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Author Questionnaire 
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  NO  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.
Enter make and model of microscope.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  YES
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. Please upload all screen captured video files to your project page as soon as possible.

3. Interview statements: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

 	Interviewees wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements. JoVE can provide support for this option.

☐ 	Interview Statements are read by JoVE’s voice-over talent. 

4. Filming location: Will the filming need to take place in multiple locations?   NO
If Yes, how far apart are the locations? Click to enter distance between locations.

To ensure that your script can be filmed in one day, the Protocol section is restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  21
Number of Shots:  53

Introduction
1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help answer? 
1.1. Sunil Shaw: This protocol enables measurement of yeast adhesion under fluid shear to an immobilized substrate. It uses a semi-automated medium throughput format which enables comparison of multiple conditions.

REQUIRED: What is the main advantage of this technique?
1.2. Sunil Shaw: The assay maximizes reproducibility, and allows the use of clinical Candida isolates as well as strains that have been experimentally manipulated in the lab.

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. Sunil Shaw: 

OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?
1.4. Sunil Shaw: Fluid shear in the GI and urinary tracts, and in the bloodstream tends to sweep away non-adherent particles. In order to colonize or invade, many pathogens such as Candida have evolved elaborate adhesion mechanisms to withstand fluid shear.

OPTIONAL: How would you expect an individual who has never performed this technique to struggle? Do you have any advice to offer to somebody who is trying this technique for the first time?
1.5. Sunil Shaw: Automated imaging is at the heart of this technique and requires microscopy skills in multi-image acquisition using a motorized stage.-



Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.6. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.  
1.6.1. INTERVIEW: Author saying the above. 
1.6.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

1.7. 

Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voice-over talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in one day, the protocol is restricted to 25 steps and/or 55 shots. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.

2. Microfluidic Channel Coating
2.1. To begin, move the microfluidics controller to the tissue culture hood [1], turn on the device, and start the software [2]. Place the fluidics interface within the sterile field [3].
2.1.1. WIDE: Talent moving the microfluidics controller to the tissue culture hood.
2.1.2. Talent starting the device and software.
2.1.3. Talent placing the fluidics interface within the sterile field.

2.2. Use a lint-free tissue paper wetted with 70% alcohol to gently clean the silicone gasket, avoiding repeated contact of alcohol with the acrylic plate to prevent crazing of the plastic [1]. Air-dry the interface in the hood with an airflow system to remove the traces of alcohol [2].
2.2.1. Talent wiping the silicone gasket with alcohol.
2.2.2. Talent placing the interface in the hood.

2.3. Add a 100-microliter droplet of pre-warmed BSA (B-S-A) in the central indentation of each outlet channel of a 48-well, 24-microchannel plate [1]. Place the interface on top of the microchannel plate, aligning the four bolts of the interface with their corresponding sockets in the plate [2].
2.3.1. Talent adding PBS BSA droplet in the central indentation of outlet channel of the plate.
2.3.2. Talent placing the interface on top of the microchannel plate.

2.4. Tighten the bolts with fingers [1-TXT] and then use the torque wrench to tighten the interface further [2]. Open the microfluidics software interface and set the mode to Manual. Use the default fluid option Water@19degC for both sets of the columns and set shear to 1 dyne per square centimeter [3]. Authors: How would you like JoVE’s voice-over talent to pronounce Water@19degC? Water at 19 degrees Celsius
2.4.1. Talent tightening the bolt with hands. TEXT: Caution! Resistance indicates misalignment Videographer: This shot will be used again at 3.1.3
2.4.2. Talent tightening the bolt with the torque wrench. Videographer: This shot will be used again at 3.1.3
2.4.3. SCREEN: Microfluidics software being opened, the mode being set to manual, default fluid option being selected, and shear pressure being set.
Authors: Please create screen capture videos of the shots labeled SCREEN and upload them to your project page: https://www.jove.com/account/file-uploader?src=19107688

2.5. Activate the outlet columns 2, 4, 6, and 8 to pump liquid towards the inlets, press Run, and allow the fluid to run at room temperature for 30 minutes [1]. Visually inspect the bottom of the plate to ensure that the BSA droplet has pooled in the inlet, which confirms the channels are successfully wetted and filled [2].
2.5.1. SCREEN: Columns being activated and Run being pressed.
2.5.2. Shot of the bottom of the plate.

2.6. Open the interface [1] and fill the inlet and outlet wells with 250 microliters of HBSS buffer without BSA to prevent the channels from drying [2] and put the plate in the tissue culture incubator [3].
2.6.1. Talent opening the interface.
2.6.2. Talent filling the wells with HBSS.
2.6.3. Talent placing the plate in the tissue culture incubator.


3. Adhesion Assay
3.1. Aspirate the inlet and outlet wells without disturbing the channel in the central indentation of the wells [1]. Add 1 milliliter of HBSS in outlet wells [2] and reassemble the interface as demonstrated [3]. Use the default fluid option Water@19degC, set shear to 2 dynes per square centimeter, and wash for 2 to 3 hours [4].
3.1.1. Talent aspirating the wells.
3.1.2. Talent adding HBSS in outlet wells.
3.1.3. Use 2.4.1 and 2.4.2
3.1.4. SCREEN: Default fluid option being selected and shear pressure being set.

3.2. Remove the interface from the microchannel plate [1], turn on the plate heater unit of the microfluidics device and ensure that the temperature is set at 37 degrees Celsius [2]. Aspirate the medium from all wells on the plate [3]. Resuspend the yeast by gently pipetting and inverting the tube 3 to 6 times before adding it to the wells [4].
3.2.1. Talent removing the interface.
3.2.2. Talent turning on the plate heater unit.
3.2.3. Talent aspirating the medium from wells.
3.2.4. Talent resuspending the yeast by pipetting and inverting the tube.

3.3. Add 0.5 milliliters of induced yeast to each pair of the outlet wells and leave the inlet wells empty [1]. After assembling the fluidics interface to the microchannel plate, set the fluid to HBSS@37degC and shear to 5 dynes per square centimeter. Activate the outlet columns 2, 4, 6, and 8 to pump liquid towards the inlets [2]. Authors: How would you like JoVE’s voice-over talent to pronounce HBSS@37degC? H-B-S-S at 37 degrees Celsius
3.3.1. Talent adding resuspended yeast to outlet wells.
3.3.2. SCREEN: Fluid option and shear pressure being set, and columns being activated.

3.4. Run the channel on the plate heater at 37 degrees Celsius for 30 minutes to adhere the yeast to the BSA-coated channel [1]. In the meantime, prepare the wash buffer and warm it to 37 degrees Celsius in the water bath [2-TXT]. After 30 minutes, press Pause to stop the flow without altering other flow conditions [3].
3.4.1. Yeast suspension running through the channel.
3.4.2. Talent placing buffer container in the water bath. TEXT: See the text for wash buffer preparation
3.4.3. Talent at the computer, pressing the pause icon with a monitor in the view.

3.5. After detaching the interface, aspirate all the wells [1] and add 1 milliliter of calcofluor wash buffer to the outlet wells [2]. Reattach the fluidics interface [3] and resume the flow for another 10 minutes to wash the non-adherent and loosely bound yeast cells [4].
3.5.1. Talent aspirating wells.
3.5.2. Talent adding calcofluor wash buffer to outlet wells.
3.5.3. Talent reattaching the interface.
3.5.4. Talent at the computer, pressing the resume icon with a monitor in the view.

3.6. After 10 minutes, remove the fluidics interface [1] and place the lid on the plate [2]. Gently clean the bottom of the microchannel plate with a lint-free wipe [3].
3.6.1. Talent removing the interface.
3.6.2. Talent placing lid on the plate.
3.6.3. Talent wiping the bottom of the plate.
4. Imaging and Quantification
4.1. Place the microchannel plate in an appropriate microscope stage holder [1]. Use a 20x objective lens [2] to fill half of the image height with the channel and locate the left end of channel-1 by adjusting the stage [3]. 
4.1.1. Talent placing plate on the stage.
4.1.2. Talent placing positioning plate above 20x objective lens over the plate.
4.1.3. SCREEN: Channel in filling half of the image height and the left end of the channel being located.

4.2. Acquire a single brightfield image of the channel and measure the area of the channel [1]. Use using the rectangle measuring tool [1], in order to normalize the area measurements during subsequent data analysis [2]. 
4.2.1. SCREEN: Image being captured and area width and height being measured. (Video editor: please highlight width and height in ROI properties box)
4.2.2. SCREEN: Rectangle measuring tool being selected and area measurements being normalized.

4.3. Switch to the DAPI (Da-peeDappy) fluorescent channel and Adjust the focus to adherent yeast on the bottom surface of the channel and lock the autofocus at this plane set the fluorescence excitation intensity to 1.5% [1]. Set the fluorescence excitation intensity to 1.5% and Adjust adjust the camera exposure conditions to avoid saturation of the image sensor [2]. Adjust the focus to adherent yeast on the bottom surface of the channel and lock the autofocus at this plane [3].
4.3.1. SCREEN: DAPI fluorescent channel being selected, and focus being adjusted and locked. fluorescent intensity is set to 1.5%
4.3.2. SCREEN: Fluorescent intensity is set to 1.5% and Camera exposure being adjusted. (Video editor, please highlight Spectra pad 395 nm at 1.5%, and highlight Zyla settings box)
4.3.3. SCREEN: Focus being adjusted and locked.

4.4. Open the microscopic controller software, click on theUsing ND Acquisition, select XY Imaging, and using the DAPI channel, collect 10 images from left to right for the upper channel [1]. Using the motorized stage, shift 666 micrometers down and collect another 10 images from right to left for the lower channel [21].
4.4.1. SCREEN: Software opened and images being collected.
4.4.2. SCREEN: View shifted to 666 micrometers down, and images being collected.

4.5. Use the Relative XY option so that once image positions are defined, a similar series can be triggered for each channel pair once the start of the channel is manually defined and collect images in the DAPI channel [1].
4.5.1. SCREEN: Relative XY option being selected, and images being collected in DAPI channel.
Video editor, please highlight image positions (columns named Point name, X[mm], Y[mm])
Video editor, please highlight Relative XY checkbox in ND Acquisition panel.
4.6. Ensure that the channel remains within the field of view as the plate moves by monitoring the images [1]. Use the auto step function by clicking the XYZ Navigation, select the XY step to move 25,750 micrometers down to the inlet well-3, and fine-tune channel position manually as demonstrated [21]. 
4.6.1. SCREEN: Channel in the view while the plate is moving.
4.6.2. SCREEN: The auto step function being performed, and the view moved down to inlet well 3.

4.7. Click on the ND Acquisition to capture the images of the channel pair 3 by and 4. Capture the images for all 12 channels and save the results in 12 different files [1]. Go to the File, click on the Merge ND Documents to merge all 12 sets of the fluorescent images into a single file, ensuring that the file order matches the captured image order [2].
4.7.1. SCREEN: ND acquisition being clicked, and images being captured and saved in different files 12 files collected in Window panel.
4.7.2. SCREEN: Documents being merged in a single file.

4.8. Go to Binary and select the Threshold to separate the yeast from the background based on their fluorescence level, then apply the same threshold to the entire stack of images [1].
4.8.1. SCREEN: Binary and threshold being selected, and yeast is separated from the background.

4.9. Click on the Measure, go to the Perform Measurement, and select All Frames to measure the threshold area [1]. Go to the Analysis Controls and select the Automated Measurement Results to open the report and check the data. Click on Export to export the data to a tab-delimited text file [2].
4.9.1. SCREEN: Measure, perform measurement, and all frames being selected and the threshold area being measured.
4.9.2. SCREEN: Analysis control and automated measurement results being selected, data being opened and exported.


Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the question below. Please do not include steps that will be screen-captured and do not list entire sections.

Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
2.3.1
2.4.1
3.2.4
3.3.1



Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voice-over below 200 words. Current word count: 060. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include a voice-over without an accompanying visual. 

5. Results: The Adhesion Index of Candida parapsilosis
5.1. Six isolates of Candida parapsilosis were used for the adhesion assay, and a wide range of the adhesion Indices was observed ranging from 0.2 to 91% [1].
5.1.1. LAB MEDIA: Figure 2

5.2. A strong adhesion was observed in three clinical isolates, JMB81 (J-M-B-8-1eighty one) [1], JMB77 [2], and JMB49, when grown in the medium-199 [3]. 
5.2.1. LAB MEDIA: Figure 2 Video editor: Please emphasize the M199 bar of JMB81.
5.2.2. LAB MEDIA: Figure 2 Video editor: Please emphasize the M199 bar of JMB77.
5.2.3. LAB MEDIA: Figure 2 Video editor: Please emphasize the M199 bar of JMB49.

5.3. Interestingly, both the lab strains CLIB214 (C-L-IBCLIB-2-1-4) and CDC317 (C-D-C-3-1-7) showed relatively poor adhesion in either growth medium [1]. The third clinical isolate, WIH04 (W-I-H-zero four), resembled the lab strains with relatively poor adhesion [2].
5.3.1. LAB MEDIA: Figure 2 Video editor: Please emphasize CLIB214 and CDC317.
5.3.2. LAB MEDIA: Figure 2 Video editor: Please emphasize WIH04.



Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver each statement. 
What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
6.1. Sunil Shaw: (4.3-4.6) Practice these steps with an empty plate, until the automated macros function correctly for multi-image acquisition of the entire channel pair, and for jumping from one channel pair to the next.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
6.2. Sunil Shaw: This technique can be extended to other fungal species. The requirements are that the fungi must be able to be made into a relatively uniform suspension that can pass through the channel, and that the fungi are fluorescently well stained by Calcofluor.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
6.3. Sunil Shaw: This technique allows us to identify adhesion molecules and their regulation in clinical isolates of Candida parapsilosis.


Thank you for addressing our questions. We will incorporate your answers and suggestions, and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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