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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: Motic SMZ168T LED system (with 35 degree trinocular stereomicroscope head to which a camera can be mounted)
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__3.4, 3.5, 3.6, 5.3, 5.8, 5.10__________________

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  timing all parts of the assay to ensure bacterial cultures and L4 worms are ready at the same time; we plan ahead and prepare (every day for 3 days in advance) several plates of C. elegans that should have emerging L4 worms at different times, so that there is some flexibility in the timing of the assay
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE): 
Conceptual Narrative:
The overall goal of the following experiment is to measure the effect of environmental compounds, such as different types of bacteria, on C. elegans egg retention. (Intro)
This is achieved by first carefully selecting L4-stage larvae to ensure worms used in the assay are exposed to the desired environmental cue at the beginning of the adult reproductive stage. (P1: Circle the worms shown with the word “selecting” and then lift those worms off of the plate.)
As a second step, L4 larvae are placed on lawns of different bacteria for a fixed period of time in order to expose worms to the cue during their peak egg production and laying period. (P2: Place the worms, that were lifted off in P1, onto a new “plate” as shown in P2, with the words “placed on lawns…”.  The worms then develop eggs with the words “peak egg production” as shown on the plate to the left of P3.)  

Next, worms are bleached to dissolve the outer cuticle and expose the eggs.  The number of eggs that were retained within the uterus are then counted. (P3: Add the blue circles of bleach from a pipette as shown in P3.  Then, lift the worms off of the plate and place them into the drops of bleach.   Next, dissolve away the worm and leave the eggs as is shown in the shot to the right of P3.)
Results are obtained that show the number of eggs retained varies based on the different types of bacteria fed to the worms. (P4: Show Figure 3)
[image: image1.emf]
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. Edith Myers: Though this method can provide insight into the effect of pathogenic bacteria on C. elegans egg laying behavior, it can also be used to determine the effect of other compounds, such as environmental toxins, on the egg laying system of a common model organism.

1.2. **Edith Myers: Demonstrating the procedure will be Mona Gardner and Mary Rosell, both undergraduate students 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): 
2. Preparation of Nematode Growth Plates 
2.1. To prepare agar for 50 plates, first add 1.5 grams of sodium chloride, 8.5 grams of ultrapure agar, and 1.25 grams of peptone to 487.5 ml of deionized water in a one liter flask or bottle. Gently swirl the contents to combine them.
2.1.1. MED: Talent adds the components in the order listed to a flask and swirls it to combine.
2.2. Then, sterilize the solution by autoclaving it under standard conditions. 

2.2.1. MED: Talent places the flask into an autoclave and closes the lid/door. (TEXT: 121 psi, 1200 °C, 20 min) (Comment: this shot was not filmed, but step should be mentioned)
2.3. Sterilize the solution by autoclaving. Once autoclaved, remove the flask and allow the solution to cool for approximately one hour in a 45 °C water bath.
2.3.1. MED: Talent removes the flask from the autoclave bin and places it into a waterbath wearing the appropriate heat protective equipment.

2.4. Next, add in the following order to the cooled agar solution: 500 µl of cholesterol at 5 mg/ml dissolved in ethanol… 500 µl of 1 molar calcium chloride… 500 µl of 1 molar magnesium sulfate… and 12.5 ml of potassium phosphate buffer.  Gently swirl the flask to mix ingredients.

2.4.1. MED: Talent adds each component in the order listed from pre-mixed containers with clearly marked labels (cooking show style). 

2.4.2. MED: Talent swirls the flask to combine.

2.5. Then, use a sterile pipette to add 10 ml of the agar solution to each of 50 sterile 60 mm polystyrene Petri dishes and allow the media to solidify at room temperature overnight. 
2.5.1. MED: Talent draws up 10 mL of the agar solution and dispenses it into two plates.

2.5.2. CU: Talent swirls the plate to disperse the agar solution evenly and places it at a location to sit overnight with the lid covering the plates. (Comment: we do not swirl the plates) 

2.6. The next day, invert the plates and store them at room temperature for at least a week before seeding them with bacteria.

2.6.1. MED: Talent inverts the plates.
3.  Seeding and Maintaining C. elegans 

3.1. Prepare the food source for the C. elegans by inoculating a 100 ml culture of B broth with a few colonies of E. coli OP50, a nonpathogenic strain of E. coli and grow the culture overnight at 37 °C.  
3.1.1. MED: Talent grabs a plate of E. coli and places it next to the 100 mL culture

3.1.2. CU: Talent scrapes a colony or 2 of E. coli from a plate and places it into a 100 mL culture.

3.1.3. MED: Talent places the culture in an incubator.
3.2. Then, pipette one to two drops of the OP50 culture onto the center of each of the prepared plates, starting with the plate on the bottom of the stack and working upward. Take care not to spread the bacterial lawns to the edges of the plates, or move the plates after seeding to avoid spreading the bacteria. (Comment: added a line to accurately reflect the procedure)

3.2.1. MED: Talent removes the grown culture from the incubator and holds it up for the camera.

3.2.2. MED: Talent pipettes up some of the culture and places 2 drops onto each culture plate in a stack starting with the bottom one. 

3.3. After seeding, store the plates at room temperature for at least 1 week before using them. 

3.3.1. MED: Talent places multiple stacks of plates in a location where they will be stored.
3.4. Then, remove a plate from the incubator containing C. elegans in various stages.  Identify the worms that are in the L4 larvae stage. L4 stage C. elegans larvae are slightly shorter in length than adults and are thinner because they do not yet contain any eggs.

3.4.1. MED: Talent grabs a plate from the incubator containing C. elegans and places it under the microscope.
3.4.2. MED: Talent looks through the scope at the plate.

3.4.3. SCOPE: Talent points out some of the L4 larvae on the plate using the worm pick.

3.5. L4 staged C. elegans can be further identified by the half-moon light spot in the middle of their body (Video Editor: Highlight the black arrowhead at this point).  This spot is visible in smaller L2 and L3 larvae, but is absent in the adult.
3.5.1. LABMEDIA: Figure 1a-b (Video Editor: Start with Figure 1a on the left part of the screen and pull Figure 1b from the image of the worm next to the L3 larva label.  Highlight the black arrowhead when noted.)

3.6. Use a worm pick to move three worms in the final L4 larval stage, or gravid adult stage, onto the center of a new plate. Do this every 3-4 days in order to maintain the population.  

3.6.1. SCOPE: Talent picks 1 of the L4 larvae with the worm pick and transfers it onto a new plate.

3.6.2. CU: Talent transfers one of the L4 larvae to the center of a new plate.
3.7. Use worms from plates in which worms have not consumed the entire bacterial lawn. Once the bacterial lawn has been consumed, dispose of the plates in a container that is to be autoclaved. (Comment: changed text to make the step more clear)

3.7.1. MED: Talent looks at the plate to observe if the bacterial lawn is left and places a few plates that are lacking in bacterial lawn into the autoclave container.

3.8. Store plates inside an incubator at 20⁰C as C. elegans development is temperature-dependent.  Increases in the maintenance temperature will decrease the time between developmental stages, so temperature must be controlled between experiments.
3.8.1. MED: Talent places the remaining plates in the incubator.

3.8.2. CU: Show plates in the incubator with the temp set at 20 C.
4.  Preparation of Brain Heart Infusion Plates for E. faecalis Culture

4.1. Add 26 grams of BHI agar to 500 ml of boiling water in a 1 liter flask and allow the solution to dissolve with stirring. 

4.1.1. MED: Talent adds BHI to a flask of boiling water that is stirring on a stir plate. (TEXT: BHI = Brain Heart Infusion)
4.2. Once dissolved, sterilize the solution in an autoclave under standard conditions. 

4.2.1. MED: Talent places the flask into an autoclave and closes the lid/door. (TEXT: 121 psi, 120 °C, 20 min) (Comment: this shot was not filmed, but step should be mentioned)
4.3. As with the growth plate agar, sterilize the solution by autoclaving and allow the BHI media to cool to 45 °C in a water bath.

4.3.1. MED: Talent removes the flask from the autoclave bin and places it into a waterbath wearing the appropriate heat protective equipment.

4.4. Once cooled, select against cross contamination of unwanted strains of E. Coli by adding 0.5 mL of 10 mg/ml streptomycin stock solution to the media using sterile technique and swirl the flask to mix.  (Comment: revised text for accuracy and clarity)

4.4.1. MED: Talent adds strep to the media and swirls the flask.

4.4.2. MED: Talent moves the flask to where the plates will be made. (Comment: this shot was not filmed)
4.5. Next, add 10 ml of the media to each of 50 sterile 60 mm polystyrene Petri dishes.  Allow the BHI media to solidify at room temperature overnight and then store the plates, inverted, at 4 °C until a few hours before use.
4.5.1. MED: Talent draws up 10 mL of the media in a pipette and dispenses it onto a Petri dish.

4.5.2. CU: Talent places the cover askew on the plate. (Comment: this is not what we do)
4.5.3. MED: Talent picks up a stack of solidified plates and places them at 4 °C.
5.  Egg in Worm Assay

5.1. Inoculate separate 2 ml tryptic soy broth cultures with colonies of different E. faecalis.  Incubate the cultures overnight at 37°C. Also inoculate  a colony of E. coli OP50 in B-broth as a control. (Comment: revised text)

5.1.1. MED: Talent picks E. faecalis colonies from a plate of each bacterial and places them into separate tubes. (Comment: inoculation of B broth with E. coli was not filmed)

5.1.2. MED: Talent places the cultures into the incubator.
5.2. Then, pipette 20 µl of each E. faecalis culture onto the center of a prewarmed BHI plate. Incubate the plates overnight at 37°C. 20 µl of the OP50 culture should also be pipetted onto the center of an unseeded nematode growth plate. (Comment: revised text)
5.2.1. MED: Talent pipetts 20 microliters of each strain onto their respective plates starting with the E. faecalis followed by the E. coli. (Comment: E. coli culture was not filmed)

5.2.2. MED: Talent places the plates in the incubator.
5.3. Next, pick 15 to 20 staged-L4 C. elegans and place them onto the center of a lawn of E. faecalis on the prepared BHI plates.  
5.3.1. MED: Talent works with plate of C. elegans under the dissecting scope, picks of the L4-staged larvae, and places them onto the center of the BHI plates.

5.3.2. SCOPE: Talent lifts off a L4-stage worm with the worm pick.

5.4. Then, pick the same number of L4 C. elegans and place them on top of the OP50 E.coli on the control plates.
5.4.1. (use 3.6.1) MED: Talent works with plate of C. elegans under the dissecting scope, picks of the L4-staged larvae, and places them onto the center of the E. coli plates. 
5.5. Incubate plates for 40 hours at 20 °C. During this time, the worms will produce and lay numerous eggs.  Within reproductively mature C. elegans hermaphrodites, approximately 15 to 20 fertilized eggs are retained within the uterus at 40 hours post-L4.  
5.5.1. MED: Talent places the plates into the incubator.

5.5.2. SCOPE: Plate surface shown after 40 hours of culture.

5.6. Add 10 µl drops of a freshly made 20% bleach solution to ten distinct locations on a plastic lid of a Petri dish or culture plate.
5.6.1. MED: Talent draws up bleach solution.

5.6.2. CU: Talent makes drops of bleach onto the plastic lid.
5.7. Then, use a worm pick to transfer one worm into each bleach drop.  The bleach will dissolve the outer cuticle of the worm, and leave the eggs behind. 
5.7.1. CU: Talent picks up one of the worms and places it in the drop of bleach.

5.8. Gently swirl the tip of the pick in the bleach droplet to make sure the worm has washed off the end of the pick and then confirm the placement of the worm by viewing the droplet under a dissecting microscope. 
5.8.1. MED: Talent working at microscope swirls around the tip of the pick in the bleach droplet.

5.8.2. SCOPE: Image of worm recently placed into a drop of bleach.
5.9. Allow the cuticle of the worms to dissolve for approximately 10 minutes or until the worms burst open, expelling eggs.  
5.9.1. SCOPE: 10 minute timelapse of worm in a droplet of bleach. (TEXT: 10 min Timelapse)
5.10. Then, use a dissecting microscope to easily count the eggs in each drop of bleach. Fertilized eggs are eventually dissolved by bleach, but the process is slower than for the cuticle due to the presence of a protective eggshell.  
5.10.1. MED: Talent looks through the microscope at the plate of C. elegans.
5.10.2. SCOPE: Image of easily counted eggs. (Video Editor: Show a still image after a few seconds and highlight each egg using a colored circle.)

6. Results: Effects of pathogenic bacteria on egg retention in C. elegans 
6.1. Shown here are 6 different strains of E. faecalis that have been evaluated using the egg in worm assay described in this video. Of these strains, 2 caused increased egg retention compared to their E. coli - OP50 controls after 40 hours of exposure.

6.1.1. LABMEDIA: Figure 3 (Video Editor: Highlight the labels for the orange bars with the mention of “6 different strains of E. faecalis that have been evaluated”.  Then, highlight the bar graphs with the “*” with the 2nd sentence.
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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
7. Conclusion (said by authors on camera) 
7.1. Mary Rosell: While attempting this procedure, it’s important to remember to only select L4 larvae.  Using worms of other stages could dramatically affect the results.

7.2. Edith Myers: After watching this video, you should have a good understanding of how to measure and quantify the effect of different types of bacteria on C. elegans egg retention.

7.3. Mona Gardner: Don't forget that working with different strains of potentially pathogenic bacteria can be hazardous and precautions such as limited exposure, handwashing and proper disposal of the bacteria should always be taken while performing these experiments.   

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.
( 2012, Journal of Visualized Experiments


