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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N

2. Does your protocol include software usage? N

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
Steps 3.3, 3.4, 3.5, 3.6, 4.1, 4.2, 4.3, 4.4 and 4.6.

4. 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.)
Step 4.2. and 4.3

5. Will the filming need to take place in multiple locations? N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.1. SIMONE DUARTE: Candida is the most common cause of disseminated fungal infection in immunocompromised hosts. The failure of therapeutic agents to fully infiltrate biofilms, because of the matrix, is one reason why biofilms resist to traditional therapies. Our protocol evaluates how phototherapy using red light interferes with the growth and arrangement of Candida albicans biofilm [1].
1.1.1. INTERVIEW

1.2. SIMONE DUARTE: The methods applied are well established, since the strain used in this study had its extracellular matrix characterized and the light device has been successfully applied to other planktonic microorganisms’ suspensions and biofilms. The greatest advantage of this device is the reduction in treatment time, which makes it the device more feasible for clinical applications [1]. 
1.2.1. INTERVIEW

OPTIONAL Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.3. BEATRIZ PANARIELLO: When culturing Candida albicans, be aware that aneuploidies can be acquired. Thus, it is important not to use colonies that are more than 7 days old, not to store plates at 4°C, and not to re-streak cells from existing plates. Likewise, strains should be used prior to 18 h of overnight growth [1]. 
1.3.1. INTERVIEW

1.4. BEATRIZ PANARIELLO: When using a spectrophotometer for the ﬁrst time, it is important to ﬁrst obtain CFU counts to correlate to optical density values. Therefore, experiments will start using mid-log growth phase and initial cell concentration of 107 cells per milliliters. This cell concentration have been shown to provide most abundant and stable mature biofilms [1].
1.4.1. INTERVIEW

Introduction of Demonstrator: (Said by you on camera)

1.5. SIMONE DUARTE: Demonstrating the procedure will be Doctor BEATRIZ PANARIELLO post doc from my laboratory and BRUNA GARCIA, a visiting scholar in my lab and a PhD candidate from Ceara Federal University, Brazil [1] [2]. 
1.5.1. Interview style: Author saying the above 
1.5.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
Section - Protocol
2. Preparation of Culture Media 
2.1. To begin, suspend 65 grams of SDA (pronounce as S-D-A) supplemented with 50 milligrams per liter of chloramphenicol in 1,000 milliliters of distilled water in a beaker [1-TXT]. Place the beaker on a heater to boil in order to dissolve the medium completely [2]. 
2.1.1. WIDE: Talent adds chemicals into water. TEXT: SDA: sabouraud dextrose agar
2.1.2. MED: Talent places the beaker on heater.
2.2. Then, transfer the media to a glass bottle [1]. Place the cap onto the bottle but do not screw it down completely to ensure the bottle is able to vent [2]. Place the bottle in autoclave to sterilize the solution at 15 PSI (pronounce as P-S-I) and 121 degrees Celsius for 30 minutes [3].
2.2.1. MED: Talent transfers media to glass bottle.
2.2.2. CU: Talent puts the cap onto the bottle.
2.2.3. MED: Talent places the bottle into autoclave and adjusts settings.
2.3. Cool the solution to around 45 degrees Celsius [1]. Use a disposable sterile pipette to mix well and pipette 20 milliliters of SDA [2] into sterile Petri plates [3-TXT].
2.3.1. MED: Talent places the solution on a surface.
2.3.2. MED: Talent mixes the solution in the bottle and pipettes into petri dish. 
2.3.3. CU: Shot of the plates. TEXT: size: 100 mm x 15 mm
2.4. To prepare YNB (pronounce as Y-N-B) medium supplemented with 100 millimolar glucose, mix 6.7 grams of YNB and 18 grams of dextrose to 1,000 milliliters of ultrapure water in a beaker [1-TXT]. Place a stir bar in the beaker and put the beaker on a stir plate to mix [2]. Filter the medium through a 0.22 micrometer vacuum filter system to sterilize [3].
2.4.1. MED: Talent mixes chemicals into water. TEXT: YNB: yeast nitrogen base TEXT: YNB + Dextrose: yeast nitrogen base and dextrose.
2.4.2. MED: Talent mixes the solution.
2.4.3. MED: Talent filters the medium.
2.5. Prepare RPMI (pronounce as R-P-M-I) medium by mixing 10.4 grams of RPMI 1640 (pronounce as 1-6-4-0) and 34 grams of MOPS (pronounce as Mops) to 1,000 milliliters of ultrapure water [1-TXT]. Mix in a stirrer without heat [2] and adjust the pH to 7 by adding 1 normal sodium hydroxide [3-TXT]. Sterilize the medium using a 0.22 micrometer vacuum filter system [4].
2.5.1. MED: Talent adds chemicals into water. TEXT: MOPS: 3-(N-morpholino) propanesulfonic acid TEXT: RPMI + MOPS: RPMI- 1640 and 3-(N-morpholino) propanesulfonic acid
2.5.2. CU: Shot of the stir plate showing no heating turned on.
2.5.3. MED: Talent adds alkaline into solution with the pH probe in the solution, and the screen showing pH=7 in view. TEXT: See manuscript for preparing 1 N NaOH
2.5.4. MED: Talent filters the medium.
3. Pre-inoculum and Inoculum
3.1. First, thaw the microorganism C. albicans SN425 (pronounce as Candida albicans S-N-four-two-five) at ambient temperature [1]. Seed 10 microliters of the stock culture on previously prepared Petri dishes containing SDA supplemented with chloramphenicol [2].
3.1.1. MED: Talent places the sample on a surface. 
3.1.2. CU: Talent adds stock culture on dish.
3.2. Incubate the Petri dishes aerobically at 37 degrees Celsius for 48 hours [1].
3.2.1. MED: Talent puts dishes into incubator.
3.3. For the pre-inoculum, use a sterilized loop to pick 10 colonies of C. albicans from the Petri dishes and place them into a centrifuge tube containing 10 milliliters of YNB medium supplemented with glucose [1]. Incubate the tube aerobically at 37 degrees Celsius for 16 hours [2].
3.3.1. CU: Talent picks colonies from dish and puts into medium.
3.3.2. MED: Talent places the tube into incubator.
3.4. Then, prepare the inoculums by adding this starter cultures into fresh YNB medium supplemented with glucose in a 1:10 proportion for dilution [1]. Use the spectrophotometer to measure the initial OD (pronounce as O-D) at 540 nanometers [2-TXT]. 
3.4.1. MED: Talent adds pre-inoculum into medium.
3.4.2. MED: Talent measures optical density with view of the screen showing OD value. TEXT: OD: optical density
3.5. Incubate the inoculums aerobically at 37 degrees Celsius for 8 hours [1] and measure the final OD at 540 nanometers [2]. Subtract the final OD from the initial OD to check if the OD of the inoculums are on the mid-log growth phase [3-LM].
3.5.1. MED: Shot of the tube in incubator.
3.5.2. MED: Talent measures optical density with view of the screen showing OD value.
3.5.3. Figure 1- Video editor: emphasize at 8 h.
3.6. To obtain an inoculum with 107 cells per milliliter, centrifuge the inoculum for 5 minutes at 5,500 times g [1-TXT]. Pour the supernatant into a beaker containing sodium hypochlorite and add fresh YNB to concentrate the inoculum to half of the previous volume [2].
3.6.1. MED: Talent places the tube in centrifuge. TEXT: 5 min at 5,500 x g
3.6.2. CU: Talent pours the supernatant from the tube to a beaker and adds YNB.
4. Biofilm Formation and Phototherapy
4.1. Add 1 milliliter of the inoculum to each well of a 24-well polystyrene plate [1]. Incubate aerobically at 37 degrees Celsius for 90 minutes [2] to allow cell adhesion to the bottom of the wells [3].
4.1.1. CU: Talent adds inoculum to well plate.
4.1.2. MED: Talent places the plate in incubator.
4.1.3. CU: Shot of the wells showing cell adhesion at the bottom.
4.2. Subsequently, wash the wells two times 1 minute each with 1 milliliter of sterile 0.89% sodium chloride to remove non-adherent cells [1]. Then, t Treat the biofilms for 1 minute with 1 milliliter of 0.12% chlorhexidine for the positive control biofilms [2]. For the negative control, treat the biofilms for 1 minute with 1 milliliter of sterile 0.89% sodium chloride [3]. Subsequently, wash the wells two times 1 minute each with 1 milliliter of sterile 0.89% sodium chloride to remove non-adherent cells [1].  [Author comment:  We repeated these shots by the end of the video shooting. Please use them when editing the video]



4.2.1. CU: Talent adds solution to wells and starts the timer. Talent adds 0.12% chlorhexidine solution to wells and starts the timer. Videographer: Take multiple shots (both CU and MED), as this will be used later.
4.2.2. CU: Talent aspirates the solution from positive control wells and adds another solution and then starts the timer. Talent aspirates the solution from positive control wells and washes the wells twice with 0.89% NaCl solution. Videographer: Take multiple shots (both CU and MED), as this will be used later.
4.2.3. [ADDED SHOT]: CU: Talent adds 0.89% NaCl solution to wells and starts the timer. 
4.2.4. [ADDED SHOT]: CU: Talent aspirates the solution from negative control wells and wash the wells twice with 0.89% NaCl solution. 
4.2.5. CU: Talent adds another solution to other wells and starts the timer.
4.3. Then, turn on a non-coherent red light and use a power meter to measure [1] the power density of the light [2]. Determine the exposure time based on the energy density requirement of 87.6 Joules per square centimeter [3-TXT].
4.3.1. MED: Talent turns on the red light and measures powder density.
4.3.2. CU: Shot of the power density value on the meter. Videographer: Take multiple shots, as this will be used later.
4.3.3. MED: Talent performs calculation on a paper. TEXT: Energy density (J/cm2) = Power density (W/cm2) x irradiation time (s)
4.4. Place the plate under the red light [1]. Keep the distance between the light source and the biofilm to 5 millimeters to avoid warming the sample [2-TXT]. After exposure for 1 minute, add 1 milliliter of the sterilized RPMI medium to each well [3], and incubate the plates at 37 degrees Celsius overnight [4]. 
4.4.1. MED: Talent places the plate under red light. Videographer: Take multiple shots, as this will be used later.
4.4.2. MED: Shot of the side view of the light source and the plate. TEXT: 1 min of irradiation: 87.6 J cm-2
4.4.3. [bookmark: _GoBack]CU: Talent adds medium to well.
4.4.4. MED: Talent places the plates into incubator. Videographer: Take multiple shots, as this will be used later.
4.5. In the morning [1], repeat the same washing, light treatment, positive and negative control treatments and incubation for 6 hours [2] with RPMI medium [3]. Again, wash the biofilms twice, expose them to red light and perform positive and negative control treatments [4].
4.5.1. MED: Talent takes the plates out of the incubator.
4.5.2. Use 4.2.1 (MED), 4.4.1 (MED), 4.2.2 (MED) and 4.4.4 as split screen from left to right
4.5.3. CU: Talent shows the plate after 6 hours of incubation. Video editor: Make the fourth split screen transition to full screen.
4.5.4. Use 4.2.1 (MED), 4.4.1 (MED), 4.2.2 (MED) as split screen from left to right
4.6. Aspirate the solution in the wells and add RPMI medium [1]. Repeat the incubation, washing, light treatment and positive and negative control treatments [2], until achieving 48 hours of biofilm development [3]. 
4.6.1. CU: Talent aspirates solution and add new medium.
4.6.2. Use 4.4.4, 4.2.1, 4.4.1 and 4.2.2 as split screen from left to right
4.6.3. CU: Shot of the plate after 48 hours of development.
5. Processing
5.1. To start processing, discard the medium and add 1 milliliter of sterile 0.89% sodium chloride to the well [1], and use a pipette tip to scratch the biofilm from the well [2]. Transfer the removed biofilm to a sterile tube [3].
5.1.1. CU: Talent discards medium and adds solution to well.
5.1.2. CU: Talent scratches the biofilm.
5.1.3. CU: Talent transfers biofilm to tube.
5.2. Add another 1 milliliter of sterile 0.89% sodium chloride to the well [1]. Scratch it again [2] and add the suspension to the same tube for a total volume of 2 milliliter [3]. Vigorously vortex the biofilm suspension for 1 minute [4].
5.2.1. CU: Talent adds solution to well.
5.2.2. CU: Talent scratches the biofilm.
5.2.3. CU: Talent transfers biofilm to tube.
5.2.4. MED: Talent vortexes the tube.
5.3. For CFU analysis, transfer an aliquot of 0.1 milliliters from the biofilm suspension to a microcentrifuge tube containing 900 microliters of 0.89% sodium chloride solution for each dilution [1-TXT]. Dilute the biofilm suspension from 10 to the negative 1 to 10 to the negative 4 in saline solution (0.89% sodium chloride solution) [2].
5.3.1. MED: Talent transfers biofilm suspension to a microcentrifuge tube. Talent adds NaCl solution to the microcentrifuge tube (moved from 5.3.2).
5.3.2. MED: Talent adds NaCl solution to the microcentrifuge tube Talent transfers biofilm suspension to a microcentrifuge tube. TEXT: CFU: Colony forming units. (moved from 5.3.1)
5.3.3. [ADDED SHOT]: Talent makes serial dilutions. 
5.3.4. MED: Talent adds NaCl solution to the microcentrifuge tube.
5.4. Seed 50 microliters of each dilution to SDA plates [1] and incubate the plates at 37 degrees Celsius for 48 hours [2]. Count the colonies and apply the formula [3-TXT].
5.4.1. CU: Talent seeds solution to plate.
5.4.2. MED: Talent puts plates in incubator.
5.4.3. CU: Talent counts the colonies. TEXT: CFU/mL = number of colonies x 10 n/q (n= dilution; q= seeded volume)
5.5. For dry weight analysis, first weigh and label microcentrifuge tubes [1]. Add 0.1 milliliter of the biofilm suspension and 1 milliliter of absolute ethanol into the tubes [2], and store them at -20 degrees Celsius for 18 hours [3]. 
5.5.1. MED: Talent weighs and labels the tubes.
5.5.2. MED: Talent adds biofilm suspension and ethanol into tubes.
5.5.3. MED: Talent places tubes into freezer.
5.6. Then, centrifuge at 10,000 times g for 10 minutes [1-TXT]. Discard the supernatant [2], and place the tubes in a desiccator to dry the samples for 2 hours [3]. Weigh the microcentrifuge tubes again and do the subtraction to obtain the biomass weight [4].
5.6.1. MED: Talent places the tube in centrifuge. TEXT: 10 min at 10,000 x g
5.6.2. CU: Talent discards supernatant.
5.6.3. MED: Talent places tubes in desiccator.
5.6.4. MED: Talent weighs the tubes.


Section – Results
6. Results: Analysis of CFU, Dry Weight, and EPS-soluble/insoluble Content of C. albicans Biofilm
6.1. In this experiment, after per diem treatments with red light for 1 minute to C. albicans biofilms, the CFU [1] was reduced compared to the negative control treated with sodium chloride [2-TXT].
6.1.1. Figure 2 – Video editor: emphasize 3rd column 
6.1.2. Figure 2 – Video editor: emphasize 1st column  TEXT: p = 0.004
6.2. The outcomes of the biomass of C. albicans biofilms after daily treatments [1] show the red light treated group presented similar reduction of biomass [2] to that observed in the positive control group treated with chlorhexidine [3]. The two groups also showed statistical similarity with each other [4-TXT].
6.2.1. Figure 3
6.2.2. Figure 3 – Video editor: emphasize 3rd column 
6.2.3. Figure 3 – Video editor: emphasize 2nd column 
6.2.4. Figure 3– Video editor: emphasize 2nd & 3rd column TEXT: p > 0.05
6.3. While they both showed reduction of the biomass [1] compared to the negative control treated with sodium chloride [2-TXT].
6.3.1. Figure 3 – Video editor: emphasize 2nd & 3rd column
6.3.2. Figure 3 – Video editor: emphasize 1st column TEXT: p = 0.000
6.4. Inferior amounts of C. albicans soluble and insoluble EPS was observed in positive control [1] compared to negative control [2].
6.4.1. Figure 4&5 – Video editor: show Figure 4&5 at the same time. emphasize 2nd columns
6.4.2. Figure 4&5 – Video editor: show Figure 4&5 at the same time. emphasize 1st columns
6.5. Even though not statistically significant, per diem application of red light numerically diminished the amounts of EPS-soluble and EPS- insoluble [1-TXT]. The negative control and the red light treated group showed statistical similarity [2-TXT]. 
6.5.1. Figure 4&5 – Video editor: show Figure 4&5 at the same time. emphasize 3rd columns TEXT: p = 0.000
6.5.2. Figure 4&5 – Video editor: show Figure 4&5 at the same time. emphasize 1st and 3rd columns TEXT: p < 0.001
6.5.3. 


Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
7.1. BRUNA GARCIA: Measure the power density of the light using a power meter before starting the treatment to determine the exact period of application. This step assures that the energy density will always be 87.6 J/cm2. Use the formula previously cited. The measurement is made using the same distance from the light to the bottom of the plates (5 mm) [1] [2].
7.1.1. Use 4.3.2
7.1.2. INTERVIEW
7.2. BEATRIZ PANARIELLO: An association between phototherapy and antifungal drugs can be studied to check if the pre-treatment with red light followed by drug application improves drug penetration into the biofilm to reach and eliminate Candida albicans cells. This additional method can answer if the phototherapy disorganizes polysaccharides in the biofilm matrix and let the biofilms more vulnerable to antifungal therapies [1]. 
7.2.1. INTERVIEW
7.3. SIMONE DUARTE: For the twice-daily treatment we adapted our laboratory’s protocols providing an easy and reproducible biofilm model that delivers answers regarding viability, dry-weight and extracellular polysaccharides amounts after red light treatment. The protocol is generic and can be used for testing other therapies in addition to red light, including drugs, other lights antimicrobial photodynamic therapy or the combination of light and drugs [1].
7.3.1. INTERVIEW
7.4. BEATRIZ PANARIELLO: Yes, working with microorganism requires special equipment, such as safety goggles, buttoned lab coat and nitrile gloves. For the exopolysaccharides quantification we use sulfuric acid and phenol 5%. It is mandatory to do this procedure at a fume hood. Wear a buttoned lab coat, safety goggle and thick double nitrile laboratory gloves. Change gloves immediately after a splash occurs. Chemical waste should be placed in a properly labeled glass bottle with a securely sealed lid [1].
7.4.1. INTERVIEW
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