Occasionally where there were centrifuge or incubator shots... we added an additional closeup shot showing the settings on the equipment. These were slated with the same number but with "SETTINGS" written on the slate.
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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___N______  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: _

B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___N_____ If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 
1) Step 3.1
2) Step 3.2
3) Step 3.3
4) Step 4.1
5) Step 4.2
6) Step 4.3
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) _The protocol is designed to be very simple and straightforward. The single most difficult aspect is ensuring the temperature shifts are followed.
1) Step 4.1
2) Step 4.2
E.  Will the filming need to take place in multiple locations? (Y/N) __N_____ If yes, how far apart are the locations?
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. Experimental Goal (read by voice talent at JoVE):

The overall goal of this procedure is to generate safe, linear, covalently closed DNA minivectors, or DNA ministrings, using a simple, one step production system (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Shirley Wong: This method can help answer key questions in the DNA vector/Gene delivery field; in particular, how to efficiently produce safer and more efficacious gene delivery vectors called DNA ministrings.
1.2. Shirley Wong: The main advantage of this technique is that it is an efficient and simple one-step in vivo approach for the production of DNA ministrings.   

1.3. Shirley Wong:  ** Demonstrating the procedure will be (name)_______________, a PhD candidate from my laboratory. Authors, if you are using this statement, please add in the student’s name. 

1.3.1. Interview style: Author saying the above 

1.3.2. The named student looks up from workbench or desk or microscope and acknowledges the camera.

Protocol (read by voice talent at JoVE):

2. Preparation of Media and Cultures

2.1. TEXT ON WHITE BACKGROUND: The following experiments are all carried out under aseptic conditions [2.1.1-TXT].
2.1.1. Text of the above statement
2.2. To make media, after preparing 500 ml of LB,  600 ml of TB and LB agar for plates [2.2.1-WIDE/MED], autoclave at 121°C for 30 minutes [2.2.2-WIDE/MED].  After cooling, supplement each medium with ampicillin at a final concentration of 100 ug/ml [2.2.3-CU].  Store liquid media at 4°C [2.2.4-WIDE].

2.2.1. Talent at bench places LB on bench or in tray for autoclave next to TB and LB agar – have all labeled in container
2.2.2. Talent places media in to autoclave and closes door
2.2.3. Talent adds ampicillin to media
2.2.4. Talent places liquid media into fridge; B need another version of talent placing plates in fridge for 2.3.2 below
2.3. Then pour 15-20 ml of the LB agar plus Amp into sterile Petri dishes [2.3.1-CU] and after cooling, store upside down at 4°C [2.3.2-WIDE].
2.3.1. Film as written

2.3.2. Use 2.2.4B here

2.4. Streak W3NN[pDMS] cells on LB agar plus Ampicillin [2.4.1-CU] and incubate the plate at 30°C overnight [2.4.2-WIDE], until single colonies can be observed [2.4.3-CU/ECU].  Authors: how do you pronounce this? W3NN[pDMS]
2.4.1. Film as written

2.4.2. Talent places plate into incubator

2.4.3. Talent opens or turns over plate for camera to show single colonies

2.5. Then with a single colony from the streak plate, prepare an overnight culture of W3NN[pDMS] by inoculating 5 ml of LB plus Ampicillin [2.5.1-MED/CU]. Incubate the culture at 30 °C and 230-250 rpm overnight [2.5.2-MED].
2.5.1. Film as written

2.5.2. Talent places culture in shaking incubator; B need a shot of talent removing culture from incubator for 3.2.1 below; C need another shot of talent placing culture into incubator for 3.4.1 below
3. Growth Phase
3.1. In a 125 ml Erlenmeyer flask, inoculate 10 ml of LB plus ampicillin with 100 ul of the W3NN[pDMS] overnight culture to arrive at a 1 in 100 dilution [3.1.1-MED/CU-TXT]. 
3.1.1. Film as written (TEXT: refer to text protocol for preparing different volumes)
3.2. Incubate the culture at 30(C and 250 rpm [3.2.1-MED] until it appears turbid to the naked eye and reaches mid to late log phase [3.2.2-CU-TXT].
3.2.1. Use 2.5.2B here
3.2.2. Talent holds up culture to show turbidity (TEXT: OD600 = 0.8; 1-2 hrs)  
3.3. Next, transfer 1 ml of culture to a clean cuvette [3.3.1-CU].  Then, using a UV-Vis spectrophotometer with a wavelength of 600 nm [3.3.2-MED/CU] and the medium used to grow the cells, set the blank  [3.3.3-CU] before measuring the light absorbance of the culture [3.3.4-CU].
3.3.1. Film as written

3.3.2. Shot of UV-Vis spectrophotometer with wavelength set to 600 nm

3.3.3. Talent adds medium to a cuvette and uses to blank machine

3.3.3B [added] Alternate angle

3.3.4. Talent adds culture and measures absorbance
3.4. If the culture has not yet reached the appropriate OD, return it to the shaker and check once again every half hour [3.4.1-MED].  Once the culture has reached mid log phase, transfer it into sterile 50 ml centrifuge tubes [3.4.2-CU]. 
3.4.1. Use 2.5.2 C here
3.4.2. Talent transfers culture into  50 ml tubes

3.5. Pellet the cells by spinning at 10,000 x g for 10 minutes [3.5.1-MED].  Decant the cleared supernatant into an appropriate biohazard waste container [3.5.2-MED/CU] and use 100 ul of LB + Amp to resuspend the pellets by pipetting up and down or by vortexing [3.5.3-CU].
3.5.1. Talent places tubes into centrifuge and sets speed and time; B need another shot for 4.5.2 below
3.5.2. Film as written

3.5.3. Talent adds LB Amp to a tube and pipettes to resuspend pellet
4. Ministring Production and Harvesting

4.1. To induce ministring production, add 20 ml of LB + Amp to a 125 ml Erlenmeyer flask [4.1.1-CU] and heat to 30(C [4.1.2-MED-TXT].  

4.1.1. Film as written

4.1.2. Talent places at 30 degrees C to warm up  (TEXT: refer to text protocol for larger volumes)

4.2. Transfer the resuspended pellets into the preheated medium [4.2.1-CU] and incubate at 42(C and 250 rpm past log phase, or no longer than one hour for 20 ml [4.2.2-WIDE/MED-TXT].

4.2.1. Film as written

4.2.2. Talent places cultures into 42 degrees C incubator (TEXT: OD600 = 1.0)

4.3. Reduce the temperature to 37(C and leave the culture for an additional 90 minutes [4.3.1-MED/CU-TXT].

4.3.1. Talent reduces temperature and walks away (TEXT: see text protocol for large volume incubation temps and times)

4.4. Then further reduce the temperature to 30(C and leave the culture shaking at 200 rpm for 2 hours [4.4.1-MED/CU].  
4.4.1. Talent reduces temperature and rpms and walks away  

4.5. To harvest the ministrings, transfer the culture into sterile 50 ml centrifuge tubes [4.5.1-CU].  Then centrifuge at 10,000 x g for 10 minutes [4.5.2-MED] and inspect for a pellet [4.5.3-CU].
4.5.1. Film as written

4.5.2. Use 3.5.1B here

4.5.3. Talent holds up tube for camera and shows pellet at bottom 

4.6. Finally, decant the supernatant and use a commercial extraction and endotoxin removal kit to extract the plasmid [4.6.1-MED/CU]. [4.6.2-MED/CU] [4.6.3-WIDE]. 

4.6.1. Talent decants supernatant from a tube and puts in rack next to buffers for extraction kit and begins extraction

4.6.2. Film as written

4.6.3. Talent places tubes into -80 degrees freezer

5. Results: Double-stranded Ministring Production
5.1. After DNA extraction, residual precursor plasmid, LCC prokaryotic backbone, and the DNA ministring will be recovered and can be separated by agarose gel electrophoresis as seen here [5.1.1-LM].
5.1.1. LAB MEDIA Figure 2, Editor, for residual plasmid, point out the band two bands up from the top of the red rectangle (between the 5.0 and 6.0).  For the LCC backbone, point out the top bands in the red rectangle, and for the ministering, point out the lower bands in the red rectangle when mentioned.
5.2. Prior to ministring purification, a qualitative assessment of ministring production can be made at this stage by comparing band intensity of the ministring to the parent plasmid [5.2.1-LM].
5.2.1. LAB MEDIA Figure 2, Editor, for ‘intensity of the ministring’ point out the 2.4 kb band (bottom in red rectangle in lanes 3, 4, and 5), all and for the ‘parent plasmid,’ point out the 5.6 kb bands in the same lanes.

5.3. This figure summarizes ministring production efficiencies likely to occur under various conditions while carrying out the protocol.  Ministring production efficiency was determined based on DNA band intensity [5.3.1-LM].

5.3.1. LAB MEDIA Figure 3, Editor, for the production efficiencies under various conditions, point out the different bars under each condition except for the uninduced column that is empty.  

6. Conclusion (said by authors on camera)

6.1. Shirley Wong: Once mastered, this technique can be fully completed in less than 8 hours if it is performed properly.

6.2. Shirley Wong: While attempting this procedure, it’s important to remember to adhere to the correct temperature shifts.

6.3. Shirley Wong: Following this procedure, other methods like agarose gel electrophoresis or endonuclease digestion can be performed in order to isolate ministrings or check production efficiency.

6.4. Shirley Wong: After its development, this technique can greatly enhance gene delivery to eukaryotic cells.

6.5. Shirley Wong: After watching this video, you should have a good understanding of how to maximize DNA ministring production using this production platform.
6.6. Shirley Wong: Don't forget that working with ethidium bromide, UV illuminators can be extremely hazardous and adequate laboratory safety gear should always be worn while performing this procedure.   

*Note to the Authors: Interview statements will be edited to conform to the length restrictions. I am happy to help if you have any questions.

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, .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.  

Insert your media filenames here.

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 are included in the email accompanying the finalized script.
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