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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)____N_____  

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___Y_____ 

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.) 
2.1, 2.6, 2.10, 3.5, 4.6 and 4.8
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

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.) 2.6 and 4.6
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

E.  Will the filming need to take place in multiple locations? (Y/N) __N_____
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)
The overall goal of this protocol is to improve investigations of trophic ecology especially from field samples. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!) 
1.1. Meike Koester: This method can help answer key questions in the field of food web ecology, such as the impact of invasive species on trophic interactions. [1-MED]
1.1.1. Interview style: Meike Koester saying the above. 
1.2. Meike Koester: The main advantage is the additional application to more time-integrating trophic analyses for the exact same specimens and that it can be applied by virtually every ecologist. [1-MED]
1.2.1. Interview style: Meike Koester saying the above.
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Meike Koester: Though we established this approach to provide insight into prey consumption of aquatic consumers, it can also be applied for other purposes, for example to determine species composition within benthic macroinvertebrate samples. [1-MED]
1.3.1. Interview style: Meike Koester saying the above. Authors: Could anyone else speak these lines, we usually suggest that additional authors speak as well.
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.4. ** Meike Koester: Demonstrating the procedure will be Christian Sodemann, [1-MED] a technician from our laboratory. [2-MED]
1.4.1. Interview style: Meike Koester saying the above 

1.4.2. Christian Sodemann looks up from workbench or desk and acknowledges the camera.

*Note to the Authors: Goal and interview statements have been edited to conform to the specified number and length restrictions. I am happy to help if you have any questions.
Protocol: (read by voice talent at JoVE)
2. Macroinvertebrate Sample Preparation for Genetic Gut Content Analysis
2.1. To start this experiment, transfer previously dissected predator gastrointestinal tract to a 2-milliliter safe-lock reaction tube containing 440 microliters of salt extraction buffer. [1-MED or CU-TXT] Immediately freeze the samples at minus 20 degrees Celsius until DNA extraction. [2-MED-over the shoulder-TXT]
2.1.1. Talent transfers the sample to a reaction tube. Try to show the gastrointestinal tract and the tube containing salt extraction buffer in this shot. TEXT Overlay: For gastrointestinal tract dissection and for all buffers see the text protocol.

2.1.2. Talent transfers the tube to a freezer. TEXT Overlay: Ensure DNA extraction within a few days!
2.2. After removing samples from the freezer, start DNA extraction by using forceps to add one 5-millimeter stainless steel bead to each sample tube, and then leave the samples on the bench at room temperature to thaw. [1-CU or MED-over the shoulder] Using a bead mill, homogenize the samples for 1 minute at 15 Herz. [2-MED]
2.2.1. Talent using forceps to add beads to tubes on the bench in front.
2.2.2.  Talent starts homogenizing the samples. Film the homogenizer settings if possible.
2.3. After spinning down the samples shortly [1-MED-over the shoulder], add 90 microliters of 10% SDS and 5 microliters of 10 milligrams per milliliter proteinase K to the samples. [2-MED-over the shoulder]
2.3.1. Talent starts the table centrifuge. Get multiple usable takes, the shot will be repeated later.
2.3.2. Talent starts pipetting SDS and proteinase K.
2.4. Next, thoroughly vortex the samples [1-MED-over the shoulder], and incubate them at 60 degrees Celsius with constant shaking at 400 rpm on a thermomixer for 1 hour [2-MED]. To further promote lysis, vortex the samples every 10 minutes during this incubation. [3-MED-over the shoulder]
2.4.1. Talent starts vortexing.

2.4.2. Talent puts samples into thermomixer and starts it. Film the settings if possible.

2.4.3. Talent takes a tube from the thermomixer and vortexes it.

2.5. After a short centrifugation spin [1], pipette 350 microliters of 5-molar Sodium Chloride into the samples. [2-MED] Vortex for 30 seconds to 1 minute to completely mix the samples. [3-MED] Then, centrifuge at 16,200 x g at 5 degrees Celsius for 40 minutes. [4-MED-over the shoulder-TXT]
2.5.1. *Use shot 2.3.1.

2.5.2. Talent starts pipetting NaCl into the samples.

2.5.3. Talent starts the timer and starts vortexing. Timer should be in the shot if possible.

2.5.4. Talent puts the samples in the centrifuge, shuts the lid and starts it. Film the settings if possible. TEXT Overlay: For handling multiple sets in a row, see the text protocol. Comment: Take 2 is with 5°C. Use this shot for the settings. Editor: I think they want to use Take 2 in addition to whatever take shows putting the samples in the centrifuge, so probably first 2.5.4. followed by Take2 to show setting the temperature to 5°C.
2.6. Meike Koester: One of the most critical things, when taking the samples out of the centrifuge, is to avoid that beads move and disturb the pellet containing all the particles that need to be removed by this step. [1-MED]
2.6.1. Interview style: Meike Koester saying the above.
2.7. Next, carefully transfer approximately 600 microliters of supernatant into a new 1.5-milliliter tube, making sure not to disturb the pellet. [1-ECU-TXT] Add 600 microliters of ice-cold isopropanol [2.7.2. Part 1] and carefully invert the tube a few times. [2.7.2. Part2] Store at minus 20 degrees Celsius overnight. [3-MED-over the shoulder]
2.7.1. Talent transfers the supernatant into a new tube. The pipette tip and pellet should be visible during this step if possible. TEXT Overlay: For beads cleaning and storage see the text protocol.

2.7.2. Talent adds isopropanol and inverts the tube. Comment: This shot is divided in two parts; Part 1: Talent adds isopropanol, Part 2: Talent inverts tube
2.7.3. Talent transfers the samples to a freezer.

2.8. After taking the samples out of the freezer, centrifuge them at 16,200 x g at room temperature for 20 minutes. [1-MED-over the shoulder-TXT] Discard the supernatant while making sure not to lose the pellet, and use a tissue paper to carefully dry the tube. [2-ECU] [3-CU]
2.8.1. Talent puts the samples in the centrifuge, shuts the lid and starts it. Film the settings if possible. TEXT Overlay: For this and the following step, centrifuge at 5 °C if the room temperature is 25 °C or higher. Comment: Use Take 2 for the settings time: 20 minutes Editor: I think they want to use Take 2 in addition to whatever take shows putting the samples in the centrifuge, so probably first 2.8.1. followed by Take2 to show setting the time to 20 min.
2.8.2. *Film as described. Try to have the pellet is visible in this shot. Editor: 2.8.2. and 2.8.3. were combined in one shot; Do not use Take 1!
2.8.3. *Film as described. Get multiple usable takes, the shot will be repeated later. Comment: 2.8.2. and 2.8.3. were combined in one shot
2.9. Wash these DNA-containing pellets by adding 200 microliters of 70% ice-cold ethanol, [1-MED] and then centrifuging at 16,200 x g at room temperature for 10 minutes. [2-MED-over the shoulder] Discard the supernatant with caution, and use lint-free tissue paper to carefully dry the tube. [3-ECU] [4]
2.9.1. Talent starts pipetting ethanol into samples.

2.9.2. Talent puts the samples in the centrifuge, shuts the lid and starts the centrifuge. Film the settings if possible. Comment: Do not use Take 1
2.9.3. Talent discards the supernatant. Comment: 2.9.3. and 2.9.4. were combined in one shot
2.9.4. *Use shot 2.8.3. Comment: 2.9.3. and 2.9.4. were combined in one shot
2.10. Finally, using a 10-microliter pipette adjusted to 8 microliters, carefully remove the remaining supernatant, making sure not to disturb the pellet. [1-ECU] Dry the pellet until all ethanol is evaporated. [2-MED-over the shoulder] Then add 50 to 100 microliters of nuclease-free water, vortex briefly [3-MED-TXT] and leave at 4 degrees Celsius overnight to dissolve the pellet. [4-MED-over the shoulder]
2.10.1. First try to show the pipette adjusted to 8 μL, talent removing the supernatant. Try to show the pipette tip in this shot. Comment: Pellet visible within this shot
2.10.2. Talent leaves the tube to dry.

2.10.3. Talent adds water and then vortexes. TEXT Overlay: Water is steam-sterilized and DEPC-treated! 

2.10.4. Talent transfers the tube to a fridge.

3.  Verification of Functional Efficiency of DNA Extracts
3.1. To verify functional efficiency of DNA samples extracted here, test each of them by PCR, using universal primer sets suitable for the respective food source. [1-MED] Start by adding primers… dNTP mix… reaction buffer… Taq DNA polymerase… and purified water… in a 1.5 or 2.5-milliliter reaction tube and vortexing this standard reaction mixture. [2-MED-over the shoulder-TXT]
3.1.1. Talent starts handling the samples on the bench in front. Show the samples and primers if possible. 
3.1.2. Then talent starts adding PCR reaction ingredients to a new tube in order described, and then vortexes the mixture. TEXT Overlay: For primers and detailed volumes for the standard reaction mixture see the text protocol.
3.2. Now, for each DNA sample, transfer 1 microliter of corresponding DNA extract into 9 microliters of the standard reaction mixture within a PCR plate. Close the plate… [1-MED] and place it into the thermocycler and start the PCR program. [2-MED-over the shoulder-TXT]
3.2.1. Talent is pipetting into the plate and then closes it. Comment: Use Take 2
3.2.2. Talent places the plate into the thermocycler and starts the program. TEXT Overlay: For PCR conditions see the text protocol. Comment: Use Take 2
3.3. After the finished PCR reaction, use a short run option of a mini centrifuge to spin down the PCR products. [1-MED] Then mix 3 microliters of each PCR product with 1 microliter of 6 times loading dye. [2-MED-over the shoulder]
3.3.1. Talent puts the plate into centrifuge and starts the spin. Comment: Use Take 2
3.3.2. Talent starts mixing the PCR products with the loading dye. 

3.4. Load these samples into gel slots of a previously prepared agarose gel. [3.4.1. Part1] Load 1.5-microliters of a 100-base pair DNA ladder into one slot of the gel as a size standard. [3.4.1. Part2] Close the lid of the electrophoresis unit, connect it to a power supply and run the gel at 100 Volts per centimeter for 35 minutes. [2-MED-over the shoulder]
3.4.1. Talent loads the samples on the gel. Talent then loads the ladder. Comment: Divided in two parts; Part 1: Talent loads the samples on the gel., Part 2: Talent then loads the ladder.
3.4.2. Talent closes the lid, connects to power and starts the run. 

3.5. After the electrophoresis run, remove the gel and place it into a previously prepared staining bath for approximately 10 minutes. [1-MED-over the shoulder-TXT] Finally, remove the gel from the staining bath and place it onto a gel documentation system and visualize it according to the manual. [2-MED]
3.5.1. Talent transfers the gel to staining bath and starts the timer. Film the timer if possible. TEXT Overlay: For staining bath preparation, see the text protocol.
3.5.2. Talent moves the gel from the bath to a gel doc system. Comment: Use Take 2
4. Automated Fragment Analysis for Parallel Detection of Multiple, Recently Ingested Prey Groups
4.1. To analyze predator gut content, use previously prepared working solutions of DNA extracts. Perform separate PCR reactions for each of 16 prey group-specific primer sets. [1-MED-over the shoulder-TXT] Include one positive control with DNA from a specimen belonging to the respective prey group, and one negative control with DNA from the predator species. [2-CU] 
4.1.1. Talent starts handling samples on the bench in front. Samples and primers should be in the shot if possible. TEXT Overlay: For specific primers and PCR conditions see the text protocol.

4.1.2. Slowly zoom to show talent handling first the positive, and then the negative control.

4.2. Meike Koester: It is crucial to document the allocation of sample within each PCR plate exactly, to avoid pooling different samples while loading them on a sequencing plate for the detection upon an automated sequencer, and ultimately assigning the wrong results to a consumer individual. [1-MED]
4.2.1. Interview style: Meike Koester saying the above.
4.3. Then, run the PCR reactions using the same protocol as previously described, adjusted to the specific annealing temperature and cycle number for each primer set used. [1-MED-over the shoulder-TXT]
4.3.1. Talent places the plate in the theromcycler and starts the program. TEXT Overlay: Store PCR products at -20 °C for up to 1 week, keep in the dark.
4.4. To detect the amplified fragments in these PCR reactions, run automated fragment analyses in 2 batches, A and B. [1-MED-over the shoulder-TXT] Prepare a mixture containing Sample Loading Solution, or SLS, and the respective size standard for each batch. [2-MED-over the shoulder] Authors: “or” is here for our voiceover, to explain what SLS as an abbreviation means, it is the way we do it to show there is alternative pronunciation, not alternative ingredient, because we can’t use parentheses here.
4.4.0. Added shot: Editor, use this shot in case shot 4.4.1. is not long enough
4.4.1. Talent starts pipetting solutions into batches A and B. Show the labels A and B if possible. TEXT Overlay: A: 21.6 μL SLS+0.4 μL DNA Size Standard Kit-600 per sample; B: 21.7 μL SLS+0.3 μL DNA Size Standard Kit-400 per sample. Authors: This will not be spoken, that goes on the screen as text overlay.
4.4.2. Talent starts mixing SLS with size standard. Show the labels if possible.
4.5. Next, thaw the previously frozen PCR products of the 8 PCR reactions belonging to the respective batch, making sure they are kept in the dark. [4.5.1. Part1] [4.5.1. Part2] Use a short run option of a mini centrifuge to spin them down. [2-MED-over the shoulder]
4.5.1. Talent placing the PCR plate on the bench in the dark. Comment: Divided in two parts; Part 1: Talent closes the blinds, Part 2: Talent placing the PCR plate on the bench in the dark. Editor: use Part 1 for just a few seconds before showing Part 2. 
4.5.2. Talent placing the plate into mini centrifuge and starting the spin.
4.6. On a sequencing plate, load the number of wells corresponding to the number of samples to be analyzed with 22 microliters of the respective SLS-size standard mixture for each sample. [1-MED-over the shoulder] Then load 1 microliter of PCR product of each of the 8 PCR reactions into the respective wells of the plate. [2-CU]
4.6.1. Talent starts loading the sequencing plate with the mixture.

4.6.2. Talent starts loading PCR products.
4.7. Next, use a short run option of a mini plate centrifuge to carefully spin down this mixture. [1-MED] After that, cover each well with one drop of mineral oil. Then fill the reaction wells of a buffer plate with 250 to 300 microliters of DNA separation buffer. [2-MED-over the shoulder]
4.7.1. *Film as described.
4.7.2. Talent adds drops of mineral oil, and then starts filling the wells with buffer.

4.8. Use the capillary sequencer software to create a Sample Setup according to the manufacturer’s instructions. [1-MED-over the shoulder] Make sure that allocation of samples within the Sample Setup matches the sample allocation in the sequencing plate and that the Sample Setup contains the method appropriate to process the respective batch. [2-MED-over the shoulder and SCREEN-TXT]
4.8.1. Talent sits in front of the screen and opens the program. 
4.8.2. Videographer: We need MED-over the shoulder shot here, in case screen shots don’t work. *To be submitted by the authors. Talent sets the program so that allocation of samples within the Sample Setup matches the sample allocation in the sequencing plate. TEXT Overlay: For a choice of methods for data processing refer to the text protocol. Comment: It is not possible to submit screen shots. Therefore it was filmed once over the shoulder and ones only the screen directly. Editor: Try to use both shots one after another if it fits, or filmed screen as an inset, or whichever looks better.
4.9. When analyzing results, it is important to visually recheck the electropherogram of each sample [1- MED-over the shoulder and SCREEN-TXT] and confirm/unconfirm each peak called for each marker/primer set separately [2- MED-over the shoulder and SCREEN] and insert uncalled peaks that fit the criteria of a marker/primer set manually or delete wrong ones. [3- MED-over the shoulder and SCREEN]
4.9.1. Videographer: We need MED-over the shoulder shot here, in case screen shots don’t work. SCREEN: *To be submitted by the authors. Talent checks the electropherogram. TEXT Overlay: To analyze the results, export and upload raw data to a fragment analysis program.
4.9.2. Videographer: We need MED-over the shoulder shot here, in case screen shots don’t work. SCREEN: *To be submitted by the authors. Talent confirms/unconfirms the peaks.

4.9.3. Videographer: We need MED-over the shoulder shot here, in case screen shots don’t work. SCREEN: *To be submitted by the authors. Talent inserts uncalled peaks deletes wrong peak manually. 
5. Results: Predator Diet Analyses Using Group-specific Prey DNA Primers
5.1 After conducting feeding experiments to determine the effectiveness of group-specific primer sets established for the PCR analyses performed in this protocol, PCR results using DNA from the predator gastrointestinal tract were analyzed using agarose gel electrophoresis, as well as single strand conformation polymorphism, or SSCP. [1LM]
5.5.1. Figure_2A and B. Editor: Highlight the image of the top gel, Figure 2A when the VO says “using agarose gel electrophoresis”, and then highlight the bottom gel, Figure_2B when the VO says: “as well as single strand conformation polymorphism or SSCP”.
5.2 Agarose gel electrophoresis revealed single bands of double stranded DNA, which could not be distinguished between the different prey species studied. [1LM] In contrast to that, SSCP electrophoresis was successful in distinguishing between the different prey species by comparing the gut content samples with the reference samples. [2LM]
5.2.1 Figure_2A. Editor: Circle all the gray bands at the bottom of the image, corresponding to the numbers 1, 2, 3, 4, 5 and 6 when the VO says: “revealed single bands of double stranded DNA”.
5.2.2 Figure_2B Editor: Circle the right part of the image corresponding to the numbers 4, 5 and 6 when the VO says: “SSCP electrophoresis was successful in distinguishing between the different prey species”. When they say “comparing the gut content samples” circle lanes 4 and 5, and then lane 6, and when they say “with the reference samples” circle lane 3 and then lane 2.
5.3 DNA extracted from the water mites’ gut after feeding experiment was sequenced in different time periods after prey consumption. From 1 to 50 hours after feeding, the relative amount of detected prey DNA was significantly reduced. [1LM]
5.3.1 Figure 3A. Editor: During the first sentence slowly highlight the numbers on the x axis one by one (0, 10, 20, 30, 40, 50). And during the second sentence slowly highlight the descending line within the graph.
5.4 DNA extracted from the invasive amphipod Dikerogammarus villosus (Dick-err-oh-gam-arr-us vill-oh-suss) gut was tested for macroinvertebrate prey DNA using 16 group-specific primer sets described in this protocol. Only 16% of the D. villosus gut contents was positive for DNA belonging to any of the 16 targeted prey taxa. Furthermore, DNA of 12 tested prey taxa was found in at least in 1 sample, while DNA of 4 taxa was never detected. [1LM]
5.4.1 Figure 4. Editor: When the VO says “using 16 group-specific primer sets described in this protocol” highlight the primer names one by one (Caep28S, Eph28S, etc…). When they say: “DNA of 12 tested prey taxa was found in at least in 1 sample” highlight all the gray bars, and when they say:” while DNA of 4 taxa was never detected” circle the part of the graph that has no gray bars.
6 Conclusion (said by authors on camera)
6.1 Meike Koester: While attempting this procedure, it’s important to remember to reassure that primers used are specific for the taxa within your system. [1-MED]
6.1.1 Interview style: Meike Koester saying the above.
6.2 Meike Koester: After watching this video, you should have a good understanding of how to extend your investigations on trophic interactions by supplementing the methods routinely used in your lab with genetic analyses. [1-MED]
6.2.1 Interview style: Meike Koester saying the above. 
*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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