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NOTE: The video will show the hands of Ms. Teresa Brooks from Dr. Pukatzki’s laboratory in Edmonton Canada, carry out the procedure, but no faces will be recorded in Canada (other than at the introduction of Ms. Brooks).  The sound of the interview and conclusion (part B, 1.1 – 1.8 and part 6, 6.1 – 6.6 respectively) will be produced in house in South Texas as per specifications from JoVE staff after the shoot in Canada is complete.
Title: Rapid Protocol for Preparation of Electrocompetent Escherichia coli and Vibrio cholerae
Authors, please fill out the brief questionnaire below.   
A. Will you require assistance with video microscopy, such as filming a complex dissection or microinjection technique (Y/N, please specify steps by number. Also, please list make and model of your microscope)?  _____N_____

B.   Does your protocol include detailed, step-by-step, descriptions of software usage (Y/N, please specify steps by number)? ____N_____

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps__3.1 – 3.2____

D.  What is the single most difficult aspect of this procedure and what do you do to ensure its success?  

Collecting the bacteria during the proper window of time from the agar plate when they are actively growing, this requires observation and timing.  Washing/keeping bacteria cold during collection and making sure the solutions are clean and uncontaminated.
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  
Procedural Narrative:
The overall goal of this procedure is to generate competent bacteria rapidly and conveniently on the same day they are needed for transformation (Intro).
This is accomplished by first plating the bacteria on LB agar and incubating them for 4-6 hours (P1, Editor, begin with the disc at the top left.  Bring in the yellow tip on the left, inject the yellow substance on the disc, remove the tip, then bring in the turquoise colored structure and spread the yellow drops on the disc.  Then remove the spreader).
Next, the bacterial lawn is carefully harvested from the surface of the agar and the pellet is resuspend in sterile cold water or buffer (P2, Editor, transition to the plate on the right with the greenish color, bring in the stick with the loop on the end, and collect a big drop of the green bacteria on the loop).
Then, the bacterial pellet is washed three times at 4°C (P3, Editor, remove the plate, and bring in the tube with the turquoise solution and dip the loop with the bacteria into the solution and deposit the bacteria into the solution.  Remove the loop from the solution empty and close the lid).
Finally, the competent cells are electroporated (P4, Editor, bring in the tip, dip it into the tube, then bring in the columnar structure on the bottom left and transfer the solution from the tip into the top of the column).
Ultimately results can be obtained that show levels of bacterial transformation comparable to those obtained using the traditional method that requires considerable equipment, large volumes of bacterial cultures and sterile buffers (P5).
Paste a copy of your graphic overview here.  The original file should be adobe illustrator (preferred) or powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website.   
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B.  Interview: (Said by you on camera. Don’t forget to smile!)  
Authors: Below are statements we would like you to complete that are complementary to the information contained within the schematic overview.    Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol.    In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line.  **If individuals will be doing the demonstrations but not speaking in the introduction, please use statement 1.8 to introduce these demonstrators (ex PI introducing students).   
1.1) Author name Daniele Provenzano The main advantage of this technique over existing methods, is that fresh competent bacteria can be prepared from virtually any laboratory strain the same day the transformation is planned without the need for large centrifuges, rotors, liters of sterile buffers and cultures.

1.2) Author name Mike Gonzales : Generally, individuals new to this method will not struggle much because this is just a short-cut variation of techniques commonly employed in bacteriology laboratories.

1.3) Author name Daniele Provenzano:  The originator of the protocol cannot be identified as it has been used and optimized by numerous researchers over time.  The method presented here has been used in our laboratories for nearly two decades, and it is our goal to share this useful protocol with our peers.  
1.4) Author name Mike Gonzales: Visual demonstration of this method is important for one step in particular: the collection of bacteria from the lawn on the agar because it takes somewhat of an experienced eye to evaluate the growth on the plate and this is best visualized.

1.5) **Author name Dr. Daniele Provenzano:  Demonstrating the procedure will be Ms. Teresa Brooks, a research assistant (technician, post doc, grad student) from the Pukatzki laboratory at University of Alberta in Edmonton, Canada.  

Protocol (read by voice talent at JoVE):

Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     

2. Preparation of Bacterial Cultures, Tools, and Reagents
2.1. To begin bacterial culture preparation, in the late afternoon, use a small amount of E. coli or V. cholerae to inoculate 1 ml of autoclaved LB broth in sterile borosilicate glass test tubes.
2.1.1. WIDE Talent approaches bench with sterile tubes of LB and places on bench

2.1.2. MED/CU Talent inoculates LB broth in test tubes
2.2. Set the inoculated test tubes in a roller drum and incubate overnight at 37°C , and high speed.
2.2.1. WIDE Talent places tubes in roller drum and turns on

2.3. Prepare a cell spreader in the shape of a “hockey stick” from a glass rod by heating the middle of the rod in the flame of a Bunsen burner until the glass softens then use tweezers or pliers to gently direct the bend into a 135° angle.
2.3.1. CU Talent picks up a glass rod and heats the middle in a Bunsen burner until it softens and then uses pliers to bend at a 135 degree angle (Video Editor: It sounds like this was combined with 2.4.1)
2.4. Heat the rod once more at the mid point between the end and the first bend and bend it at a 45° angle inwards.
2.4.1. CU Talent heats rod again and bends at 45 degree angle inwards (Video Editor: It sounds like this was combined with 2.3.1)
2.5. Prepare LB-agar plates with and without antibiotics and store at 4°C.
2.5.1. MED/CU With two sleeves of labeled plates on bench, talent picks up plates
2.5.2. WIDE Talent places plates into fridge
3. Preparation of Electrocompetent Bacteria
3.1. The next morning, plate 100 ul of overnight culture onto each LB agar plate using the cell spreader.  

3.1.1. MED/CU Talent takes up 100 ul of culture with the pipette and ejects onto plate and  spreads culture on plate - have other plates visible

3.2. Incubate the plate at 37°C for four to six hours, or until a thin lawn of bacterial growth becomes visible.
3.2.1. WIDE Talent places plates into incubator; B need another version for 4.5.2 below

3.2.2. ECU Talent near flame holds open plate to see lawn
3.3. Using an inoculating loop, harvest an ~2mm diameter bacterial mass from the plate and resuspend it in 1 ml of ice cold 2 mM CaCl2 if using V. cholerae, or sterile ddH2O for E. coli.
3.3.1. CU/ECU Talent uses a disposable plastic loop to harvest a 2mm diameter bacterial mass from plate then removes tube from ice and resuspends in liquid - have both the plate and the tube labeled with the culture/solution 
3.4. Using a refrigerated centrifuge set at 4°C, spin the suspension for 5 minutes at 5,000 x g.  Discard the supernatant and repeat the wash two more times.
3.4.1. MED Talent places tubes into centrifuge and closes door 
3.4.2. CU Talent discards supernatant and adds 1 ml of ice cold solution
3.5. After removing the final supernatant, resuspend the pellet in 40 ul of CaCl2 or ddH2O and keep on ice (TEXT: can be stored at -80°C). 
3.5.1. CU Talent adds 40 ul of solution to tube and gently resuspends pellet then places on ice
4. Transformation of Electrocompetent Bacteria
4.1. To carry out a transformation, add up to 1 (g of plasmid DNA (TEXT: up to 1 (l in water or TE) to the 40 (l bacterial suspension and transfer the mixture into a pre-chilled, sterile 0.2 cm gap cuvette.
4.1.1. CU Talent pipettes an aliquot of plasmid DNA then adds it to tube of cells stored on ice

4.1.2. CU Talent transfers suspension to cuvette on ice
4.2. Insert the cuvette into the electroporation chamber of the pulse control module, and electroporate at 1.8 kV, and 25 (F.  The time constant should be ~5.0 sec., and no arcing should occur.
4.2.1. MED/CU Talent inserts cuvette into pulse control module

4.2.2. CU Talent sets voltage and electroporates sample

4.3. Quickly resuspend the cells in 1 ml of LB broth and transfer into a previously autoclaved borosilicate glass test tube.

4.3.1. CU Talent adds 1 ml of LB to cells in cuvette then transfers to glass test tube

4.4. Allow the cells to recover by incubating under aerated growth conditions at 37(C for 30 minutes without antibiotic selection.
4.4.1. MED Talent places tubes in shaking incubator and turns on shaking 

4.5. Plate the bacteria onto LB agar plates with antibiotic and incubate at 37(C overnight.
4.5.1. MED/CU Talent pipettes bacterial solution onto LB plate with antibiotic
4.5.2. WIDE Use 3.2.1B here
5. Representative Transformation Results-(second to last section) 
5.1. As shown here, we carried out a set of transformations with E. coli and V. cholerae to compare the transformation efficiency of our rapid methodology with an adaptation of the traditional method originally described by Dower et al. for the preparation of electrocompetent bacteria. 
5.1.1. LAB MEDIA Figure 2 Table 1
5.2. The transformant yield was within the 106-107 CFUs /(g of DNA range in three replicate experiments for E. coli and V. cholerae using the traditional method for electrocompetent cell preparation.  Transformant yield appeared decreased 10 fold to 105-106 CFUs /(g of DNA in three replicate experiments for E. coli and V. cholerae using the rapid method.  
5.2.1. LAB MEDIA Figure 2 Table 1
5.3. For this reason we determined the percentage of transformed bacteria by dividing transformed CFUs by the number of CFUs recovered from “mock transformations” from otherwise identical batches of competent cells.  The percentage of transformed bacteria was within one log regardless of the method of preparation and species transformed.  These results suggest that the efficiency of the rapid method is comparable to that of the traditional lengthier procedure of preparing competent cells and that the representative strains of Vibrio cholerae and Escherichia coli are equally amenable to the rapid procedure.  
5.3.1. LAB MEDIA Figure 2 Table 1 Editor, point out the bracketed numbers in the table with the VO: “The percentage of transformed bacteria was within one log regardless of method of preparation and species transformed” 
INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Transformation efficiency of two bacterial species rendered competent utilizing the traditional method compared to cells prepared using this rapid method:
5.1   Representative results of transformations carried out utilizing the traditional method to produce competent cells are shown here. Between 5 and 10% of both Vibrio cholerae as well as Escherichia coli were transformed utilizing competent cells prepared the traditional way.
        -TABLE 1  left column

5.2   However, comparable levels of transformation efficiency were accomplished utilizing the rapid method on the same two bacterial strains.  Between 2 and 4 % of both Vibrio cholerae as well as Escherichia coli were transformed utilizing competent cells prepared the rapid way.

        -TABLE 2: right column


Please visit the following URL to see an example of how the results will look when complete: http://www.jove.com/video/1597/results-example-mably?access=ksw0bprj 

6. Conclusion (said by authors on camera)

Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line.
6.1 Author name Daniele Provenzano: Once mastered, this technique can be done within 5 hours if performed properly.

6.2 Author name Mike Gonzales: While attempting this procedure, it’s important to remember to 1) harvest the bacteria during logarithmic phase of growth, 2) wash them in sterile, freshly prepared and pre-chilled buffers/water and keeping them cold until resuspended in LB past electroporation.

6.3 Author name Daniele Provenzano: After watching this video, you should have a good understanding of how to rapidly generate competent bacterial, strain-specific cells in your laboratory (restate overall goal of the procedure mention specific steps) by cultivating them on an agar lawn, collecting them during logarithmic phase of growth and washing them in cold buffer in preparation of electroporation.

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff 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.  

Insert your media filenames here. To be produced.
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.
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