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Questionnaire:
A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)__YES_Can you record movies/images using your own microscope camera? (Y/N)_NO Please list the make and model of your microscope: STM 823
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)_NO_______ 

C.  Location: Will the filming need to take place in multiple locations? (Y/N) ___YES two locations, laboratory and field site, 5 km apart 
E.  Which specific actions during your protocol will viewers benefit most from seeing performed in the video? 
2.3.2., 2.4.1., 3.3.3., 3.5.1., 3.6.2., 3.7.2. (Please list 4-6 individual steps using the step numbers listed in this document.  Please do not list entire sections.)
F,  What is the single most difficult aspect of this procedure and what do you do to ensure success?

Manipulation of the juveniles. They are very sensitive and mechanically vulnerable. Careful manipulation is required.
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.  Introduction Interview (said by you on camera – don’t forget to smile!)
1.1. Michal Bílý: This method can help answer key questions in the river ecosystem conservation field, such as identification of stretches favourable for young mussel development, as well as detection of those which are inappropriate.
1.2. Karel Douda: The main advantage of this technique is that we can test juvenile growth and survival in hyporheic conditions which represent the natural juvenile environment. 
B. Introduction of Demonstrator
1.8. Michal Bílý: Demonstrating the procedure will be my colleagues Simona Němčíková, Jan Švanyga and Vojtěch Barák
1.8.1. Interview style: Author saying the above 

1.8.2. 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. Mesh or Sandy Cage Preparations
2.1. When assembling the cages, always insert one plastic cover first, [1.WID] then one sheet of the plastic sieve, and finally the main body on top. [2.MED] [3.LM]
2.1.1. Assembling a cage, laying out the plastic cover
2.1.2. Adding plastic sieve, main body and then insert 4 bolts
2.1.3. Supplementary File 1: S.1. Mesh cages construction.
2.2. Put the cage into the plastic dish containing river water [1.MED] at the FWPM storage temperature. Ensure that the chambers are half full.  [2.CU-TXT]
2.2.1. Placing cage in dish and starting to add water
2.2.2. Detail of water level in cage being adjusted to ½ full point, TEXT: Freshwater Pearl Mussels (FWPM)
2.3. Next, load the FWPMs into a Petri dish. Using a squirt bottle and strainer, [1.MED], [2.CU] sift through the juveniles to clear the detritus.  Then, pipette one individual [3.CU] from the dish and transfer it to a dish under the microscope to check its fitness. [4.MED]
2.3.1. Loading FWPM with detritus from holding tank to strainer.
2.3.2. Washing the FWPM in the strainer.  
2.3.3. Sifting the FWPM from a Petri dish and picking one, clear of detritus into pipette
2.3.4. Loading FWPM into dish under scope, then focusing scope
2.4. Select only FWPM of good fitness - take two photographs of each, laid lengthwise, at about 80X magnification with the goal of measuring maximum shell length. [1.SCOPE] [2.SCOPE] 
2.4.1. An FWPM of good fitness, moving about, TEXT: Good Fitness
2.4.2. An FWPM of poor health, TEXT: Poor Fitness
2.5. Proceed to load all the appropriate chambers of the cage [1.CU] with selected and documented FWPM. Then, put the plastic sieve on the cage [2.MED] followed by the plastic cover and secure all the parts with the nuts. [3.CU]
2.5.1. Loading a chamber in cage with FWPM
2.5.2. As above completing the loading of all the chambers, then place sieve on cage
2.5.3. Adding cover to cage and attaching nuts to bolts
2.6. To set up a mesh cage for a hyporheic zone installation, [1.MED] pass one of the hose ends through one of the chambers and fix it in this position. [2.CU] Then, take the anti-clogging mesh and bind it on the bottom end of the hose. [3.CU]
2.6.1. Gripping and positioning the hose to be manipulated
2.6.2. Passing hose through chamber and securing it
2.6.3. Attaching mesh to bottom end of hose
2.7. Temporarily store the loaded cages in river water in the thermobox. [1.MED]
2.7.1. Loading a prepared cage into water in thermobox
2.8. For a sandy cage preparation, collect river sand and sift it through a 2-mm sieve. [1.MED] Then sift it through a 1-mm sieve and keep the particles between 1 and 2 mm. [2.MED]
2.8.1. Sifting sand through 2-mm sieve and collecting the sifted sand
2.8.2. Sifting the collected sand through a 1-mm sieve and collecting the larger grains
2.9. Place an empty cage in the plastic box and, then, load the bottom third of the cage with sand. [1.MED]  Next, add river water until the water is 10 mm above the sand level. [2.CU]
2.9.1. Placing cage into box and adding sand to cage
2.9.2. Adding water to cage, show it rises 10 mm above sand level
2.10. Load the sandy cage into a 25 litre water tank [1.MED] and let it equilibrate to the water temperature for 12 hours before loading them with FWPM. [1.WID]
2.10.1. Loading sandy cage into water tank

2.10.2. Preparing the next sandy cage

3. Installing Cages at the Field Site
3.1. Transport the FWPM juveniles to the site in a field thermobox. [1.WID] At the field site, first, immerse the thermobox in the river and remove the cage from the field thermobox. [2.MED] Now, start planning the cage positions, they must be at least 2 meters apart. [3.WID]
3.1.1. Talent arriving at the field site, river bank, with equipment
3.1.2. Loading thermobox with cages into river water and removing the cages into shallow water
3.1.3. Pan over the river
3.2. Choose conditions typical for FWPMs, such as at the edge of the main water flow. [1.MED] Do not place the cage in direct water flow, [2.MED] nor in standing water nor in direct sunlight. [3.MED]
3.2.1. Low angle of water running towards camera, showing width of river, flow of 
3.2.2. Ideally pollen/dust can be sprinkled onto the river and we can see the fast-flowing region - otherwise, detail of water running hard somewhere in river - cutting along a rock or a fast-moving floating stick
3.2.3. Water standing, lit by beam of light – pretty, but a bad spot to place cages

3.3. To install mesh cages in open water, use a pair of the steel spikes. [1.CU] Fix the cage to the river bottom, on its side and level with the river bottom.  [2.MED] Angle 45° to the river flow downstream facing the centre of the river. [3.MED]
3.3.1. Detail of how the spikes will secure a cage, just to show mechanism
3.3.2. Underwater shot – positioning the cage on side, level with river bottom

3.3.3. Underwater shot – rotating cage to correct angle and securing with spikes

3.4. The lower horizontal edge should be 10 to 15 cm above the river bottom. [1.CU]
3.4.1. Underwater shot – show the lip of the edge relative to the river bottom
3.5. To install a sandy cage in open water, fasten it to a flat stone using a net [1.MED] and place the cage on the river bottom.  Angle the larger end against the flow a 45° angle. [2.MED]
3.5.1. Attaching stone to cage with net
3.5.2. Underwater shot – placing cage/stone/mesh assembly on river bottom, in angle described
3.6. To install either cage type in the hyporheic zone, dig them into the river bottom [1.WID] perpendicularly to the flow of water, so that the upper horizontal edge of the cage [2.MED] is parallel to the river bottom surface and the chambers the testing depth in the river bottom. [3.CU]
3.6.1. Talent working in river, digging in hyporheic zone
3.6.2. Underwater shot – digging in hyporheic river bottom and positioning the sandy cage into the hole
3.6.3. Underwater shot - focus of the cage chambers, covering the chamber with riverbed
3.7. For mesh cages in the hyporheic zone, pull out the rubber hose from under the bottom surface [1.MED], [2.CU] for water sampling during the experiment. 
3.7.1. Underwater shot – pulling out the rubber hose
3.7.2. Underwater shot - Covering the cage with riverbed material, leaving hose end exposed
3.8. After the planned exposure period, pull the cages out of the water [1.MED] and clear them of fine sediment as well as of drifted material.  [2.CU] Then, load them into a field thermobox filled with river water. [3.MED] 
3.8.1. Underwater shot – digging up a buried sandy cage 

3.8.2. Removing dirt and rubbish from a mesh cage

3.8.3. Loading the 2-3 mesh cages and 2-3 sandy cages into thermobox filled with water

3.9. Once back at the lab, evaluate the FWPM by photo-documenting them, as before. [1.MED]
3.9.1. Setting up at microscope, loading FWPM on dish and focusing microscope Use 1.8.2 (Author Comment: Use 1.8.2 with Simona Němčíková) (Editor: I’m not sure if this shot shows the talent at a microscope, but if it does, use it as requested)
This is all we can show in the video because we are filming at two locations.  I think what is included is probably the most important parts, but if you disagree, please suggest what we should remove to make room for something else.  
4. Results: FWPM Growth and Survival in the Upper Vltava River Basin
4.1. The described methods were used to investigate the environmental suitability of FWPMs in the upper Vltava River Basin in the Czech Republic from 2014 to 2015.
4.1.1. Please provide a large regional map, showing the river and forest in relation to local human developments. (Editor: These maps were provided as images, that should be uploaded to their upload link)
4.2. A longitudinal river profile was represented by main stream localities at sites A through E. Tributaries of different pollution stages were tested at sites R and V. These localities were tested using sandy cages and mesh cages in free-flowing water. In addition, a gravel hyporheic zone was tested by within-bed sandy cages in localities B, C, and D.
4.2.1. Map of the different sites, with labels A – E, R and V.
4.3. The localities could be clearly distinguished based on the growth rate in the open water mesh cages despite the high within-cage variability, even in different growth-favourable periods.
4.3.1. Figure 3
4.4. In the more growth-favourable exposure, in 2015, the growth rate increased downstream using the mesh cages.  Importantly, the survival rate was equivalently high in both seasons.
4.4.1. Figure 4A
4.5. By contrast, the growth rate of open water sandy cages in 2014 varied by location. The location with the greatest growth, C, was also the location of greatest growth in 2015. While growth was overall about the same in both years, mortality was higher in 2014.
4.5.1. Figure 4B
4.6. The within-bed mesh cages showed a significant effect of the substrate composition on mortality. Oxygen-saturated stony bottoms had a survival rate close to 100% and poorly oxygenated sand had high mortality. 
4.6.1. Figure 5
5. Conclusion (said by authors on camera)

5.1. Michal Bílý: After watching this video, you should have a good understanding of how to install experimental mussel juveniles in a river site to test local conditions for their development.

Provided Media

Here, please list the filenames for all of the media files (e.g., images, movie files, 3-D rendered animations) that will be included in the video per the editor’s request.  The step in the script/video where these images will be inserted should be specified.  For example:

6.1. Project#_PIname_Figure2a.tif – image of tumor angiogenesis at 40X 
6.1. Project#_PIname_Figure2b.tif – image of tumor angiogenesis at 100X

6.2. Project#_PIname_Figure2c.tif – image of control tissue at 40X
6.2. Project#_PIname_Figure2d.tif – image of control tissue 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.  

Create a listing of your media filenames here.
4.3. Project57446_PIname_Figure3.tif – Individual growth rate variability in 19 mesh cages
4.4. Project57446_PIname_Figure4A.tif – bioindication experiment with mesh cages
4.5. Project57446_PIname_Figure4B.tif – bioindication experiment with sandy cages
4.6. Project57446_PIname_Figure5.tif – relationship between oxygen saturation and surviving
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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