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[bookmark: _GoBack]Protocol:

Gram Staining
To begin the procedure, tie back long hair and put on the appropriate personal protective equipment including lab coat and gloves. [1-WIDE]. Then, clean a fresh microscope slide with a laboratory wipe. [2-CU]
Talent approaches bench and puts on PPE in order listed. Please work next to a sink for later steps. 
Talent cleans a microscope slide with a laboratory wipe Editor: There’s two takes for this shot, one CU and one ECU. Both are fine.

Next, pipet 10μl of 1X phosphate buffered saline onto the first slide. [1-MED-TEXT] Then, use a sterile pipet tip to select a single bacterial colony from the LB agar plate. [2-CU-TEXT] Smear the bacterial colony into the liquid to produce a thin even layer. [3-CU TEXT] 
Talent pipettes 10μl PBS [TEXT: PBS: Phosphate Buffered Saline]
Talent picks up plate with colonies, takes sterile pipet and selects colony [TEXT: Escherichia coli is used here] [TEXT: Bacteria: Escherichia coli] (OR Staphylococcus aureus: authors – we only need to demonstrate one to showcase the procedure, so please tell us which one you choose on filming day. I know these are a positive and a negative – we can show images for both in the results) 
Talent smears colony into the liquid forming a thin even layer. Make sure we can see the thin layer. [TEXT: Do not use cultures more than 24 h old]

 Set the slide on the bench top and allow it to fully air-dry. [1-MED] Once dried, light a Bunsen burner to heat fix the bacteria. [2-MED] Using tongs, pass the slide through the burner flame several times with the bacteria side up, taking care not to hold the slide in the flame too long, which may distort the cells [3-MED/CU] 
Talent sets slide on the bench and walks away. 
Talent returns to the bench, and lights Bunsen burner.
Talent picks up slide with tongs and passes it through the flame 4-5 times with bacteria side up. Then talent holds the slide with tongs puts the slide back on the bench to let it cool. 

 Now, working over the sink, hold the slide level and apply several drops of Gram’s Crystal Violet to completely cover the bacterial smear [1-MED], and then place the slide onto the bench to stand for 45 seconds [2-CU]. Next, hold the slide at an angle and gently squirt a stream of water onto the top of the slide, taking care not to squirt the bacterial smear directly. [3-CU]
Talent holds slide level over the sink and applies Crystal Violet Editor: Use take2
 Talent places slide onto benchtop and presses start on a timer set to 45 seconds. 
Talent picks up the slide and holds it at an angle over the sink, and then gently squirts an indirect stream of water onto the top of the slide. 

     
Now, holding the slide level again, apply Gram’s Iodine Solution to completely cover the stained bacteria, and then allow it to stand for another 45 seconds. [1-MED-Over the Shoulder] Next, carefully rinse the iodine from the slide as shown previously. [2-MED]
 Talent holds slide level and applies Iodine solution to the slide, and then places it onto the bench to incubate, next to a timer set to 45 s. 
 Talent rinses iodine from slide with indirect stream of water. 

While holding the slide at an angle, add a few drops of Gram’s Decolorizer to the slide [1-CU-TEXT] allowing it to run down over the stained bacteria just until the runoff is clear, for approximately 5 seconds. [2-CU-TEXT] Immediately rinse with water as shown previously - this will limit over-decolorizing the smear. [3-MED]
 Talent holds the slide at an angle and adds a few drops of Decolorizer. [TEXT: Gram’s Decolorizer: 25% acetone, 75% isopropanol]
We should see the liquid run over the bacteria and runoff going from colored to clear. [TEXT: Approx. 5 seconds] Editor: Shots 2.6.1 and 2.6.2 had to be combined. The text from 2.6.1 is applicable to the whole of the 2.6.1+2.6.2 combined shot.
 Talent rinses Decolorizer from slide with indirect stream of water. Editor: Take1 for all 3 shots is 1 shot, a combination of 2.6.1+2.6.2+2.6.3 in CU, by mistake. For take2, there’s a 2.6.1+2.6.2 CU shot, and a 2.6.3 MED shot. Technique-wise, all of them are correct and usable.

Next, holding the slide level again, apply Gram’s Safranin counterstain to completely cover the stained bacteria. [1-MED-Over the Shoulder] After 45 seconds, gently rinse the Safranin from the slide with water as shown previously…[2-MED], and then blot dry with paper towels. [3-CU TEXT] 
Talent holds slide level and applies Gram’s Safranin to the slide, then talent sets slide on the bench.
 Talent stops timer and then picks up the slide and holds it at an angle over the sink. Talent gently rinses Safranin from slide with indirect stream of water Editor: If you use Take2, exclude the last 8-10 seconds of the video that shows the blotting.
 Talent gently blots excess water from the slide with paper towels. [TEXT: Do not rub]

Finally, add a drop of immersion oil directly to the slide [1-CU] and then examine the slide using a light microscope with a 100x oil objective lens. [1-MED]
 Talent adds a drop of immersion oil directly to the slide
 Talent places slide onto the microscope stand, and switches to the 100X oil objective. Editor: The second half of this shot also includes additional optional actions - the talent adjusting the focus knob, and then looking into the scope. Include these if there is enough VO or time to cover.

Capsule Staining

To begin this staining protocol, first put on the correct personal protective equipment, and then ensure that the glass slides that will be used are clean. [1-MED]
Talent (already wearing lab coat) puts on gloves. Then talent picks up and cleans a glass slide.	

Next, prepare the solutions. To make 1% Crystal Violet solution, mix 0.25 grams of Crystal Violet powder with 25 ml distilled water, and vortex until dissolved. [1-MED] Then, prepare 1% Congo Red solution by mixing 0.25 grams of Congo Red powder with 25 ml distilled water, and vortex until dissolved. [2-MED]
Talent adds 0.25 grams of Crystal Violet to a 50ml conical tube and then adds 25 ml distilled water. Vortex the solution until dissolved. 
Talent adds 0.25 grams of Congo Red to a 50 ml conical tube and then adds 25ml distilled water. Vortex the solution until dissolved. 

Now, pipet 10 μL of the Congo Red solution onto the slide. [1-MED] Using a clean sterile pipet tip, select a single bacterial colony from the LB agar plate. [2-CU-TEXT] Then, smear the bacterial colony into the dye to produce a thin even layer. [3-CU] 
Talent pipettes 10μl Congo Red onto the slide
Talent picks up plate with colonies, takes sterile pipet tip and selects colony. [TEXT: Bacteria: Acinetobacter baumannii]
Talent smears colony into the liquid dye forming a thin even layer. Make sure we can see the thin layer.

Completely air-dry the bacterial slide for 5-7 minutes [1-MED-TEXT] Once the slide is dry, flood the smear with enough 1% Crystal Violet to cover the smear, and let it sit for 1 minute. [2-CU] Now hold the slide at an angle and gently squirt a stream of water onto the top of the slide, taking care not to squirt the bacteria directly. [3-MED] 
Talent sets slide on the bench and sets timer for 5 minutes [TEXT: 5-7 min, room temp; Do NOT heat fix] Editor: This shot has one WIDE take and one CU take. Both are usable.
Talent picks up the slide and floods the smear with 1% Crystal Violet and then places it on the bench for 1 minute.
Talent squirts top of slide away from bacteria and lets water gently run down over the stained bacteria. 

Continue holding the slide at a 45-degree angle until completely air-dried. [1-MED-TEXT] Finally, add a drop of immersion oil directly to the slide [2-CU], and then examine the slide using a light microscope with a 100x oil objective. [3-MED]
Talent holds slide at 45-degree angle for several seconds. [TEXT: Approx. 5 minutes] Editor: Take1 of 3.5.1 is at the end of the 3.4.3 shot. Takes 2 and 3 are in a single separate shot. All takes are usable.
Talent adds a drop of immersion oil directly to the slide.
 Talent examines the slide on the microscope using 100x objective. Editor: Talent looking through the scope is the key part of the shot, everything before that is optional.

Endospore Staining - Schaeffer-Fulton method

To perform endospore staining, first prepare a 0.5% Malachite Green solution by mixing 0.125 grams of Malachite Green powder with 25 mL distilled water [1-MED], and then vortex the solution until dissolved [2-CU]. 
Talent adds 0.5 grams of Malachite Green in a beaker of 100 mL distilled water. Authors – if you change this on filming day to making a 25 mL aliquot also, please let us know so we can adjust the script.
Editor: Shots 4.1.1 and 4.1.2 were combined. 
 Talent stirs vortexes the solution with a stirrer until powder is dissolved. 

Next, pipet 10μl of 1X PBS onto the center of the slide. [1-MED] Then, use a sterile pipet tip to select a single bacterial colony from the LB agar plate.[2-CU-TEXT] Smear the bacteria into the liquid to produce a thin, even layer. [3-CU TEXT] 
Talent pipettes 10μl PBS 
Talent picks up plate with colonies, takes sterile pipet and selects colony. [TEXT: Bacteria: Bacillus subtilis]
Talent smears colony into the liquid forming a thin even layer. [TEXT: Use cultures between 18 and 36 hours old]

Now, set the slide on the bench top and allow it to fully air-dry. [1-MED] Once dried, light a Bunsen burner to heat fix the bacteria. [2-MED-over-the-shoulder] Pass the slide through the blue burner flame several times, with the bacteria side facing up [3-MED]. Then, once the slide has cooled, place a piece of pre-cut lens paper over the heat-fixed smear. [4-CU] 
Talent sets slide on the bench and walks away. Editor: There’s 2 takes in the same shot, both are usable.
Talent returns to the bench, and lights Bunsen burner. Editor: Exclude last ~10 sec of the shot where talent picks up the slide.
Talent picks up slide with tongs and passes it through the blue part of the flame 4-5 times with bacteria side up.
 Then talent holds the slide with tongs to let it cool and then places a piece of lens paper (cut to fit the bacterial smear) over the heat fixed smear and sets it on the bench. Editor: Videographer’s voice says incorrect shot number, please disregard the voice. Filename has corrected shot number.

Next, turn on a heat block to the highest setting and bring a beaker of water to a boil. [1-MED] Saturate the lens paper with the Malachite Green solution, [2-CU] and using tongs, place the slide on top of the beaker of boiling water to steam for 5 minutes. [3-MED-Over the shoulder] Keep the lens paper moist by adding more dye one drop at a time as needed. [4-CU-TEXT]
Talent turns on heat block and places a beaker of water on top of the heat block.  Editor: Last ~12 sec of the shot is optional. 
Talent saturates the lens paper with malachite green solution. 
 Using tongs, talent places the slide on top of the beaker of boiling water. 
Talent adds dye solution one drop at a time as needed. [TEXT: 5 min; Avoid drying out the dye solution]

Next, again using tongs, pick up the slide from the beaker and remove and discard the lens paper. [1-MED] Allow the slide to cool for 2 minutes. [2-MED] Working over the sink, hold the slide at an angle and gently squirt a stream of water onto the top of the slide. [3-CU]
Talent picks up slide from beaker, sets down the slide and removes and discards the lens paper. 
Talent sets the slide on the bench to cool next to a timer set 2 minutes, then presses start on the a timer next to the slide, set for 2 min.  Editor: Shots 4.5.1 and 4.5.2 had to be combined. The last ~15 sec of the shot showing the close-up of the slide is optional.
Talent picks up the slide and holds it at an angle over the sink. Talent gently rinses the slide with an indirect stream of water and allows it to run down over the smear.

Now, hold the slide level and apply Safranin to completely cover the slide, then allow to stand for 1 minute. [1-MED] Next, hold the slide at an angle and rinse as previously shown [2-MED] Allow the slide to air-dry on the benchtop. [3-MED Over the shoulder-TEXT]]
Talent holds slide level over the sink and applies Safranin. Then talent sets slide on the bench for 1 minute. 
Talent picks up the slide and holds it at an angle over the sink. Talent gently squirts an indirect stream of water onto the top of the slide and lets it gently flow down. 
Talent sets slide on the bench to completely air-dry. [TEXT: Approx. 5 minutes]

 Finally, add a drop of immersion oil directly to the slide and then examine the slide with a light microscope with a 100x oil objective. [1-MED]
Talent adds a drop of immersion oil directly to the slide and examines slide on the microscope using 100x objective.

Results 


In the gram staining protocol, two different colored stains can result. Dark purple staining indicates that the bacteria are gram-positive, and that they have retained the crystal violet stain. In contrast, reddish-pink staining is a characteristic of gram-negative bacteria, which instead will be colored by the safranin counterstain. 
See storyboard: Use Author Fig3_Gram.jpg 

Additionally, different shapes and arrangements of bacteria can be visualized after gram staining. For example, it is possible to differentiate cocci – or round bacteria – from rod-shaped bacillus; or identify bacteria which form strands compared to those which typically aggregate as clumps or occur singly. 
See storyboard

In a capsule-stained microscope image, the bacterial cells will typically be stained purple, and the background of the slide should be darkly stained. Against this dark background the capsules of the bacteria, if present, will appear as a clear halo around the cells.
See storyboard: Use author Fig5_CapsuleStain

Lastly, in endospore staining, vegetative cells will be stained red by the safranin counterstain. If endospores are present in the sample, these will retain the malachite green stain and appear blueish-green in color.
See storyboard: Use author Fig8_Endospores 
