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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? N
C. Which steps of from the protocol section below will viewers benefit most from having filmed? 
2.5.2., 2.9.1., 2.9.2., 3.2.2.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
n/a
E. Will the filming need to take place in multiple locations? Y, different rooms same floor
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.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Stephanie Birnbaum: This method can help answer key questions in the evolution and ecology fields about the molecular mechanisms underlying aphid interactions with host plants or bacterial symbionts.

1.2. Stephanie Birnbaum: The main advantage of this technique is that it can be generally applied to most aphid species and performed at a relatively low cost.   

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
Protocol: (read by voice talent at JoVE)
2. Plant and Aphid Culture
2.1. Begin by filling a standard seedling tray with germination mix soil [1-WIDE], taking care that the soil reaches the top of the wells [2-CU].
2.1.1. Talent adding soil to well(s) 
2.1.2. Shot of soil near top of well

2.2. When all of the wells have been filled, make a 3-cm-deep hole in the soil of each well [1-MED-over the shoulder] and place one seed into each hole [2-ECU].
2.2.1. Talent making hole(s)
2.2.2. Seed being placed
2.3. Water the cells until the soil covering the seeds is saturated [1-CU] and place the tray in a greenhouse with daily to every-other-day watering to maintain a moderate soil moisture level [2-MED].
2.3.1. Well(s) being watered
2.3.2. Talent placing tray into greenhouse 
2.4. When the seedlings have grown their first set of full leaves [1-CU], fill 4-inch round pots with potting soil up to about 5 cm below their rims [2-MED-over the shoulder].
2.4.1. Shot of at least one seedling with set of full leaves 
2.4.2. Talent adding soil to pot 
2.5. Create a hole in the soil deep enough to reach the bottom of the pot [1-CU] and gently scoop the mature seedings by hand [2-CU] to place them deep within the holes in the new pots [3-MED].
2.5.1. Hole being created
2.5.2. Seedling being scooped
2.5.3. Talent placing seedling into pot
2.6. Then cover the seedlings with the soil [1-CU] and water the seedlings daily to every-other-day to maintain a moderate soil moisture level [2-CU].
2.6.1. Seedling(s) being covered with soil
2.6.2. Seedling being watered
2.7. When the plants have grown at least 3-4 sets of full leaves and are at least 10-cm tall [1-WIDE], manually inspect the plants for any unwanted pests [2-CU] and use a mouth pipette to carefully transfer a single, reproducing, isoclonal, field-collected adult aphid onto the leaf of the first plant [3-ECU-TXT].
2.7.1. Talent measuring with 3-4 sets of full leaves plant with ruler
2.7.2. Few seconds leaves being turned over/inspected so not pests are visible 
2.7.3. Aphid being placed onto leaf (TEXT: See text for aphid preparation details)
2.8. When all of the aphids have been transferred, securely cover the plants with a custom-made cup cage [1-MED] and place the aphid-infested plants in a controlled environmental chamber [2-MED-TXT].

2.8.1. Talent covering plant(s) 
2.8.2. Talent placing plants onto tray (TEXT: 16L:8D, 22 °C, 70% humidity)

2.9. To maintain the stock populations, use a mouth pipette to safely transfer 1-3 second or third instar nymphs and 1 adult-aged aphid to a new plant on a weekly basis [1-CU] and cover each plant with a new cup cage for culture as demonstrated [2-MED].
2.9.1.  Aphid(s) being placed

2.9.2.  Talent placing cup over plant(s)

3. DNA Quantification
3.1. For DNA extraction from a single, adult aphid, place the aphid near the bottom of a sterile, 1.5-mL microcentrifuge tube containing liquid nitrogen [1-WIDE] and grind the aphid with a pestle [2-MED].

3.2. Next, add 100 microliters of lysis buffer to the microcentrifuge tube [1-CU-TXT] and continue to grind the crushed aphid until the sample is visibly disintegrated [2-CU].

3.2.1. Buffer being added to tube, with lysis buffer container label visible in frame if possible (TEXT: See text for all reagent preparation details)

3.2.2. Aphid being ground

3.3. Wash the pestle with an additional 100 microliters of lysis buffer [1-MED] and incubate the ground aphid at 65 °C for 30 minutes [2-CU].
3.3.1. Talent washing pestle

3.3.2. Tube being placed at 65 °C

3.4. At the end of the incubation, add 14 microliters [1-MED] of 8 molar potassium acetate to the tube and invert to mix [2-CU].

3.4.1. Talent adding KOAc to tube, with KOAc container visible in frame

3.4.2. Tube being inverted

3.5. After 30 minutes on ice [1-CU], collect the cellular debris by centrifugation [2-MED-TXT] and transfer the supernatant to a new 1.5-mL microcentrifuge tube without disturbing the pellet [3-CU].

3.5.1. Tube being placed onto ice

3.5.2. Talent placing tube(s) into centrifuge (TEXT: 15 min, 13,000 x g, RT)

3.5.3. Supernatant being collected

3.6. Add 200 microliters of cold, 100% molecular-grade ethanol to the supernatant [1-MED] and invert the tube to mix [2-CU].

3.6.1. Talent adding ethanol to supernatant, with 100% ethanol container visible in frame if possible

3.6.2. Tube being inverted

3.7.  After 15 minutes at room temperature, collect the precipitated DNA by centrifugation [1-MED-TXT] and remove the ethanol by pipette [2-CU].
3.7.1. Talent placing tube(S) into centrifuge (TEXT: 15 min, 13,000 x g, RT)
3.7.2. Ethanol being aspirated

3.8. Resuspend the pellet in 200 microliters of cold, 70% molecular-grade ethanol with flicking for a second centrifuge wash [1-MED-TXT] and resuspend the pellet in 200 microliters of fresh, cold, 100% molecular-grade ethanol [2-CU].
3.8.1. Talent flicking tube, with 70% ethanol container visible in frame (TEXT: 5 min, 13,000 x g, RT)
3.8.2. Shot of pellet if visible, then pellet being resuspended in ethanol, with 100% ethanol container label visible in frame if possible (Author Comment: The first 5-10s of this shot shows the pellet visible at the bottom of the tube. The middle of the shot is irrelevant, and should be cut. The last portion of the shot showing the 100% ethanol being added should be kept.)
3.9. After the third centrifugation, place the tube horizontally on a piece of tissue paper for air drying for 5-10 minutes [1-MED] and resuspend the DNA pellet in 80 microliters of low Tris-EDTA (triss-E-D-T-A) [2-CU].
3.9.1. Talent placing tube onto tissue paper

3.9.2. Tris-HCl EDTA being added to tube, with TE container label visible in frame

3.10. Then quantify the resuspended DNA in a spectrophotometer [1-MED] and store the remaining sample at 4 °C [2-CU].
3.10.1.  Talent adding sample to spectrophotometer
3.10.2.  Sample being placed at 4 °C
4. RNA Sequencing Preparation
4.1. After crushing up to 5 adult aphids in liquid nitrogen as demonstrated [1-WIDE], transfer the sample to a fume hood [2-MED] and add 800 microliters of guanidinium thiocyanate-phenol-chloroform extraction reagent to the sample tube [3-CU].

4.1.1. Talent grinding aphid(s)

4.1.2. Talent placing tube(s) into fume hood
4.1.3. Guanidinium thiocyanate-phenol-chloroform extraction reagent being added to tube, with guanidinium thiocyanate-phenol-chloroform extraction reagent

4.2. Homogenize sample with the pestle [1-MED] and incubate the homogenate for 5 minutes at room temperature [2-CU].
4.2.1. Talent homogenizing sample

4.2.2. Shot of sample at RT while timer is being set for 5 minutes

4.3. Next, add 160 microliters of chloroform to the sample [1-MED] followed by 15 seconds of vigorous shaking by hand [2-CU].

4.3.1. Talent adding chloroform to tube

4.3.2. Tube being shaken

4.4. Then incubate the sample for 2-3 minutes at room temperature [1-MED] and centrifuge to collect the extracted RNA [2-MED-over the shoulder-TXT].

4.4.1. Talent placing tube at RT

4.4.2. Talent placing tube(s) into centrifuge (TEXT: 15 min,12,000 x g, 4 °C) 
4.5. To precipitate the RNA, transfer the aqueous phase [1-CU] to a new, RNase-free microcentrifuge tube without disturbing the intermediate phase [2-CU] and add 400 microliters of isopropanol to the RNA [2-MED].

4.5.1. Aqueous phase being collected

4.5.2. RNA being added to tube

4.5.3. Talent adding isoproponal to tube, with isopropanol container visible in frame

4.6. After a 10-minute incubation at -20 °C, collect the precipitated RNA by centrifugation [1-MED-TXT]. 

4.6.1. Talent adding tube(s) to centrifuge (TEXT: 10 min, 12,000 x g, 4 °C)

4.7. Then wash the sample two times with 1 mL of 75% ethanol in diethyl pyrocarbonate-treated water to the sample [1-CU] with slow vortexing [2-CU] and centrifugation to remove any phenol contaminants [3-MED-TXT].

4.7.1. being added to tube, with ethanol container label visible in frame

4.7.2. Sample being vortexed

4.7.3. Talent placing tube(s) into centrifuge (TEXT: 5 min, 7500 x g, 4 °C, x2)
4.8. After the second wash, mostly air dry the pellet for 5-10 minutes on a sterile bench [1-CU] and dissolve the RNA pellet in 30 microliters of ultrapure water [2-MED] with gentle pipetting before a 10-15-minute incubation at 55-60 °C [3-CU-TXT].

4.8.1. Tube being placed onto bench

4.8.2. Talent adding water to tube/pipetteing RNA
4.8.3. Tube being placed at 55-50 °C (TEXT: See text for RNA sequencing details)
5. Results: Measuring Gene Expression in Aphis nerii
5.1. Seeds will take approximately 2-4 weeks, depending on the season, to grow large enough to be re-potted [1-LM].

5.1.1. 58044_Figure1A.jpg: Video Editor: emphasize one plant OR no animation
5.2. Re-potted seedlings will take another 2-4 weeks to grow to an optimal size for aphid culture [1-LM].
5.2.1. 58044_Figure1B.jpg: add bracket to indicate plant height OR no animation 

5.3. Adult A. nerii are distinguished by a darkened cauda [1-LM] and may be unwinged or winged [2-LM].
5.3.1. 58044_Figure3ACE.ai: Video Editor: please emphasize big aphid in top Apterous image 
5.3.2. 58044_Figure3ACE.ai: Video Editor: please emphasize big aphid in middle Alate image 
5.4. Developing wing pads become visible when nymphs reach the third instar [1-LM].
5.4.1. Figure 3ACE: Video Editor: please emphasize 3rd Instar aphids in bottom 3rd Instar image
5.5. Single, adult A. nerii will yield approximately 100-200 nanograms/microliter of DNA [1-LM] and 150-300 nanograms/microliter of RNA [2-LM].
5.5.1. Figure 4.ai: Video Editor: please emphasize black and white DNA gel image

5.5.2. Figure 4.ai: Video Editor: please emphasize white RNA gel image

5.6. The relative expression of a candidate gene under different treatment conditions can then be calculated [1-LM].
5.6.1. JoVE_Fig6.pdf: Video Editor: please sequentially add/indicate data bars from control to treatment 2
6. Conclusion (said by authors on camera):
6.1. Stephanie Birnbaum: While attempting this procedure, it’s important to remember that the quality of your aphid stocks is highly dependent upon the quality of your plants.
6.2. Author Name: Following this rearing procedure, other extraction and sequencing methods can be performed to answer additional questions about the molecular mechanisms underlying insect adaptations.
(Editor: I’m not sure who delivered 6.2 – the authors did not provide that information)
Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 

3.1.2. 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. 
58044_Figure1A.jpg
58044_Figure1B.jpg

58044_Figure3ACE.ai

58044_Figure4.ai

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 in the email accompanying the finalized script.
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