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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? N
C. Which steps of from the protocol section below will viewers benefit most from having filmed? 
2.4., 2.6., 3.2., 4.6.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? n/a
E. Will the filming need to take place in multiple locations? N
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance. Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 

A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Jack C. Leo: This method is useful in the microbiology field, such as for finding out the functions of specific genes. 

1.2. Jack C. Leo: The main advantage of this technique is that it a fast and reliable way of generating knock-out mutants of E. coli.   

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. Jack C. Leo: Demonstrating the procedure will be Thomas Trunk, a grad student from my laboratory.  
1.3.1. Interview style: Author saying the above 

1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
Protocol: (read by voice talent at JoVE)
2. Phage Lysate Preparation
2.1. To infect a donor strain containing a gene deletion based on an excisable antibiotic cassette [1-WIDE], first grow the bacteria in 5 mL of lysogeny broth, or LB, with 10 millimolar calcium chloride [2-MED] and optionally with 25 micrograms/mL of kanamycin to an optical density at 600 nm of about 1.0 [3-CU].
2.1.1. Talent collecting bacterial sample from donor strain culture [Shots 2.1.1 – 2.1.4 combined] (Editor: The videographer mentioned that these shots were combined, but there is no 2.1.4 – not sure if they added a shot or just miswrote the number)
2.1.2. Talent adding bacteria to LB broth culture

2.1.3. Sample being added to spectrophotometer
2.2. Make a dilution of an existing P1 phage stock in the LB medium [1-CU-TXT] and mix 200 microliters of the bacterial suspension with 100 microliters each phage dilution in individual 15-mL centrifuge tubes [2-MED].

2.2.1. Stock being added to tube, with dilution tubes and labels visible in frame (TEXT: e.g. 1 x 10-3 to 1 x 10-7)

2.2.2. Talent adding bacteria to tube of phage

2.3. Incubate the tubes for 20 minutes at 37 °C [1-CU]. 

2.3.1. Tube(s) being placed at 37 °C

2.4. At the end of the incubation, add approximately 3 mL of molten top agar supplemented with 10 millimolar calcium chloride to the tubes [1-MED], mix the contents by vortexing [2-CU], and pour the mixtures onto prewarmed LB plates to make even layers [3-MED-over the shoulder].
2.4.1. Talent adding agar to tube(s) [Shots 2.4.1, 2.4.2, and 2.4.3 combined]
2.4.2. Tube(s) being vortexed

2.4.3. Talent adding mixture to plate(s) 
2.5. Then incubate the plates overnight at 37 °C [1-MED].
2.5.1. Talent placing plate(s) at 37 °C 
2.6. The next morning, select a plate with a semi-confluent growth of phage plaques [1-LM] and use an inoculation loop to scrape the top agar layer into a centrifuge tube [2-CU].
2.6.1. Figure 3 for video.ai: Video Editor: please emphasize middle image

2.6.2. Agar being scraped/scraped into tube

2.7. Under fume hood, add 1-2 mL of LB and a drop of chloroform to the tube [1-MED] and vortex the tube vigorously for 1 minute. [2-CU].

2.7.1. Talent at fume hood, adding chloroform to tube, with chloroform container visible in frame

2.7.2. Tube being vortexed

2.8. Pellet the agar and bacterial cells by centrifugation [1-MED-TXT] and transfer the supernatant to a microcentrifuge tube, avoiding debris from the pellet [2-CU].
2.8.1. Talent adding tube(s) to centrifuge (TEXT: 15 min, ≥4000 x g, RT)
2.8.2. Supernatant being added to tube

2.9. Then add 2 drops of chloroform [1-MED] and store the lysate at 4-10 °C [2-CU-TXT].

2.9.1. Talent at fume hood, adding chloroform to tube, with chloroform container visible in frame

2.9.2. Lysate being placed at 4-10 °C (TEXT: Do not freeze phage lysate)

3. P1 Transduction
3.1. For P1 transduction, grow the recipient strain in supplemented LB to an optical density of 600 nm [1-WIDE] and add calcium chloride to the recipient strain culture to 10 millimolar with mixing [2-MED].

3.1.1. Talent adding sample to spectrophotometer

3.1.2. Talent adding calcium chloride to tube

3.2. Next, add the appropriate volume of phage lysate from the top of the sample to avoid transferring the chloroform [1-CU] to 1 mL of recipient culture to achieve a multiplicity of infection of 0.5 [2-MED-TXT] and statically incubate the mix for 20 minutes at 37 °C [3-CU].
3.2.1. Sample being collected from top layer

3.2.2. Talent adding lysate to recipient culture (TEXT: See text for MOI calculation details)

3.2.3. Tube being placed at 37 °C

3.3. At the end of incubation, stop the infection with sodium citrate [1-MED] and centrifuge the transduced bacteria [2-CU-TXT].

3.3.1. Talent adding sodium citrate to tube, with sodium citrate container visible in frame

3.3.2. Tube(s) being placed into centrifuge bucket (TEXT: 2 min, 5000 x g, RT)
3.4. Jack C. Leo: “Adding sodium citrate after the transduction is an essential step, as it prevents further infection by wild-type bacteriophages.” [1-MED-interview style]
3.4.1. Jack C. Leo, speaking the above interview style (looking just off-camera)

3.5. Resuspend the pellet in 1 mL of fresh LB supplemented with 100 millimolar sodium citrate [1-CU] and wash the cells two more times to ensure the removal of free phages and calcium [2-MED].
3.5.1. Sodium citrate being added to tube, with sodium citrate container label visible in frame

3.5.2. Talent adding tube(s) to centrifuge

3.6. After the last wash, resuspend the bacteria in 1 mL of fresh LB supplemented [1-MED] with 100 millimolar sodium citrate for a 1-hour incubation at 30 °C and 100 rpm [2-CU].
3.6.1. Talent adding broth to tube

3.6.2. Tube shaking on shaker 
3.7. At the end of the incubation, collect the bacteria by centrifugation [1-MED] and resuspend the pellet in about 100 microliters of LB supplemented with 100 millimolar sodium citrate [2-CU].

3.7.1. Talent adding tube(s) to centrifuge

3.7.2. Shot of pellet if visible, then pellet being resuspended, with LB + sodium citrate container label visible in frame

3.8. Then spread the bacteria on an LB plate supplemented with 25 micrograms/mL of kanamycin and 10 millimolar sodium citrate [1-MED-over the shoulder] and grow the bacteria at 30 °C until colonies appear [2-CU].
3.8.1. Talent spreading bacteria onto plate

3.8.2. Plate being placed at 30 °C

4. Kanamycin (Kan) Cassette Excision

4.1. To select the transductants, restreak the colonies onto new LB + kanamycin plates for single colony growth at 30 °C until single colonies appear [1-WIDE].

4.1.1. Talent streaking plate

4.2. To excise the kanamycin cassette, make the kanamycin-resistant recipient strain electrocompetent, add 1 picogram of the recombinase-encoding pCP20 (P-C-P-twenty) plasmid DNA to the cell suspension [1-MED], mix the suspension gently [2-CU], and transfer it to a cooled, 1-mm electroporation cuvette [2-MED].
4.2.1. Talent adding plasmid to cell suspension [Shots 4.2.1, 4.2.2, and 4.2.3 combined]
4.2.2. Suspension being mixed

4.2.3. Talent adding suspension to cuvette

4.3. Set the electroporator to 1.8 kV for electroporation of the cells [1-CU] and rescue the transformed cells with 1 mL of SOC (sock) medium for 1 hour at 30 °C [2-MED].
4.3.1. Cells being electroporated, with 1.8 kV setting visible in frame OR Electroporator being set to 1.8 kV

4.3.2. Talent adding medium to bacteria 
4.4. Then plate 100 microliters of the cells on LB + Ampicillin plates for overnight culture at 30 °C [1-CU].

4.4.1. Bacteria being streaked (Videographer Comment: 4.4.1 have the wrong slate, it is slated as 4.3.2 T2. There are two clips slated 4.3.2 T2. The one at TC 11.51.43 is the real 4.3.2 T2, the one at TC 11.55.10 is really 4.4.1.)
4.5. The next morning, pick single colonies for inoculation in fresh LB without antibiotics [1-CU] and grow the cells overnight at the non-permissive temperature of 43 °C to induce the expression of flippase recombinase [2-MED].
4.5.1.  Colony being picked, with LB culture flask visible in frame

4.5.2. Talent placing flask at 43 °C

4.6. Then plate 50 microliter serial dilutions on non-selective plates for overnight culture at 30 °C [1-MED-TXT] and screen for clones that have lost their antibiotic-resistance cassette [2-CU].
4.6.1. Talent streaking plate, with dilution tubes visible in frame (TEXT: Screen after 24 h for antibiotic-resistance 
4.6.2. Shot of plate w/ colonies that have lost antibiotic-resistance cassette
5. Results: TAA Expression by a tamA Deletion Strain
5.1. After P1 transduction and kanamycin cassette excision as just demonstrated, several clones sensitive to both Ampicillin [1-LM] and kanamycin can be obtained and the successful deletion of the tamA (tam [rhymes with ham]-A) gene within the clones can be verified by colony PCR [2-LM].

5.1.1. Figure 2.tif: Video Editor: please add/emphasize arrows

5.1.2. Figure 4.tif: Video Editor: please emphasize deltatamA lane
5.2. After inducing protein production, the outer membrane fractions of the expression cultures can be isolated and analyzed by SDS-PAGE [1-LM].
5.2.1. 5A for video.ai: no animation

5.3. No major differences are observed between the expression levels in wild type [1-LM] and tamA knockout recipient strains [2-LM], although YadA (yad-A) appears to be produced at somewhat lower levels in the knockout strain [3-LM]. The opposite appears to be true for EibD (abe-D) [4-LM].
5.3.1. 5A for video.ai: Video Editor: please emphasize deltaABCF pIBA2 lane

5.3.2. 5A for video.ai: Video Editor: please emphasize deltatamA pIBA2 lane

5.3.3. 5A for video.ai: Video Editor: please add/emphasize YadA text and arrowhead as in original Figure 5A

5.3.4. 5A for video.ai: Video Editor: please add/emphasize EibD text and arrowhead as in original Figure 5A
5.4. To examine whether the lack of TamA might influence the correct folding or transport of the proteins, the ability of the proteins to bind to ligands can be tested by a collagen far-western blot [1-LM].
5.4.1. 5b for video.ai: no animation

5.5. In this representative experiment, YadA bound collagen was detected at a similar level in both the wild type and knockout strains, demonstrating that the protein is correctly folded and functional [1-LM]. 
5.5.1. 5B for video.ai: Video Editor: please emphasize YadA bands 
5.6. Similarly, the IgG-binding activities of EibD in the two strains correlated with the expression of the protein [1-LM], demonstrating that the deletion of tamA does not have a significant effect on trimeric autotransporter adhesin biogenesis [2-LM].
5.6.1. 5C for video.ai: Video Editor: please add/emphasize arrowhead as in Figure 5C for video with arrow.ai
5.6.2. Figure 5C: no animation
6. Conclusion (said by authors on camera):
6.1. Jack C. Leo: While attempting this procedure, it’s important to remember to use good aseptic technique and to remember to grow the pCP20-containing bacteria at 30 (C or lower.

6.2. Jack C. Leo: Don't forget that working with chloroform can be extremely hazardous and that precautions, such as working in a fume hood and ensuring personal protection by wearing chemical-resistant gloves and a lab coat, should always be taken while performing this procedure.   

Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 

3.1.2. Figure2.tif - dual color imaging of tumor angiogenesis at 100X

Formats: For static images, we prefer .tiff, .eps, Illustrator, PowerPoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi. The higher resolution, the better. Likewise, any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files. 
Figure 2.tif

Figure 4.tif

Figure 3 for video.ai

5A for video.ai
5B for video.ai
5C for video.ai

General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.  

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples. 
All tubes/flasks should be pre-labeled neatly before we arrive. 
Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions in the email accompanying the finalized script.
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