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Notes to authors are in italics and highlighted. 

Protocol: 

2. Preparation of Work Area and Materials

2.1. Before beginning the experiment, thoroughly wash your hands and then dry them [1-WIDE]…before putting on appropriately sized laboratory gloves [2-CU]. Then, sterilize the work surface with 5% bleach, wiping down thoroughly [3-MED].
2.1.1.  Talent washes hands, and then dries them
2.1.2.  Talents hands as they put on lab gloves
2.1.3.  Talent cleans bench with bleach

2.2. Next, take a sterile inoculating loop and place it handle down into an empty 125 mL flask [1-MED], so that it does not touch the bench surface [2-CU]. 
2.2.1. Talent takes inoculating loop and places it appropriately into 120 mL flask (Reminder: authors, if the flask volume is different on the day, let us know so we can change the voiceover and avoid VO/visual conflict)
2.2.2.  Shot of the flask with the loop standing inside

2.3. Then, from the refrigerator, gather four plates of mannitol salt agar, or MSA…[1-MED-TXT], four plates of eosin methylene blue agar, EMB…[2-CU-TXT], and eight tryptic soy agar, or TSA plates [3-MED-TXT]. TSA medium is a non-selective growth medium which will be used for the two different environmental conditions [4-CU].
2.3.1. Talent collects MSA plates and puts them on bench or into tray to carry TEXT: Mannitol Salt Agar = MSA Video editor: Take 2 shows talent placing the plates onto the bench. 
2.3.2.  Talent removes the EMB plates from the basket and puts them on the bench.  TEXT: Eosin Methylene Blue Agar = EMB
2.3.3.  Talent places the TSA plates on the bench. TEXT: Tryptic Soy Agar = TSA
2.3.4. Talent shows a clean TSA plate to the camera.

2.4. Finally, gather your cultures of interest in a tube rack – here, Escherichia coli, Staphylococcus aureus, Staphylococcus epidermis, and Proteus vulgaris will be grown [1-MED-TXT]. 
2.4.1.  Talent places each of the four tubes into rack on the bench. TEXT: Escherichia coli, Staphylococcus aureus, Staphylococcus epidermis, Proteus vulgaris

3. Transferring the Cultures using Aseptic Technique

3.1. To begin, light a Bunsen burner which will be used to sterilize the tools [1-WIDE]. Then, place one MSA plate, one EMB plate, and two TSA plates close at hand [2-MED]. Then, select one of the bacterial cultures – you will inoculate all four of these plates with the first culture [3-MED]. 
3.1.1.  Talent positions burner on bench, and then lights it Video editor: Remove footage of talent struggling to light the burner. 
3.1.2. Talent places one of each plate and two TSA plates in a stack
3.1.3. Talent picks up one of the broth cultures, and examines

3.2. With your free hand, pick up the inoculating loop and then sterilize it in the flame of the burner until it glows orange for a couple of seconds [1-CU]. Allow the loop to cool in the air [2-MED]. Then, open the broth culture tube and quickly flame the opening [3-CU].
3.2.1.  Talent picks up the loop, and then flame sterilizes it for a few seconds
3.2.2.  Talent holds the loop in the air to cool
3.2.3.  Talent opens the tube (still holding the loop in the other hand) and flames the opening

3.3. Dip the loop into the culture, and then streak the organism onto the first quadrant of the first plate [1-MED-TXT]. Then, flame sterilize the loop again, and streak the second quadrant [2-CU]. Repeat this action of flame sterilization and then streaking to complete the third and fourth quadrants…[3-MED]. Streaking in this manner should give isolated colonies, and also allow for confirmation that the culture is not contaminated [4-ECU]. 
3.3.1.  Talent dips loop into broth and then performs first streak. TEXT: See JoVE 10509 Pure Cultures and Streak Plating for details Video editor: Do not use this shot – use 3.3.4. 
3.3.2.  Talent flames loop, and then streaks second quadrant Video editor: Do not use this shot – use 3.3.4.
3.3.3. Talent flames loop again, and then streaks the third quadrant Video editor: Do not use this shot – use 3.3.4.
3.3.4. Talent flames loop and streaks the final, fourth quadrant…then shows plate to camera. Video editor: IMPORTANT - Use take two this shot (interspersed with footage of the other talent flaming the loop from 3.3.1-3.3.3) to cover 3.3.1 – 3.3.4. The other talent that performed those steps did the protocol wrong. This is a different talent who actually knows how to streak plate. 

3.4. Now, replace the lid and label the bottom of the plate with the name of the bacteria, media type, date, and your initials [1-CU]. Then, repeat the streak plating using the same bacterial culture for each of the remaining three plates, taking care to label them each time [2-MED].
3.4.1. Talent puts the lid on, turns it upside down, and labels the plate just completed 
3.4.2.  Talent streaks out a final plate (the other three should be completed and labeled, and on the bench), and then labels it

3.5. Now that the first culture has been streaked, repeat these steps for the other bacteria, to obtain one inoculated MSA plate, one EMB plate, and two TSA plates for each species [1-MED]. Once all of the organisms have been transferred, flame the loop one final time [2-CU].
3.5.1.  Talent working on a second set of plates. Shot should include completing and labeling at least one plate with a new bacterial species.
3.5.2.  Talent flames the loop, and puts it back into flask

3.6. To determine which organisms can grow in a reduced oxygen environment, open up a sealed gas chamber system and place one set of four TSA-bacteria plates inside [1-MED]. Then, place an anaerobic conditions sachet into the chamber and seal it tightly [2-CU].
3.6.1. Talent opens up GasPak system and places one set of plates inside 
3.6.2. Talent adds a sachet, and then seals the GasPak chamber Video editor: This shot also covers 3.6.1.

3.7. Finally, place all of the plates, including those inside the sealed gas chamber system, into a 37 °C incubator overnight [1-MED]. Going forward, check the plates every 24 to 48h hours to give the colonies time to grow and metabolize any indicator reactants. [2-MED]. 
3.7.1. Talent places the plates and the GasPak chamber into the incubator
3.7.2.  Talent opens chamber, takes out one plate and checks it, replaces it into incubator, checks another. Authors let us know if/how to re-word this section based on your findings for time. 

4. Results and Analysis 

Authors, for each shot/condition please make a note verbally or in writing for the post-shoot notes about how long each plate/set of plates was grown for.

4.1. To assess how well the different bacterial species responded to each growth condition, first examine the plates for growth and record which species were able to produce colonies on each media type…[1-MED] and in the anaerobic versus aerobic condition [2-CU]. Note the color of the organisms growing…[3-ECU], as well as the sizes and shape of the colonies [4-ECU].
4.1.1.  Talent standing at bench with plates laid out in front of them, picks up a plate containing colonies and examines it closely.
4.1.2. Shot of the GasPak system with the lid off, three plates inside and one on the bench next to it which was grown in the chamber. Next to this, should be a plate of the SAME bacteria grown in the aerobic conditions – as if being compared.
4.1.3. Closeup of a colony with interesting color (please take a couple of different shots of different ones – Reminder: authors, please indicate verbally which species is in which shot) Video editor: Take one – The authors did not identify bacteria. Take 2 – Serratia marcescens
4.1.4. Closeup of a colony with interesting size/shape (please take a couple different shots of different ones - Reminder: authors, please indicate verbally which species is in which shot) Video editor: This bacteria was not identified by the authors. 

4.2. The mannitol salt agar medium is selective for gram positive organisms which are able to survive in 6.5% sodium chloride [1-MED/CU]. In this experiment, this meant that the gram-negative E. coli and P.  vulgaris did not grow due to the high salt concentrations [2-ECU].
4.2.1.  Shot of the four MSA plates on the benchtop
4.2.2. Shot of the E. coli and P. vulgaris plates, with visible labels and no colonies

4.3. S. epidermis and S. aureus were able to grow, however…confirming that they are gram-positive [1-CU].  Additionally, there is a clear difference between the two species because the S. aureus is able to ferment mannitol – turning the methyl red indicator in the media to a bright yellow due to the acid by-products of fermentation [2-ECU]. This was not seen in the case of S. epidermis [3-ECU].
4.3.1.  Shot of two plates of S. epidermis and S. aureus side-by-side on bench, with visible labels and colonies
4.3.2. Shot of a good S. aureus colony with yellow indicator. EDITOR: highlight or label the bright yellow area when the VO says it.
4.3.3. Shot of S. epidermis colony which is not yellow. EDITOR: Do a side-by-side of the two colonies and label them appropriately, if this looks ok. 

4.4. The EMB medium, on the other hand, is selective for gram negative organisms – because the eosin and methylene blue dyes are toxic to gram positive cells [1-CU]. The outer membrane of gram-negative bacteria prevents these toxic dyes from entering the cells, meaning they are able to grow [2-ECU]. 
4.4.1.  Shot of all four EMB plates on the bench, labels visible. 
4.4.2.  Shot of just the plates with growth, E. coli and P. vulgaris

4.5. Moreover, this medium indicates whether the bacterial species present is able to ferment lactose – here, E. coli colonies turn a dark purple color [1-ECU], sometimes with a green metallic sheen, indicating fermentation [2-ECU]. P. vulgaris grows on this medium, but does not ferment lactose, and so appears a light pinkish to purple from being in the presence of the dye. [3-ECU].
4.5.1.  Shot of purple E. coli colony
4.5.2.  Shot of a different E. coli colony, showing green metallic sheen
4.5.3.  Shot of P. vulgaris colony EDITOR: Do a side-by-side of the two or three colonies from 4.5.1-3 and label them appropriately, if this looks ok.

4.6. In the anerobic condition, the bacterial species on TSA media should still grow, but may do so very poorly compared to those with ample oxygen [1-CU]. This is because none of the test species are obligate aerobes [2-ECU]. 
4.6.1.  Shot of the four TSA plates that were grown anerobically on the bench next to their GasPak, and next to those, four clearly better grown ones which had oxygen.
4.6.2.  Shot of two plates of the same species, side by side, with clear growth differences. Try to show labels so we know they are the same. Let us know which species is shown.

4.7. Experiments like this – to enrich the growth environment – can help to favor and isolate a specific species from a mixed sample [1-MED]. They can also help determine the optimal growth conditions for different bacteria in a laboratory setting, species thus aiding further research [2-MED]. 
4.7.1.  Talent at bench, picking up plates one by one and examining them
4.7.2. Panning shot of all plates laid out on the bench – the GasPak ones should be grouped together next to the chamber.








