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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  N
2. Does your protocol include software usage? (Y/N) N
3. Which steps from the protocol section below are the most important for viewers to see? 
Steps 4.2.1, 4.3.1, 5.4.2, 6.2.1, 6.4.2, 6.5.1
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Optimizing the bacterial growth conditions is most difficult.  Steps 3.5.1-3.5.2 must sometimes be repeated with new dilutions to ensure optimal bacterial growth.
5. Will the filming need to take place in multiple locations? (Y/N) N


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

1. REQUIRED Interview Statements: (Said by you on camera)  

1.1. Fikri Avci:  This assay links modulation of bacterial structure and function to immune cell-based anti-bacterial activity. As such, a key immunotherapeutic aspect of a potential treatment can be assessed in determining the likelihood of improved bacterial clearance [1].

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

1.2. Fikri Avci: OPKA assay traditionally serves as the gold standard for assessing effector functions of antibodies raised against a bacterium as opsonin. This protocol offers simplicity and versatility over existing high-throughput, standardized assays [1].

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

OPTIONAL Interview Statements: (Said by you on camera)  

1.3. Amy Paschall: In this protocol, we investigate the effects of a drug treatment on Streptococcus pneumonia and how these effects translate to improved phagocytosis of the bacterium [1].

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

1.4. Amy Paschall: Here, we apply the OPKA assay to Streptococcus pneumoniae cells; however, this protocol can be adopted to assess phagocytic killing of other pathogens by immune cells [1].

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

1.5. Dustin Middleton: Dedicate time towards optimizing the bacterial stocks and ensuring the final CFUs to be counted fall within the optimum range. We strongly recommend using flow cytometry to ensure HL-60 cells are viable and active, and trying different culture conditions to ensure functionally active cells [1].

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


1.6. Dustin Middleton: Visual demonstration will give a better understanding of how the samples should be plated and how to achieve countable samples [1].

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




Section - Protocol
2. Culture, Differentiation, and Validation of HL-60 Cells
2.1. To begin, prepare HL-60 (pronounced: “h·l·sixty”) cell culture media composed of 500 milliliters RPMI (pronounced: “r·p·m·i”) supplemented with L-glutamine and 50 milliliters heat-inactivated fetal bovine serum [1-TXT]. 
2.1.1. MED: Talent adds the reagents to a container. TEXT: Do not add antibiotics 
2.2. For propagation and maintenance of HL-60 cells, culture 5 million cells in 10 milliliters of HL-60 cell culture media in 75 square centimeters vented flasks at 37 °C and 5% carbon dioxide [1] [2-TXT]. 
2.2.1. MED: Talent adds cells to flasks.
2.2.2. MED: Talent transfers the flask to an incubator. TEXT: Passage cells every 3-4 days 
2.3. To generate working stocks of HL-60 cells, add approximately 1 million cells per milliliter in HL-60 culture media supplemented with 10 percent dimethyl sulfoxide into 1-milliliter cryogenic tubes [1].
2.3.1. MED: Talent does few actions to make aliquots. 
2.4. To differentiate HL-60 cells, culture 1.5 x 107 cells in 15 milliliters of HL-60 cell culture media supplemented with 0.6 percent DMF (pronounced: “d·m·f”) in sterile filter-capped 75 square centimeters flasks at 37 °C and 5% carbon dioxide for 3 days prior to OPKA [1-TXT] [2]. 
2.4.1. MED: Talent adds cells to a sterile filter-capped 75 cm2 flasks. TEXT: DMF: N, N-dimethylformamide
2.4.2. MED: Talent transfers the flask to an incubator. 
3. Preparation of Bacterial Stock Samples
3.1. To prepare the bacterial stock samples, grow the WU2 (pronounced: “w·u·two”) bacterial strain in an appropriate broth for approximately 2 to 4 hours at 37 °C [1-TXT] [2]. 
3.1.1. MED: Talent adds the bacterial strain to a container. TEXT: Serotype 3 Streptococcus pneumoniae Video editor: Please show text overlay when VO says, “grow the WU2 bacterial strain”. TEXT: Todd-Hewitt broth + 0.5% yeast extract Video editor: Please show text overlay when VO says, “an appropriate broth”.
3.1.2. MED: Talent transfers the container to an incubator. TEXT: OD600: 0.6-0.8
3.2. Next, pellet the bacteria by centrifugation at 6000 x g for 2 minutes [1] and resuspend the cells in 10 to 30 milliliters of 15 percent glycerol in the appropriate broth [2]. Aliquot the bacterial culture into sterile1.5-milliliter centrifuge tubes [3-TXT] and store at -80 °C [4].
3.2.1. MED: Talent closes the centrifuge lid and presses the start button. Videographer: Please obtain multiple takes, this is repeated.
3.2.2. MED: Talent resuspends the pellet in 15% glycerol + broth.
3.2.3. MED: Talent makes aliquots into few 1.5 ml tubes. TEXT: 500 µL per aliquot
3.2.4. MED: Talent transfers the aliquots to a -80 °C freezer. 
3.3. Next, thaw out one vial of bacterial stock in a 37 °C water bath [1]. Pellet the bacterial cells and resuspend in 500 microliters of OBB (pronounced: “o·b·b”) under sterile conditions [2] [3-TXT].
3.3.1. MED: Talent places one tube in a water bath. 
3.3.2. Reuse 3.2.1. 
3.3.3. [bookmark: _GoBack]MED: Talent adds OBB to the pellet and pipettes up and down few times. TEXT: OBB: Opsonization Buffer B at bran broth
3.4. Prepare 10 microliters of different dilutions of the bacterial stock in OBB [1-TXT]. Following OPKA (pronounced: “o·p·k·a”) assay using various Plate dilutions of the untreated bacterial stock on blood agar plates and culture the plates overnight at 30 °C [2-TXT]. 
3.4.1. MED: Talent does few actions to make the dilutions. TEXT: no dilution, 1:10, 1:100  
3.4.2. MED: Talent plates dilutions on Blood Agar plates
3.4.3. MED: Talent transfers the plates to an incubator. Show the 30 °C display. Text: See the accompanying text protocol for more detail Video editor: Please show text overlay when VO says, “Following OPKA assay Plate dilutions”.
3.5. After the incubation step, count the colonies for each dilution of untreated bacterial stock… co-cultured with HL-60 cells [1]. Record which dilution of bacteria yields the optimal number of countable colonies for future OPKAs with this bacterial stock [2]. 
3.5.1. CU: Talent counts the colonies for a couple of dilutions.
3.5.2. MED: Talent compares the numbers of the colonies of different dilutions and record the optimal number. TEXT: 80−120 CFUs Video editor: Please show text overlay when VO says, “optimal number of countable colonies”.
4. Bacterial Treatment and Culture 
4.1. Thaw one tube of bacterial stock [1]. Pellet bacteria at 6000 x g for 2 minutes [2] and resuspend cell pellet in OBB at the optimal dilution obtained in the previous step [3].
4.1.1. MED: Talent thaw one tube of the bacterial stock.
4.1.2. Reuse 3.2.1.
4.1.3. MED: Talent adds OBB to the pellet and pipettes up and down few times.
4.2. Pipette 10 microliters of the resuspended bacterial dilution per well in a round-bottom 96-well cell culture plate [1]. 
4.2.1. CU: Talent adds the resuspended bacterial dilution to few wells of a 96-well plate.
4.3. Then, add 20 microliters of an appropriate antibody or a drug treatment to each experimental well in duplicate [1-TXT]. For control wells, use 1x PBS or OBB, depending on the buffer used for the treatment wells [2].
4.3.1. CU: Talent adds the antibody/drug to few wells. TEXT: Treatment X: A serotype-specific antibody; Treatment Y: Glycoside hydrolase enzyme Video editor: Please show text overlay when VO says, “add 20 microliters of appropriate antibody or drug treatment”.
4.3.2. CU: Talent adds the 1xPBS or OBB to few control wells.
4.4. Shake the sample plate at approximately 90 rpm at room temperature for 1 hour [1]. 
4.4.1. MED: Talent places the sample plate on a shaker.
5. HL-60 Bacterial Co-culture
5.1. To harvest the HL-60 differentiated cells that are treated with DMF three days prior, pellet the cells at 500 x g for 3 minutes [1], discard the supernatant, and wash the pellet with at least 10 milliliters of 1x PBS [2].
5.1.1. Reuse 3.2.1.
5.1.2. MED: Talent discards the supernatant and washes the pellet once with 10 ml of 1x PBS.
5.2. Pellet the washed cells at 500 x g for 3 minutes [1], discard the supernatant, and resuspend the cells in OBB [2-TXT]. Add sterile, undiluted baby rabbit serum, at a 1 to 5 final volume [3-TXT].
5.2.1. Reuse 3.2.1.
5.2.2. MED: Talent discards the supernatant and washes the pellet once with 1 ml of 	OBB. TEXT: Adjust for a final concentration of 1 x 107/mL after cell counting
5.3. MED: Talent adds the baby rabbit complement. TEXT: Age 3−4 weeks
5.4. After one-hour bacterial culture, divide each sample into duplicate wells for two groups [1-TXT]. Next, add 50 microliters of the HL-60-complement mixture to each experimental set of wells, and 50 microliters of OBB to the wells of bacteria only [2]. Shake the 96-well plate at 37 °C for 1 hour [3-TXT]. 
5.4.1. CU: Talent takes 10 µL of each 30 µL sample well and adds it into two new wells. TEXT: One co-cultured with HL-60-complement and one bacteria only Video editor: Please show text overlay when VO says, “for two groups”.
5.4.2. CU: talent adds the HL-60-complement mixture and OBB to few wells.
5.4.3. MED: Talent transfers the plate to an incubator shaker. TEXT: No CO2
6. Sample Plating and Overnight Incubation
6.1. To plate samples, dilute each well with OBB at a 1 to 5 final volume, so that each sample has a volume of at least 50 microliters [1].
6.1.1. CU: Talent adds OBB to few wells.
6.2. Next, pipette 50 microliters of each sample directly onto a designated area of a bacterial culture plate, ensuring adequate spacing between samples [1-TXT].
6.2.1. ECU: Talent pipettes 50 µl of samples on a plate. TEXT: 4 samples on 15 x 100 mm round agar plates
6.3. Cover and allow samples to dry for approximately 15 minutes at room temperature [1].
6.3.1. MED: Talent covers the plate. Show a timer set to count down from 15 minutes in the shot.
6.4. Invert plates and culture overnight at 30 °C [1-TXT]. Alternatively, culture plates in anaerobic jars to test whether anoxic conditions affect the bacterial growth or to control for morphology [2].
6.4.1. MED: Talent does few actions to culture plates in an anaerobic jar. TEXT: No CO2
6.4.2. MED: Talent transfers the plates to an incubator. TEXT: No CO2
6.5. After overnight culture, count the colonies in each designated sample area, and proceed to analyzing data by comparing the number of live cells in each set to the corresponding controls [1-TXT].
6.5.1. MED: Talent counts the colonies in the sample area and in the control sample. TEXT: No HL-60 cell co-culture, 100% cell survival Video editor: Please show text overlay when VO says, “corresponding controls”.
6.6. Amy Paschall: The most difficult aspects of establishing this technique for the first time will likely be optimizing the starting CFUs of the bacterial stock, as well as ensuring the HL-60 cells are effectively differentiated [1].
6.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.


Section – Results
7. Results: Determining Bacterial Cell Viability using OPKA 
Before starting the OPKA, HL-60 differentiation was validated using flow cytometry with propidium iodide as a viability marker [1]. After being treated with DMF for 3 days, expression of CD35 (pronounced: “c·d·thirty·five”) was increased and expression of CD71 (pronounced: “c·d·seventy·one”) was decreased [2]. 
7.1.1. LM: Figure 1. Vide editor: Please emphasize figures at the 4th row (Annexin V) when VO says: “propidium iodide as a viability marker”. 
7.1.2. LM: Figure 1. Vide editor: Please emphasize figure at the 2nd row, 2nd column (CD35) when VO says: “expression of CD35 was increased”. Please emphasize figure at the 3rd row, 2nd column (CD71) when VO says: “expression of CD71 was decreased”
7.2. The average percentages of bacterial CFUs (pronounced: “c·f·u”) in the HL-60 treated groups compared to the corresponding non-HL-60-treated groups was used to compare the bacterial cell survival of different treatments [1]. 
7.2.1. LM: Figure 2. Vide editor: Please emphasize 2nd and 3rd bars (Treatment X and Treatment Y) when VO says: “the HL-60 treated groups compared”. Please emphasize 1st bar (Control) when VO says: “corresponding non-HL-60-treated groups”.
7.3. Results showed that with an effective treatment, the numbers of colonies were different between HL-60 co-culture and no HL-60 cells, indicative of more efficient phagocytosis [1].
7.3.1. LM: Figure 3. Vide editor: Please emphasize Figure 3B when VO says: “HL-60 co-culture”, and Figure 3A when VO says: “no HL-60 cells”. 
7.4. Results showed that when the bacterial dilution was not optimized or the colony growth was not carefully observed after plating, overgrowth of the colonies could prevent accurate counting of colonies [1].
7.4.1. LM: Figure 4.



Section - Conclusion
8. Conclusion Interview Statements: (Said by you on camera)
8.1. Amy Paschall: The most important thing to remember when attempting this procedure is to monitor the bacterial incubation carefully, so as to avoid overgrowth of the CFUs [1].
8.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
8.2. Dustin Middleton: In vivo assays can be used to assess effective bacterial clearance within a host model.  These assays can be used to confirm the immune efficacy observed with the OPKA are translatable to human/animal models [1].
8.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
8.3. Fikri Avci: The OPKA has been used to great effect in previous significant research studies to link anti-bacterial therapies to phagocytic immune responses [1].
8.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
8.4. Fikri Avci: Working with bacterial pathogens can be hazardous.  Please wear protective personal equipment (gloves, lab coat, etc.) at all times during this assay [1].
8.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.  
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