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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? Y
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.

C. Which steps from the protocol section below will viewers benefit most from having filmed? 
2.7., 2.8., 4.1., 4.2., 4.5., 4.6.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 2.7., 2.8. because of risk of stressing mosquitoes and causing spurious mortality; important to have sufficient trained personnel and key supplies to quickly produce sentinel cages and get the loaded cages into storage coolers to minimize environmental stress (so that you can be confident in results from field applications of pesticides).
E. Will the filming need to take place in multiple locations? Y, different locations same facility
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. Ken Linthicum: This system of techniques measures pesticide efficacy against disease vector insects in the field and provides a unique way for visualizing said efficacy using maps. 

1.2. Seth Britch: A key advantage of this system is that it is a uniform process that can be applied and compared across multiple environments against a range of target insects.   
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.3. Fran Golden: At the core of this system is the use of an array of small cages with colony-reared sentinel mosquitoes strategically arranged in natural habitats and exposed to pesticide spray.
1.4. Bob Aldridge: Spatial and temporal patterns of pesticide efficacy are derived from the percent mortality in sentinel cages and then mapped and visualized in a geographic information system.

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. Sentinel Insect Rearing and Sentinel Cage Preparations
2.1. To construct the adult sentinel cages, first use a rolling disk cutter, straight edge, and cutting board to prepare two 5 x 5-inch tulle mesh squares per sentinel cage from bulk tulle yardage [1-WIDE] and store the tulle mesh squares in batches of 50 in 1-quart resealable plastic bags [2-MED].
2.1.1. Talent cutting square(s)

2.1.2. Talent placing square(s) into bag
2.2. Next push the flat cardboard disks out of the bottoms of new half-pint cardboard ice cream cups to create open-ended 2 x 3-inch cylinders [1-CU] and remove the cardboard disks from two ice cream cup lids to create one open-ended bezel for each end of the cylinder [2-CU].

2.2.1. Disk being pushed out of cup

2.2.2. Disk being pushed out of cup lid

2.3. Then trap one tulle mesh square under one bezel to secure the mesh tightly to the cylinder [1-CU].

2.3.1. Square being trapped/secured

2.4. For each sentinel cage, fasten a hook-and-loop cable tie to a rubber band [1-MED] and secure the rubber band around the bezel with the mesh square [2-CU-TXT].
2.4.1. Talent fastening hook-and-loop cable tie to rubber band

2.4.2. Rubber band being secured around bezel (TEXT: Repeat for each cage)

2.5. Bag the sentinel cages in batches of 50 [1-MED], with separate bags containing 50 bezels and 50 tulle mesh squares [2-CU].
2.5.1. Talent placing cage into bag

2.5.2. Shot of bag of bezels and bag of mesh squares
2.6. When the sentinel cages are ready, carefully shake 80 anesthetized mosquitoes out of a carbon dioxide anesthetization chamber evenly across a clean, white 11.5 x 17-inch sheet of paper [1-MED-TXT] and set a timer for 4 minutes [2-CU].
2.6.1. Talent shaking mosquitoes onto paper (TEXT: See text for CO2 chamber preparation/mosquito anesthetization details)

2.6.2. Timer being set

2.7. Using a pistol aspirator, quickly select [1-CU-TXT] and transfer batches of 20 adult females into individual, open sentinel cages [2-MED].
2.7.1. Shot of batch of 20 females (TEXT: See text for mosquito sexing details)

2.7.2. Talent adding mosquitoes to cage

2.8. Immediately place a tulle mesh square with a bezel over the open upper end of the cage cylinder [1-CU] and push the mesh down to complete the sentinel cage assembly [2-MED-over the shoulder].

2.8.1. Bezel being placed [Shots 2.8.1 and 2.8.2 combined]
2.8.2. Talent pushing mesh down

2.9. Bob Aldridge: “Mosquitoes can die from stress. Therefore, for an accurate assessment of the pesticide toxicity, it is important to have sufficiently-trained personnel for quickly producing and loading the sentinel cages into the storage coolers to minimize environmental stress.”
2.9.1. Bob Aldridge, speaking the above interview style (looking just off-camera)
2.10. Once the tulle is in place, pivot the rubber band so that it lays across both mesh ends of the sentinel cage [1-CU] with the hook-and-loop cable tie positioned against the side of the cylinder [2-CU].

2.10.1.  Rubber band being pivoted

2.10.2.  Shot of cable tie positioned against side of cylinder

2.11. Then squeeze the majority of a 10% sucrose solution out of a cotton ball so that it is still moist just before the point of freely dripping [1-MED-TXT] and gently tuck the cotton ball under the rubber band against the tulle mesh on one side of the sentinel cage so it is easily accessible to the mosquitoes [2-CU].
2.11.1.  Talent squeezing cotton ball, with sucrose solution container visible in frame (TEXT: See text for all solution preparation details) [Shots 2.11.1 and 2.12.2 combined]
2.11.2.  Cotton ball being tucked under rubber band
2.12. When all of the females have been removed, use a separate mechanical aspirator to collect all of the remaining male mosquitoes for freezing [1-CU] and load 10-12 cages in 4-5 layers in one 48-quart insulated picnic cooler for every 45-50 sentinel cages [2-MED-over the shoulder], slightly offsetting each layer so that the cages do not completely cover the cage below to promote air flow [3-CU].
2.12.1.  Males being collected
2.12.2.  Talent adding cages to at least second layer in cooler

2.12.3.  Shot of offset cage(s)

2.13. Then cover the top layer with a folded 13-gallon trash bag and a wet towel [1-MED-over the shoulder] and use duct tape to fasten a folded piece of cardboard to the front corner of the upper lip of the cooler to promote air exchange and to prevent overheating [2-CU-TXT].

2.13.1.  Talent placing towel onto trashbag

2.13.2.  Cardboard being taped (TEXT: See text for full cooler preparation details)
3. Field Site Preparation
3.1. To establish the sentinel grid and control area, design a grid of locations for the sentinel cages that captures variations in the distance from the sprayer, distance along the spray line, vegetation and obstacles to spray penetration, and height above the ground [1-WIDE].
3.1.1. 12-15 s Talent designing grid of locations, with monitor visible in frame
3.2. Use a 300-foot measuring tape reel to mark off convenient intervals from the sprayer and along the spray line [1-MED-TXT].

3.2.1. Talent marking off interval (TEXT: e.g. multiples of 25 ft intervals)

3.3. Install sentinel cage mounting poles into the ground according to the grid design [1-MED-TXT], with at least 48 inches of pole above the ground [2-CU], and clearly label each pole with a code for its unique position with a permanent marker [3-CU].
3.3.1. Talent installing pole (TEXT: See text for pole orientation suggestion details)
3.3.2. Shot of mounted pole w/ 48” of pole above ground

3.3.3. Pole being labeled/shot of label

3.4. If the habitat does not naturally provide vegetation or obstacle challenges to the pesticide spray dispersion [1-MED], consider placing a 1 cubic foot cardboard box on its side with the top open next to each sentinel cage pole to provide an additional sentinel location within the simulated refugia [2-CU].
3.4.1. Shot of habitat without vegetation/obstacle challenges

3.4.2. Box being placed next to pole on an adhesive floor tile to prevent blowing away
3.5. The air flow through the boxes can be adjusted by drilling ½-inch holes in one or more of the sides [1-MED] and each box should also be labeled with its unique position code and in a permanent marker [2-CU].
3.5.1. Talent drilling hole

3.5.2. Box being labeled/shot of label

3.6. The basic length of the spray line should match the dimensions of the grid [1-MED-over the shoulder], although the start and stop points should [2-MED/LM] be set well-before and well-after the grid [3-MED/LM].
3.6.1. Talent looking at spray line, while holding grid schematic, which is also visible in frame

3.6.2. Talent setting start point OR *To be provided by Authors: Image of start point on schematic

3.6.3. Talent setting stop point OR *To be provided by Authors: Image of stop point on schematic

3.7. Add approximately 10% of the basic length of the spray line to the beginning and end [1-CU] to increase the opportunity for the entire grid to be exposed, given inevitable shifts and imperfections in wind patterns [2-CU].

3.7.1. 10% being added to beginning

3.7.2. 10% being added to end

4. Sentinel Cage Deployment, Pesticide Application, and Mortality Data Recording and Analysis
4.1. Use the hook-and-loop cable tie to affix the sentinel cages to the poles [1-WIDE], making sure that the cotton balls with 10% sucrose solution are still in place under the rubber bands [2-CU] and label each cage with the location code of the pole and the pre-spray mortality of the cage [3-CU].
4.1.1. Talent attaching cage to pole

4.1.2. Cotton ball being checked

4.1.3. Cage being labeled/shot of cage label

4.2. Place the cages for the boxes on their sides in the boxes so that both tulle mesh ends are perpendicular to the ground [1-MED-over the shoulder] and label the box cages in the same manner [2-CU].
4.2.1. Talent placing cage into box
4.2.2. Shot of labeled cage in box
4.3. When all of the cages have been labeled and deployed in both the treatment and control areas [1-MED] and all of the key personnel have communicated readiness [2-MED], have the spray operator conduct a final check on the wind speed and direction [3-MED] and initiate the aerial, ground, or portable sprayer pesticide application from the designated spray line or alternate spray line as needed [4-MED-TXT].
4.3.1. Shot of at least some deployed cages

4.3.2. Talent giving other Talent thumbs up or other “ready to go” signal

4.3.3. Talent checking wind speed/direction using tripod-mounted Kestrel portable weather recorder with wind vane kit
4.3.4. Spraying being initiated (TEXT: Set flying/driving/walking speed according to application device flow rate/pesticide label rate)
4.4. Todd Walker: “It is critical to have experienced applicators help design the field trials and to have a keen awareness of any potential meteorological changes to ensure that the target area receives an appropriate dose of pesticide.” Experimental pesticide applications are much shorter in duration than operational applications. Things can go wrong and potentially skew results, so it’s critical to have experienced applicators to help design ﬁeld trials. Applicators must have an awareness of meteorological eﬀects and understand how they inﬂuence applications to ensure the target area gets an appropriate dosage. [1-MED-interview style]
4.4.1. Todd Walker, speaking the above interview style (looking just off-camera)
4.5. Immediately after the post-spray holding time, record the post-spray mortality of the mosquitoes in each sentinel cage with a permanent marker as it is collected [1-CU].
4.5.1. Post-spray mortality being recorded

4.6. Six hours post spray, [1-MED-TXT] use disposable nitrile gloves to pick up and observe the cages one-by-one from the storage trays [2-MED], calling out the unique location code [3-LM], the pre- and [4-LM] post-spray mortality counts [5-LM], and the 6-hour mortality count from each cage for data recording [6-LM-TXT].

4.6.1. Talent collecting cage OR Talent bringing cage(s) into lab (TEXT: See text for full cage collection details

4.6.2. Talent looking at cage codes/telling codes to other Talent

4.6.3. Table 1.xlsx: Video Editor: please emphasize Sentinel Cage Code column

4.6.4. Table 1.xlsx: Video Editor: please emphasize No. PRE-DEAD column

4.6.5. Table 1.xlsx: Video Editor: please emphasize No. DEAD Post-SPRAY/HOLD TIME column
4.6.6. Table 1.xlsx: Video Editor: please emphasize No. DEAD 6 hr POST-SPRAY (TEXT: Repeat data recording at 12 and 24 h post-spray)

4.7. When all of the post-spray data have been recorded, use a geographic information system to map all of the unique sentinel cage locations from the code data for each cage [1-MED-over the shoulder] and create four columns for the Abbott-corrected mortality for the four mortality time periods in the attribute table for these locations [2-SCREEN].
4.7.1. Talent at computer, mapping sentinel cage locations, with monitor visible in frame

4.7.2. *To be provided by Authors: Column(s) being created

4.8. Create an interpolated coverage for mortality for each of the four mortality time periods across all of the unique sentinel locations in the treatment area and add these interpolated coverages to the map, using a stretched color legend on a blue to red spectrum, and marking the sentinel cage locations with labels [1-SCREEN].
4.8.1. *To be provided by Authors: Sentinel cage and spray line markers being added to map and labeled, and At least one two coverage being created and then coverage(s) being then added to map, with color legend being added/visible in layer list at left frame.
4.9. Enhance the map of the treatment area with an underlying satellite image and add the appropriate map elements such as north arrow, scale bar, legend, and title [1-SCREEN].
4.9.1. *To be provided by Authors: Underlying satellite image being added, then markers map elements being added
4.10. Then add insets of a meteorological graph and a separate wind rose polar plot to show the prevailing wind, wind speed, and variability throughout the spray period, as well as a mortality color ramp so that the interpolated mortality coverage can be interpreted, and then export a finished map image for each mortality time-period surface [1-SCREEN].
4.10.1.  *To be provided by Authors: Map being exported, then Meteorological graph, and wind rose, and mortality color ramp being added, then finished release height data being added map being exported
5. Results: Representative Pesticide Efficacy Mapping
5.1. In this representative series of sprays, the thermal fog pesticide sprayer, pesticide, and environment were kept constant [1-LM], only varying the pesticide diluent such that water [2-LM], diesel [3-LM], and BVA13 mineral oil were used as the solvent in turn across the three trials [4-LM].
5.1.1. Authors: please upload the maps from Figure 6 through the submission link together in a new .ai or .psd file without the A, B, or C labels: no animation

5.1.2. Figure 6: Video Editor: please emphasize WATER map

5.1.3. Figure 6: Video Editor: please emphasize DIESEL map

5.1.4. Figure 6: Video Editor: please emphasize BVA13 map

5.2. Notably, almost no mortality was observed when the pesticide was diluted with BVA13 [1-LM], while a nearly 100% mortality was observed when the pesticide was diluted in water [2-LM], with the effects of diesel as a diluent appearing to be affected by the geographic location of the sentinel cages [3-LM].

5.2.1. Table 2.xlsx: Video Editor: please emphasize Aqualuer + BVA13 data column

5.2.2. Table 2.xlsx: Video Editor: please emphasize Aqualuer + Water data column
5.2.3. Table 2.xlsx: Video Editor: please emphasize Aqualuer + Diesel data column

5.3. It should be noted that the inset wind rose diagram for this experiment [1-LM] revealed a wind angle that perfectly matched the angle of the spatial mortality in the west grid [2-LM], indicating that the spray truck should have started further to the east so that pesticide would have an opportunity to reach all of the sentinel cages [3-LM].
5.3.1. Fig 7.tif: Video Editor: please emphasize wind rose diagram

5.3.2. Fig 7.tif: Video Editor: please emphasize yellow and red blocks in left pesticide map
5.3.3. Fig 7.tif: Video Editor: no animation 

5.4. If the mortality data are considered only in tabular form, it may be easy to miss this weakness in the experimental design and to assign a lower overall efficacy to that pesticide application equipment biased by the zero mortality values from areas not contacted by the pesticide [1-LM].
5.4.1. Fig 7.tif: please emphasize light and dark blue blocks in bottom right of left pesticide map
6. Conclusion (said by authors on camera):
6.1. Fran Golden: For the highest quality mortality data, take care when storing and handling the sentinel cages before and after the spray and to likewise ensure that the cages from both the treatment and control areas are equally exposed to the environment.

6.2. Seth Britch: For good quality data tables, it is critical to carefully paste the data so that the correct information is aligned with the corresponding points and the correctly-labeled columns, especially the data for each mortality time period.
6.3. Ken Linthicum: We have demonstrated this system using adult vector mosquitoes as sentinels, but immature mosquitoes can also be placed as sentinels in small 400-mL plastic cups filled with water to collect and evaluate sprayed larvicides in a variety of environments.

6.4. Todd Walker: The sentinel insect system is not an absolute measure of efficacy, but it provides the ability to compare the relative efficacy of a pesticide under different conditions or to compare different pesticides under the same conditions. The sentinel insect system or bioassay is not an absolute measure of eﬃcacy, but it provides the ability to compare the relative eﬃcacy of a pesticide under diﬀerent conditions, or to compare diﬀerent pesticides under the same conditions.    
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. 
Table 2.xlsx
Figure 7.tif

Authors: please indicate the name of the modified Figure 6 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 in the email accompanying the finalized script.
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