bacterial pellet in 100 ml of M9 buffer. – get shot of pellet size and color).
2.1.4. MED: Talent places concentrated bacterial solution at 4 C.

2.2. Start the worm cultures on five extra-large NGM plates.  Continue to propogate the worms for three to four generations until the plates are full of gravid adults.
2.2.1. MED/CU: Talent starts a worm culture (show total five extra-large NGM plates in background)
2.2.2. MED/CU: Talent places the plates incubator. 

2.3. To prevent starvation, add approximately 1 ml of the concentrated bacteria to the worm plates as needed. Air dry completely before placing the lid. 
2.3.1. CU/ECU: Talent adda approximately 1 ml of the concentrated bacteria to the worm plates 
2.3.2. MED/CU: Talent places plate to air dry.

2.4. Next, wash the gravid hermaphrodites off the plates with M9 buffer. Harvest the worms in a 50 ml conical polypropylene tube. Then allow the worms to settle to the bottom (Text over video: 3-5 mins). 
2.4.1. MED/CU: Talent washes the gravid hermaphrodites off a plates with M9 buffer.
2.4.2.  ECU: Talent harvests the worms in a 50 ml conical polypropylene tube. 
2.4.3. ECU: Worms settling at the bottom. 

2.5. Discard the supernatant containing bacteria, eggs, and larval stage worms. Now resuspend the remaining worms in 15 ml of M9 buffer and gently mix. 
2.5.1. MED: Talent discards the supernatant containing bacteria, eggs, and larval stage worms. 
2.5.2. CU/ECU: Talent resuspends the remaining worms in 15 ml of M9 buffer and gently mixes. 

2.6. Distribute 200 µl of the worm suspension to each of 60 seeded NGM plates. Keep the worm solution mixed well until all plates have been seeded to ensure that they receive roughly equal numbers of worms.  
2.6.1. CU/ECU: Talent distributes 200 µl of the worm suspension to a few of 60 seeded NGM plates (get shot of plate stack in background)
2.6.2. CU/ECU: Talent keeps the worm solution mixed well and continues seeding plates.

2.7. Disperse the worms across the plates. Grow the worms for 2-4 generations, supplementing with 1 ml of concentrated bacteria per plate per 12 to 24 hour period [Text over video:  air dry!]. 
2.7.1. ECU: Talent disperses the worms across a plate. 
2.7.2. MED/CU: Talent places the worms in incubator.
2.7.3. ECU: Talent supplements a plate with 1 ml of concentrated bacteria.

2.8. When the plates are full of gravid adults, harvest the worms: one strain at a time. Wash the worms off the plates with M9 buffer and transfer to six 50 ml polypropylene tubes. 
2.8.1. MED/CU: Talent approaches bench with plates of one strain of worms (get shot of label on plates)
2.8.2.  ECU: Talent washes the worms off the plates with M9 buffer.
2.8.3. CU: Talent transfers the worms to one of six labeled 50 ml polypropylene tubes. 

2.9. Fill the tubes with M9 buffer to wash the worms. When the gravid adults settle to the bottom [Text over video: 5 mins], remove about 35 ml of the supernatant. Then pool the worms into one or two tubes. Repeat the M9 wash three times or until the supernatant is transparent. 
2.9.1. CU: Talent fills a tube with M9 buffer.
2.9.2.  CU/ECU: Talent removes about 35 ml of the supernatant ( if possible, show the gravid adults settle to the bottom).
2.9.3.  MED/CU: Talent pools the worms into one or two tubes.
2.9.4.  MED-over-the-shoulder: Talent starts an  M9 wash. 


2.10. With a large bore Pasteur pipet, transfer as many worms as possible to a 15 ml polypropylene conical tube. Centrifuge at 1000 RCF for 5 minutes and discard the supernatant. 
2.10.1. CU/ECU: With a large bore Pasteur pipet, Talent transfers as many worms as possible to one 15 ml polypropylene conical tube. 
2.10.2. MED: Talent removes samples from centrifuge (show settings of 1000 RCF for 5 minutes)
2.10.3. CU: Talent discards the supernatant. 
2.10.4. Added shot: Talent stores the worm pellet of the first strain at -80oC.
2.11. Repeat the harvesting, washing, and consolidating steps for the other strains. Store stocks of the harvested worm strains at -80oC.
2.11.1. CU/ECU: Talent discards supernatant from all worms are pelleted in the same tube (show size of pellet)
2.11.2. MED: Talent places stocks of the harvested worm strains at -80oC.

3. Prostaglandin extraction
3.1. Note the weight of a polypropylene conical tube. Using a red hot razor blade, cut a frozen polypropylene tube containing harvested worms near the 6 ml mark. Under sterile conditions, transfer about 6 g of frozen worm pellet.  
3.1.1. MED: Talent weighs a polypropylene conical tube. 
3.1.2. Added shot: Cut a frozen polypropylene tube containing harvested worms near the 6 ml mark with a red hot razor blade.
3.1.3. CU/ECU: Under sterile conditions, Talent transfers about 6 g of frozen worm pellet  using a clean spatula.  

3.2. To the thawed sample, add 1 ng of the internal standard and 12 ml of ice-cold acetone-saline solution with BHT.  Mix well. 
3.2.1. CU/ECU: Talent adds 1 ng of prostaglandin-F-two-alpha-D-four and 12 ml of ice-cold acetone-saline solution with BHT to the thawed sample (show labels on all reagents)
3.2.2.  MED: Talent mixes sample well.

3.3. Distribute 1.5 ml of the worm slurry to twelve 5 ml self-standing plastic tubes. 
3.3.1. CU: Talent distributes 1.5 ml of the worm slurry to a few of twelve 5 ml self-standing plastic tubes. 

3.4. To each tube, add 0.7 ml of the Ceria stabilized zirconium oxide beads. Homogenize the worm suspension. If necessary, repeat the process for another minute to obtain less than 10% of intact worms. 
3.4.1. CU/ECU: Talent adds 0.7 ml of the Ceria stabilized zirconium oxide beads to two tubes, 
3.4.2. MED: Talent homogenizes the worm suspension in a Bullet Blender homogenizer for 3 minutes at speed 8. 
3.4.3. CU: Talent repeats homogenization for another minute (show final lysate). 

3.5. Using a 9-inch Pasteur pipet carefully transfer the homogenate, but not the beads, into four 10 mL conical glass tubes. Combine the beads from three tubes, and wash with 1 ml of acetone/saline solution containing BHT. 
3.5.1. MED/CU: Using a 9-inch Pasteur pipet, Talent carefully transfers the homogenate, but not the beads, into four 10 mL conical glass tubes. 
3.5.2. ECU: Talent combines the beads from three tubes, and washes with 1 ml of acetone/saline solution containing BHT. 

3.6. Repeat this wash for the remaining bead-containing tubes. Transfer the wash solution to the glass tubes on ice.
3.6.1. MED: Repeat starts washing the remaining bead-containing tubes. 
3.6.2. CU: Talent transfers the wash solution to the glass tubes on ice.

3.7. Next, centrifuge the homogenate at 1000x g for 10 minutes at 4ºC. Transfer the supernatant from each tube to a clean 10 ml glass conical tube.
3.7.1. MED: Talent starts centrifuge at 1000x g for 10 minutes at 4ºC. 
3.7.2. CU/ECU: Talent transfers the supernatant from each tube to a clean 10 ml glass conical tube (show pellet size, if possible).

3.8. Then, in a chemical hood, add equal volume of hexane to each tube. Vortex at maximum speed for 30 seconds. 
3.8.1. MED/CU:  In a chemical hood, Talent adds equal volume of hexane to each tube.
3.8.2. ECU: Talent vortexes a sample at maximum speed for 30 seconds. 

3.9. After centrifuging at 4oC at 1000 x g for 10 minutes, discard the upper phase containing the hexane and neutrally-charged lipids. Add 2mM formic acid to acidify the lower aqueous phase [Text over video: 100 -150 l ], testing with pH strips for a  pH of 3.5.
3.9.1. CU/ECU: Talent discards the upper phase.
3.9.2. ECU: Talent add 2mM formic acid to acidify the lower aqueous phase and  tests with pH strips for a  pH of 3.5.

3.10. Now add equal volumes of chloroform to each tube.  Vortex at maximum speed for 30 seconds. Centrifuge the samples at 4oC at ~1000 x g for 10 minutes. 
3.10.1. ECU: Talent adds equal volumes of chloroform to a tube.  
3.10.2. CU: Talent vortexes at maximum speed for 30 seconds.
3.10.3. MED/CU: Talent places samples  in centrifuge and starts it at 4oC at ~1000 x g for 10 minutes. 

3.11. After removing and discarding the upper aqueous phase, collect the lower chloroform phase, avoiding the milky interphases. Pool the extracts from four tubes into a single 15 ml conical glass tube. Purge the air in the glass tube with nitrogen gas and incubate at -20oC for 24 hours to two weeks. 
3.11.1. CU: Talent removes and discards the upper aqueous phase.  {Comment: This shot was not filmed}
3.11.2. ECU: Talent collects the lower chloroform phase, avoiding the milky interphases. 
3.11.3. MED/CU: Talent pools the extracts from four tubes into a single 15 ml conical glass tube. 
3.11.4. Added shot: Talent purges the air in the glass tube with Nitrogen gas.
3.11.5. CU: Talent places the tube at -20oC. 

3.12. After thawing the extract, discard the remaining milky aqueous top layer, if present. Using a new Pasteur pipet, transfer the chloroform phase to a labeled Teflon-lined ½-Dram glass vial.
3.12.1. ECU: Talent discards the remaining milky aqueous top layer of thawed extracts.
3.12.2. ECU: Using a new Pasteur pipet, Talent transfers the chloroform phase to a labeled Teflon-lined ½-Dram glass vial.

3.13. In a chemical hood, evaporate the organic solvent in a gentle stream of nitrogen gas. Store samples at -20oC for up to two weeks.
3.13.1. MED/CU: In a chemical hood, Talent evaporates the organic solvent in a gentle stream of nitrogen gas. 
3.13.2. MED: Talent stores samples at -20oC.

4. Prostaglandin analysis 
4.1. First prepare stock solutions of individual reference prostaglandins in methanol. Now generate a standard curve by serial dilution in 80% methanol. 
4.1.1. MED/CU: Talent prepares stock solutions of 1 g/mL of prostaglandin-F-two-alpha or Prostaglandin-F-two-alpha-D-four in methanol (get shot of reagent labels)
4.1.2.  CU: Talent generates a standard curve by serial dilution (get shot of labels: 100, 10, 1, 0.1, 0.01 ng/ml). 

4.2. Next, dissolve the dried C. elegans lipid extracts in 200 µl of 80% methanol for analysis. Inject 20 to 50 L of this sample into the reverse phase column, and perform gradient analysis as detailed in the text protocol.
4.2.1. ECU: Talent dissolves the dried C. elegans lipid extracts in 200 µl of 80% methanol for analysis. 
4.2.2. MED: Talent injects 20 to 50 L of this sample into the reverse phase column, 
4.2.3. MED-over-the-shoulder: Talent runs  gradient (get good shot of instrument set-up).

4.3. Using negative ion mode ESI interface, introduce the column effluent into the mass spectrometer. Set the collision gas at 10 eV, the collision energy at -35eV, the temperature at 600°C, the Declustering potential at -90, and the Cell exit potential at  -11.
4.3.1. SCREEN: Using negative ion mode ESI interface, Talent introduces the column effluent into the mass spectrometer. 
4.3.2. SCREEN: Talent sets the collision gas at 10 eV, the collision energy at -35eV, the temperature at 600°C, the DP at -90, and the CXP at  -11.

4.4. Generate a standard curve to analyze the different classes of prostaglandins present in the extracted samples. 
4.4.1. SCREEN: Talent generates a standard curve 

4.5. Using Analyst software, process the data to identify prostaglandins present in the worm extracts.
4.5.1. SCREEN: Using Analyst software, Talent starts processing the data to identify prostaglandins present in the worm extracts.


5. Results: Prostaglandin extraction and analysis in C.elegans
5.1. Survey scans of the wild-type and fat-3 mutant worm extracts show the global levels of ions within the mass range of 315 to 360 atomic mass units. 
5.1.1. LAB MEDIA: Figure 2 (middle panel)

5.2. Compared to the wild-type worms, the fat-3 mutants lack most 20-carbon PUFAs, as exemplified by an F3-class prostaglandin with mass m/z 351 highlighted in grey. 

5.2.1. LAB MEDIA:  Figure 2 (shadow A, show B and C – then flash 351 grey indicator in A panel.)  

5.3. MRM analyses can identify the different classes of prostaglandins. For instance, the F1 class prostaglandins are present in wild-type extracts, as well as Several other hydrophobic compounds with greater retention times. 
5.3.1. LAB MEDIA: Figure 3
5.3.2. LAB MEDIA:  Figure 3A (highlight m/z 355/311).

5.4. [bookmark: _GoBack]Varying the mass transition allows for further analyses of the F2 and F3 class prostaglandins, indicating the worm extracts contain multiple prostaglandin isomers of each class.
5.4.1. LAB MEDIA:  Figure 3B,C,D - highlight m/z numbers.

5.5. Comparison of the collision-induced decomposition of the C. elegans prostaglandin to the standard prostaglandin can be used to map to product ions of expected cleavage sites.
5.5.1.  LAB MEDIA:  Figure 4.


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/video/1597/results-example-mably?access=ksw0bprj


2. 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.
2.1. Hieu Hoang: In order to prevent lipid oxidation, remember to take the appropriate precautions. For example, add the anti-oxidant BHT to indicated solutions and purge extracts with Nitrogen gas.
       

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.  




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.
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