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Authors: Please wear proper personal protective equipment (gloves, lab coat, and eye protection) when you film your protocol. Since this video will be used in an educational setting, it is best to use “gold standard” safety practices and laboratory techniques. Thank you and we hope you have a positive filming experience.

Protocol 

2. Preparation of E. coli DH5α Chemically Competent Cells

2.1. Before starting the procedure, put on the appropriate personal protective equipment including a lab coat and gloves [1-WIDE]. Next, sterilize the workspace with 70% ethanol [2-MED]. 
2.1.1.  Talent approaches bench and puts on PPE in order listed.
2.1.2.  Talent sprays the benchtop with 70% ethanol and wipes it with a paper towel.

2.2. Now, prepare chemically competent cells by depositing a loopful of bacteria onto a sterile LB agar plate and streaking the bacteria with a new loop   streaking approximately a quarter of a loopful bacteria on an LB agar plate [1-CU-TXT]. Then, incubate the plate at 37 ˚C overnight [2-MED].
2.2.1.  Talent picks up LB agar plate and streaks bacteria onto a LB agar plate using a sterile inoculation loop. TEXT: Bacteria = E. coli DH5α
2.2.2.  Talent places the plate in a 37 ˚C incubator and walks away.

2.3. The next day, sterilize the benchtop with 70% ethanol again [1-MED] and remove the plate from the incubator [2-MED-Over-the-shoulder]. Inoculate a single, well isolated colony into 3 mL of LB broth in a conical tube with a sterile loop [3-CU]. Then, grow the culture at 37 ˚C overnight with shaking at 210 rpm [4-MED].
2.3.1.  Talent (already wearing lab coat and gloves) sprays benchtop with 70% ethanol and wipes it down with paper towel.
2.3.2.  Talent walks over to the incubator, removes the plate, and brings it back to the benchtop.  Video editor: In take one, talent just brings plate back to lab bench. In take two, talent walks to incubator and removes plate.
2.3.3.  Talent holds the plate and inoculates a single colony into a conical tube containing 3mL of LB broth. Video editor: Use take 3.
2.3.4.  Talent secures the bacterial culture in a shaking incubator set to 37C and 210 rpm, and presses start.

2.4. The next day, measure the optical density of the overnight culture with a spectrophotometer [1-MED-TXT]. Then, add 100 mL of LB broth to a 1-liter flask [2-CU]… and inoculate it with the overnight culture at an optical density of 0.01 [3-MED].
2.4.1.  Talent loads the sample onto spectrophotometer and takes a reading. TEXT: Optical density measured at 600 nm = OD600
2.4.2.  Talent places an autoclaved flask of LB broth on the bench. 
2.4.3.  Talent inoculates the flask with the overnight bacterial culture. 

2.5. Now, incubate the culture at 37 ˚C with shaking [1-MED-over-the-shoulder] and check the OD600 every 15-20 minutes until the culture reaches mid-exponential growth phase [2-MED-TXT].
2.5.1.  Talent secures bacterial culture in shaking incubator already set to 37C, sets speed to 210 rpm and presses start.
2.5.2.  Show talent checking OD600 after 15 minutes and then taking a final reading after 3 hours have passed. TEXT: OD600 = 0.35 at approximately 3 hours

2.6. After approximately 3 hours, transfer 50 mL of the culture to two ice-cold 50 mL polypropylene tubes [1-MED]. Then, place the tubes back on ice for 20 minutes to cool [2-MED-Over-the-shoulder].
2.6.1.  Talent removes one of the two tubes from the ice and pipets 50 mL of the bacterial culture into it.
2.6.2.  Talent places the tubes back on ice and sets a timer for 20 minutes.

2.7. Next, recover the cells via centrifugation [1-MED-TXT]. Discard the supernatants and place the tubes upside down on a paper towel [2-CU].
2.7.1.  Talent adds tubes to the centrifuge, closes lid, hits start. TEXT: 4,100 rpm, 10 minutes, 4 ˚C 
2.7.2.  Talent discards supernatant and places tubes upside down on a paper towel to dry.

2.8. Next, resuspend the bacterial pellet in 5 mL of ice-cold calcium chloride-magnesium chloride solution and swirl carefully until the pellet has dissolved completely [1-CU-TXT]. Then, add another 25 mL of the solution to the dissolved bacterial pellet [2-MED]. Resuspend the other bacterial pellet as previously demonstrated [3-CU].
2.8.1.  Talent resuspends one of the bacterial pellets in 5 mL of ice-cold CaCl2-MgCl2 solution and swirls carefully until the pellet has dissolved completely. TEXT: 80 mM MgCl2, 20 mM CaCl2 
2.8.2.  Talent adds remaining 25 ml of solution and swirls to mix. Video editor: this was audio slated as 2.8.1 but it is actually 2.8.2.
2.8.3.  Talent starts to resuspend the other bacterial pellet as previously shown. Video editor: For the shots in this soundbite, try to remove video clips where talent accidentally forms bubbles when she resuspends the pellet.

2.9. After this, repeat the centrifugation and remove the supernatants [1-MED]. If the competent cells are going to be directly transformed, resuspend each bacterial pellet in 2 mL of an ice-cold 0.1 M calcium chloride solution by swirling the tubes carefully [2-CU-TXT].
2.9.1.  Talent removes the tubes from the centrifuge and discards the supernatants as previously shown. Video editor: Do NOT use take 1.
2.9.2.  Talent resuspends each bacterial pellet in 2 ml of an ice-cold CaCl2 solution and swirls the tubes carefully. TEXT: See text for longer term storage of competent cells


3. Transformation 

3.1. [bookmark: _GoBack]To begin the transformation procedure, transfer 50 µL of competent cells to two labeled 1.5 mL polypropylene tubes [1-MED]. Then, add 1 µL of pUC19 (pronunciation: puck – nineteen) plasmid DNA to one of the tubes [2-MED-TXT]. Mix gently, avoiding bubble formation, and incubate both tubes for 30 minutes on ice [3-MED-Over the shoulder].
3.1.1. Talent transfers 50 µL of competent cells to each of two 1.5 mL polypropylene tubes.
3.1.2.  Talent adds 1 L of pUC19 plasmid DNA to the first labeled tube only. The other tube is without plasmid DNA and serves as the negative control. TEXT: Tube 1: 100 pg of pUC19 plasmid DNA (Video editor: Add a line break here) Tube 2: Negative Control Video editor: Use take 2
3.1.3.  Talent flicks the tube gently to mix (avoiding bubble formation) and places both tubes on ice. 

3.2. After incubation, transfer the tubes to a heat block and incubate at 42 ˚C for 45 seconds [1-MED-TXT]. Immediately transfer tubes to ice and incubate for 2 minutes [2-MED-Over-the-shoulder]. Now, add 950 µL of SOC media to each tube and incubate them for 1 hour at 37 ˚C to allow the bacteria to recover and express the antibiotic resistant marker encoded in the plasmid [3-MED-TXT].
3.2.1.  Talent removes tubes from ice bucket and transfers to a preheated heat block set to 42 ˚C and sets timer for 45 seconds. Caution: Do NOT exceed indicated temperature or incubation time
3.2.2.  Talent removes tubes from heat block, transfers them to an ice bucket, and sets a timer for 2 minutes. 
3.2.3.  Talent incubates the tubes in the shaker. Talent adds 950 µL of SOC media to each tube and transfers to a 37 ˚C incubator for 1 hour. TEXT: SOC: Super Optimal Broth Video editor: Only show this text overlay when VO is saying “Now, add 950 uL of SOC media to each tube”. Video editor: Do not use take 1

3.3.  To make a 1/100 dilution, add 990 µL SOC media and 10 µL of cell suspension to a 1.5 mL tube [1-CU]. Then, make a 1/10 dilution by adding 900 µL SOC media and 100 µL of the cell suspension to a 1.5 mL tube [2-MED]. Next, plate 100 µL of the diluted cell suspensions onto separate selective plates containing ampicillin using a spreader [3-CU] and incubate the plates at 37 ˚C for 12-16 hours [4-MED-Over the shoulder-TXT].
3.3.1.  Talent adds 990 µL SOC media to a 1.5 ml tube and then adds 10 µL of cell suspension to the same tube and gently mixes by pipetting up and down.
3.3.2.  Talent adds 900 µL SOC media to a 1.5 ml tube and then adds 100 µL of cell suspension to the same tube and gently mixes by pipetting up and down.
3.3.3.  Talent plates 100 µL of the diluted cell suspension onto a selective plate using a spreader and then repeats the process for the other dilution. TEXT: The dilutions should yield 30-300 CFU per plate 
3.3.4.  Talent places the plates in the incubator and shuts the incubator door. 



4. Data Analysis

4.1. After incubation, count the colony forming units, or CFU’s, per plate obtained through transformation and record these data [1-MED]. To verify that the transformants have the pUC19 plasmid, pick a single, well isolated colony from a plate with a sterile looppipette tip and introduce it to a tube containing 3 mL of LB broth [2-CU]. Then, incubate the culture at 37 ˚C with shaking overnight [3-MED-Over the shoulder-TXT].
4.1.1.  Talent starts to count and record the colonies per dilution plate. 
4.1.2.  Talent picks up a plate and picks a single colony using a sterile loop pipet tip and drops the pipet tip into a tube containing 3 mL LB medium. 
4.1.3.  Talent places the tube in a shaking incubator. TEXT: 37C, 210 rpm, 16-20 h

4.2. The next day, use a DNA miniprep kit to isolate DNA from 3 mL of the culture, according to the manufacturer’s instructions [1-MED]. After completing the DNA miniprep, digest the 1 µg of purified pUC19 with a restriction enzyme at 37 ˚C for 1 hour [2-CU-TXT].
4.2.1.  Talent performs brief, representative steps of using a DNA miniprep kit.  
4.2.2.  Talent digests the 1 µg of purified pUC19 with a restriction enzyme at 37 ˚C for 1 hour. TEXT: (Video editor, show table below) 
	Component
	Amount

	10X NEB Cutsmart buffer
	2.5 µl

	Plasmid pUC19
	1 µg

	HindIII
	1 µl

	H2O to
	25 µl 



4.3.  Now load 20 µL of a molecular weight ladder, 1 µg of digested plasmid DNA, and 1 µg of undigested plasmid DNA into consecutive wells of a 1% agarose gel containing 1 µg/ml ethidium bromide [1-CU]. Then, run the gel for 1 hour at 95 V [2-MED]. Finally, visualize the gel with a UV illuminator and compare the size of digested and undigested plasmid DNA [3-LM].
4.3.1.  Talent loads 1 µg of digested and undigested pUC19 DNA separately onto a 1% agarose gel, as well as 20 µl of a 1 Kb plus DNA ladder.
4.3.2.  Talent puts in the settings and presses start. 
4.3.3.  Authors: Please submit an image of the previously run gel that you want to be shown here. Video editor: Use Figure 4

5. Results 

5.1. In this experiment, E. coli DH5α chemically competent cells were prepared using an adaptation of the calcium chloride procedure and then transformed with the plasmid pUC19 to determine transformation efficiency [1-LM].
5.1.1.  See storyboard
5.2. To calculate the transformation efficiency, an indicator of how well the cells took up the extracellular DNA, the colonies obtained during transformation are counted [1-LM]. The transformation efficiency is calculated using a specific equation [2-LM].
5.2.1.  See manuscript: Table 1
5.2.2.  See manuscript: Equation/calculation example under Data Analysis and Results section. 

5.3. This preparation yielded a transformation efficiency well beyond the expected range [1-LM-TXT].
5.3.1.  See storyboard: Use example for this experiment. TEXT: TE = 2.46 x 108 CFU/µg

5.4. Analysis of the recovered plasmid DNA digestion indicated that the plasmid used has an expected size of pUC19 DNA, 2686 bp [1-LM].
5.4.1.  See storyboard: Figure 4 




