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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

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  YES

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. 

4. Filming location: Will the filming need to take place in multiple locations?   NO

Current Protocol Length

Number of Steps:  20
Number of Shots:  47

Introduction
1. Introductory Interview Statements

REQUIRED: 
1.1. [bookmark: _Hlk73979279][bookmark: _Hlk73979274]Sunil Shaw: This protocol enables the measurement of yeast adhesion under fluid shear to an immobilized substrate. It uses a semi-automated medium-throughput format which enables the comparison of multiple conditions.

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera


1.2. [bookmark: _Hlk73979287]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.

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.2.4





Protocol
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 alcohol contact 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 BSA droplet in the central indentation of outlet channel of the plate. Videographer: This shot is important!
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 further the interface [2]. Open the microfluidics software interface and set the mode to Manual. Use the default fluid option Water@19degC (Water at 19 degrees Celsius) for both sets of the columns and set shear to 1 dyne per square centimeter [3]. 
2.4.1. Talent tightening the bolt with hands. TEXT: Caution! Resistance indicates misalignment Videographer: This shot is important!
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. LAB MEDIA: 62648_Screenshot_1.mp4: 00:04 to 00:08 and 00:15 to 00:42. Video editor: Please speed up the video.

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. LAB MEDIA: 62648_Screenshot_1.mp4: 00:43 to 00:50
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. LAB MEDIA: 62648_Screenshot_2.mp4: 00:50 to 01:05

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. Videographer: This shot is important!

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 (H-B-S-S at 37 degrees Celsius) and shear to 5 dynes per square centimeter. Activate the outlet columns 2, 4, 6, and 8 to pump liquid towards the inlets [2]. 
3.3.1. Talent adding resuspended yeast to outlet wells. Videographer: This shot is important!
3.3.2. LAB MEDIA: 62648_Screenshot_1.mp4: 01:44 to 01:52 and 02:10 to 02:21

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 positioning plate above 20x objective lens.
4.1.3. LAB MEDIA: 62648_Screenshot_3.mp4: 00:17 to 00:38. Video editor: Please speed up the video.

4.2. Acquire a single brightfield image of the channel and measure the area of the channel using the rectangle measuring tool in order to normalize the area measurements during subsequent data analysis [1].
4.2.1. LAB MEDIA: 62648_Screenshot_3.mp4: 00:41 to 01:12 Video editor: please highlight width and height in ROI properties box and speed up the video.

4.3. Switch to the DAPI (Dappy) 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% and adjust the camera exposure conditions to avoid saturation of the image sensor [1].
4.3.1. LAB MEDIA: 62648_Screenshot_3.mp4: 07:24 to 07:34. Video editor: please highlight Spectra pad 395 nm at 1.5% and highlight Zyla settings box.

4.4. Using ND Acquisition, select XY Imaging, and using the DAPI channel, collect 10 images from left to right for the upper channel and another 10 images from right to left for the lower channel [1].
4.4.1. LAB MEDIA: 62648_Screenshot_3.mp4: 07:38 to 07:48 Video editor: please highlight image positions (columns named Point name, X[mm], Y[mm]) and highlight Relative XY checkbox in ND Acquisition panel.

4.5. 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 [1]. 
4.5.1. LAB MEDIA: 62648_Screenshot_3.mp4: 08:07 to 08:25 Video editor: Please speed up the video.

4.6. Click on the ND Acquisition to capture the images of the channel pair 3 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].
4.6.1. LAB MEDIA: 62648_Screenshot_3.mp4: 08:25 to 08:44 Video editor: Please speed up the video.
4.6.2. LAB MEDIA: 62648_Screenshot_3.mp4: 11:15 to 11:29.

4.7. 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].
4.7.1. LAB MEDIA: 62648_Screenshot_3.mp4: 11:41 to 12:05. Video editor: Please speed up the video.

4.8. 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].
4.8.1. LAB MEDIA: 62648_Screenshot_3.mp4: 12:08 to 12:53. Video editor: Please speed up the video.
4.8.2. LAB MEDIA: 62648_Screenshot_3.mp4: 12:54 to 13:06, 13:12 to 13:23, and 13:40 to 13:48. Video editor: Please speed up the video.


Results
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-eighty 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 (Clib-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

6.1. Sunil Shaw: Practice imaging steps with an empty plate until the automated macros function correctly for the multi-image acquisition of the entire channel pair and for jumping from one channel pair to the next.

6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 4.6.1


6.2. Sunil Shaw: This technique allows us to identify adhesion molecules and their regulation in clinical isolates of Candida parapsilosis.

6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.3.1
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