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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)____Y_____  
Can you record movies/images using your own microscope camera? (Y/N)___Y______  
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope: _____________________________________________

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___N (not for the steps in the video)_____ 

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.) ___2.3, 2.6, 2.8, 3.2, 3.5, 3.9___
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.) _Ensuring that all the imaging parameters are the same can be difficult (step 3.7), as microscopes have numerous options/adjustments, some that are particularly easy to miss. During this step, I always make sure to double check that the microscope is in Köhler illumination, that the condenser turret is set to the appropriate position, and that the software parameters are the same, which can often be done by either saving the parameters in a configuration (this is how I do it) or reloading the parameters from a previously saved experiment (how you do this depends on what your software allows).
E.  Will the filming need to take place in multiple locations? (Y/N) ___N____ If yes, how far apart are the locations? ___________________________________________________
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. Andrew McCall: This method can help answer key questions in the microbiology field, such as how fluid flow alters fungal biofilm growth and development [1-MED].
1.1.1. Andrew speaks towards camera (looking just off-camera), interview style. 
1.2. Andrew McCall: The main advantage of this technique is that it allows us to quantitatively evaluate the effects of flow on fungal biofilm growth and development in real-time [1-MED].   
1.2.1. Andrew speaks towards camera (looking just off-camera), interview style. 
Protocol: (read by voice talent at JoVE)
2. Preparation of the Flow Apparatus
2.1. Begin this experiment with assembly of the flow apparatus as described in the text protocol.  The day of the experiment, attach the bubble trap, temperature probe, and all single use components [1-MED-TXT].
2.1.1. Flow apparatus as talent attaches the bubble trap, temperature probe and single use components.  TEXT Overlay (as first sentence is narrated): See Figure 1 in text for schematic
2.2. To assemble the filter, remove the plunger from a 1 milliliter syringe to make it an “adapter” [1-CU].  Force the tubing from the filter bottle into this end, and attach a 0.2 micron filter to the tubing leading to the growth flask [2-MED-over the shoulder].
2.2.1. 1 mL syringe as talent removes the plunger.
2.2.2. Talent forces the tubing from the filter bottle into the adapter and attaches the filter to the tubing leading to the growth flask.
2.3. Apply silicone vacuum grease around the barb of the slide adapter prior to connecting it, as this helps prevent air leaks into the system [1-CU].
2.3.1. Slide adapter as talent applies silicone vacuum grease around the barb. 
2.4. Fill the attachment flask with 100 milliliters of YPD, and fill the growth flask with 200 milliliters of YPD [1-MED-TXT].  Ensure that the green side tubing reaches the media in each flask [2-CU].
2.4.1. Talent fills the attachment flask with 100 mL of YPD and fills the growth flask with 200 mL of YPD.  Use labeled containers.  TEXT Overlay: See text for YPD recipe
2.4.2. Green side tubing as talent checks that it reaches the media in each flask.
2.5. Ensure that all valves are open [1-MED].  Attach the bubble trap to a vacuum, and connect the pump to the green side tubing downstream of the bubble trap [2-CU].
2.5.1. Talent ensures that all valves are open.
2.5.2. Apparatus as talent attaches the bubble trap to the vacuum and connects the pump to the green side tubing downstream of the bubble trap. 
2.6. Pump the fluid at a flow rate of 3.3 milliliters per minute to completely fill the green side [1-MED-over the shoulder].  Then dispense and discard approximately 1 to 2 milliliters of the media because the first couple of milliliters often contain dead cells or random debris [2-CU].
2.6.1. Talent pumps the fluid at a flow rate of 3.3 milliliters per minutes to completely fill the green side.
2.6.2. Tubing as talent dispenses and discards 1-2 mL of media.
2.7. Ensure that the green side of the tubing is filled with media, and has no bubbles downstream of the bubble trap before proceeding [1-MED].  Fill the channel slide and the reservoir with YPD, taking care not to introduce bubbles [2-MED-over the shoulder].
2.7.1. Talent ensures the green side of the tubing is filled with media and has no bubbles downstream of the bubble trap.
2.7.2. Talent fills the channel slide and reservoir with YPD.
2.8. Connect the slide to the flow apparatus [1-CU].  Then pump more fluid to create a buffer of about 0.5 meters on the orange side.  This is to prevent accidentally trapping air in the slide in the event of backflow [2-MED-over the shoulder].
2.8.1. Flow apparatus as talent connects the slide there.
2.8.2. Talent pumps more fluid.
2.9. Now, prepare the flow apparatus for transport to the microscope by first clamping the inlet and outlet of the bubble trap closed [1-CU].  Then, clamp the green and orange side attachment flask valves closed [2-MED-over the shoulder].  
2.9.1. Bubble trap as talent clamps the inlet and outlet closed.
2.9.2. Talent clamps the green and orange side attachment flask valves closed.
2.10. Ensure that the screw caps for the pulsation dampener and filter bottle are tight as they can loosen during autoclaving [1-CU].
2.10.1. Pulsation dampener and filter bottle as talent ensures the screw caps are tight.
2.11. Disconnect the pump from the tubing to make transport easier [1-MED-over the shoulder].  Then move all components, including the hotplate stirrer, into a secondary container near the microscope [2-CU].
2.11.1. Talent disconnects the pump from the tubing to make the transport easier.
2.11.2. Secondary container as talent moves all the components there.
3. Imaging with the Flow Apparatus  
3.1. Attach the temperature probe to the hotplate stirrer and begin heating the attachment flask to 37 degrees Celsius [1-MED-over the shoulder].  Stir the media at 300 rpm and maintain this for the entire experiment [2-MED].
3.1.1. Talent attaches the temperature probe to the hotplate stirrer and begins heating the attachment flask.
3.1.2. Media on stir plate as talent stirs it at 300 rpm.
3.2. Mount the slide on the microscope, and use tape if necessary to tightly secure it [1-CU].  Then, attach the bubble trap to a vacuum [2-MED-over the shoulder].
3.2.1. Slide as talent mounts it on the microscope, using tape to secure it.
3.2.2. Talent attaches the bubble trap to the vacuum.
3.3. Now, connect the pump to the flow apparatus [1-CU-TXT].  Start the pump at a flow rate of 3.3 milliliters per minute and allow it to run for approximately 5 to 10 seconds [2-MED-over the shoulder].  Then remove the bubble trap inlet/outlet clamp [3-MED].
3.3.1. Pump as talent connects it to the flow apparatus.
3.3.2. Talent starts the pump at a rate of 3.3 mL/min.
3.3.3. Talent removes the bubble trap inlet/outlet clamp. 
3.4. Allow the pump to continue running while the attachment flask heats up [1-CU-TXT]. 
3.4.1. Pulsation dampener -or- attachment flask on the hot plate, dripping media.  TEXT Overlay: See text for checking for normal operation
3.5. Once the attachment flask and incubation chamber are both at 37 degrees Celsius, add enough overnight culture of the fungal cells to the attachment flask to reach one million cells per milliliter [1-MED].
3.5.1. Flask as talent adds enough overnight culture of the fungal cells.
3.6. Wait 15 minutes to allow the cells to acclimate [1-MED-over the shoulder].  Open both green and orange side attachment flask valves while closing both growth flask valves to start the flow of cells [2-CU].
3.6.1. Talent starts a timer to count down from 15 minutes.
3.6.2. Apparatus as talent opens the green and orange side attachment flask valves while closing both growth flask valves. 
3.7. Wait for approximately 5 minutes to allow cells to reach the slide [1-MED-over the shoulder].  During this time, focus the microscope and adjust it to the same imaging parameters used in previous experiments [2-MED-TXT]. 
3.7.1. Talent starts a timer next to the microscope to count down from 5 minutes.
3.7.2. Talent adjusts the microscope imaging parameters.  TEXT Overlay: See text for initial run instructions
3.8. Begin image acquisition for the attachment phase [1-MED-over the shoulder].  Check back after approximately 5 and 10 minutes to ensure that focus has been maintained [2-WIDE].  If not, attempt to adjust the focusing immediately after the next image is acquired [3-MED-over the shoulder].
3.8.1. Talent begins the image acquisition.
3.8.2. Talent approaches the microscope and checks that it is in focus.
3.8.3. Talent adjusts the focusing.
3.9. Immediately after the attachment phase has finished, save the file [1-MED].  Then open both green and orange side growth flask valves while closing both attachment flask valves.  Take care not to bump the stage if any valves are inside the incubation chamber [2-CU].
3.9.1. Talent saves the file.
3.9.2. Apparatus as talent opens both green and orange side growth flask valves while closing both attachment flask valves, taking care not to bump the stage if any valves are inside the incubation chamber.
3.10. Unplug the thermometer probe and replace the attachment flask with the growth flask [1-MED].  Now, configure the software to acquire an image every 15 minutes over 22 hours and begin image acquisition for the growth phase [2-MED-over the shoulder-TXT].  
3.10.1. Talent unplugs the thermometer probe and replaces the attachment flask with the growth flask.
3.10.2. Talent configures the software to acquire an image every 15 minutes over 22 hours and begin image acquisition for the growth phase.  TEXT Overlay: See text for flow apparatus checks
3.11. Once the growth phase acquisition has finished and the file has been saved, open the green and orange side attachment flask valves, which will make a noise as the pressure releases on the orange side [1-CU].
3.11.1. Apparatus as talent opens the green and orange side attachment flask valves.  Note to videographer and video editor: If possible, record the noise of the pressure releasing on the orange side.  Then if possible, have this audio play after the narration has finished.
3.12. Pull up on the green side tubing coming from both media flasks until they are at least several centimeters above the media [1-MED].  Then, run the pump at a high speed to remove all the media from the tubing, which makes cleaning much easier [2-MED-over the shoulder-TXT].
3.12.1. Talent pulls up on the green side tubing coming from both media flasks until they are several centimeters above the media.
3.12.2. Talent runs the pump at a high speed to remove the media.  TEXT Overlay: See text for clean-up 
3.13. Finally, quantify the videos as described in the text protocol [1-WIDE or MED].
3.13.1. Talent works at the computer to analyze the videos.
4. Results: Candida albicans Biofilm Formation under Fluid Flow
4.1. This time-lapse darkfield microscopy video shows the attachment of wildtype Candida albicans (pronounced as “kan-di-duh al-bi-kanz”) cells to the substrate under flow during the attachment phase... [1-LM], followed by the subsequent growth and development during the growth phase, leading to biofilm formation [2-LM].
4.1.1. 58457_Edgerton_JOVE WT at 37.wmv – Video editors, please show 0:00-0:08 as this part of the sentence is narrated.  Attachment occurs before the 2 hour mark.
4.1.2. 58457_Edgerton_JOVE WT at 37.wmv – Video editors, please show 0:08-0:20 as this part of the sentence is narrated.  Growth begins after the 2 hour mark.
4.2. The data from these videos can be analyzed for the rates of cell attachment and detachment, and biomass over time [1-LM].
4.2.1. 58457_Edgerton_Figure 2B.tif – Authors, please upload a version of figure 2B without the “B” label.
4.3. Shown here is the total biomass within the imaging region as determined by densitometry analysis [1-LM].  The cumulative rate of cell attachment… [2-LM] and the percent biomass detachment over time are also shown [3-LM].
4.3.1. 58457_Edgerton_Figure 2B.tif – Video editors, please zoom into the leftmost panel.
4.3.2. 58457_Edgerton_Figure 2B.tif – Video editors, staying zoomed in, please slide over to the middle panel.
4.3.3. 58457_Edgerton_Figure 2B.tif – Video editors, staying zoomed in, please slide over to the rightmost panel.
5. Conclusion (said by authors on camera)
5.1. Andrew McCall: While attempting this procedure, it’s important to remember to use the same imaging conditions across all experiments, as this allows for quantitative comparisons to be made between them [1-MED]. 
5.1.1. Andrew speaks towards camera (looking just off-camera), interview style. 
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.
58457_Edgerton_JOVE WT at 37.wmv  
58457_Edgerton_Figure 2B.tif – Authors, please upload a version of figure 2B without the “B” label.
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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