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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.) ___4.1 – 4.6
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.) _4.3 and 4.8
E.  Will the filming need to take place in multiple locations? (Y/N) ____Y___ If yes, how far apart are the locations? ___Labs on same floor, 20 meters apart
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 experiment is to develop a simple LAMP method using lyophilized reagents for the detection of C. burnetii in patient samples.

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

1.1. Hua-Wei: The main advantage of this protocol is that no cold chain is required for the storage of the reagents.
1.2. Hua-Wei: This method is ideal for use in resource-limited settings where Q fever is endemic.   

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

1.3. Wei-Mei: This assay is particularly robust because the reaction mixture preparation does not involve complex steps.

D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.4. ** Hua-Wei: Demonstrating the procedure will be Tatyana, a technician from my laboratory.
1.4.1. Interview style: Author saying the above 

1.4.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
Protocol (read by voice talent at JoVE):
2. Prepare Plasmid DNA Dilutions as Standard for LAMP Reaction
2.1. Beginning with DNA for the target gene IS1111a from C. burnetii RSA 493 [2.1.1-WIDE/MED], determine the plasmid concentration with a spectrophotometer at 260 nm [2.1.2-MED/CU].
2.1.1. Talent at bench pipettes DNA solution 

2.1.2. Talent add DNA onto spectrophotometer and close the reader
2.2. Convert the plasmid DNA concentration into copy number using the following calculations, where 6330 equals the length in base pairs of the plasmid and 34.2 ng/ul is the concentration of the plasmid as just determined using the spectrophotometer [2.2.1-LM]. 
2.2.1.  LAB MEDIA Image of calculations – to be provided by authors.  Editor, point out the various parts of the calculation when mentioned.
2.3. Then prepare eight 10-fold serial dilutions of the plasmid to arrive at the following number of copies per microliter [2.3.1-MED/CU-TXT].

2.3.1. Talent at bench prepares serial dilutions with tubes lined up with least diluted on the left.  (TEXT: 5X107, 5x106, 5x105, 5x104, 5x103, 5x102, 5x101, and 5x100) Editor, if possible, line up the text values with each tube, starting with the least diluted tube on the left as 5X107.
3. Perform Standard LAMP Reaction
3.1. To prepare the DNA template for the LAMP reaction, begin with 200 ul of human plasma samples [3.1.1-CU] and with a DNA miniprep kit, extract the DNA according to the manufacturer’s protocol [3.1.2-MED/CU].  Elute the final sample into a 20 ul volume [3.1.3-CU].
3.1.1. Talent holds a tube of plasma sample for camera

3.1.2. Talent  at bench carrying out miniprep

3.1.3. Talent removes elution tube/column from centrifuge and holds for camera to see volume in tube

3.2. Prepare 1 ml of 2X LAMP reaction buffer by combining the following reagents [3.2.1-CU-TXT].   Mix by pulse vortexing for 10 seconds [3.2.2-MED/CU].
3.2.1. Talent at bench adds LAMP reaction buffer components to tube  (TEXT:  200 ul 10X Pol Buffer, 320 ul 5M trimethylglycine 12 µL 1M MgSO4, 280 µL 10 mM dNTP mixture and 188 µL water)
3.2.2. Film as written
3.3. To perform the standard LAMP reaction, in a 0.2 ml pcr tube, mix 12.5 ul of 2X LAMP buffer [3.3.1-CU], 1.2 ul of primer mix [3.3.2-CU], 1 ul of Bst DNA polymerase [3.3.3-CU], and 5.3 ul of water [3.3.4-CU].  
3.3.1. Talent adds LAMP buffer to tube

3.3.2. Talent adds primer to tube

3.3.3. Talent adds polymerase to tube

3.3.4. Talent adds water to tube
3.4. Next, add 5 ul of DNA to the 20 ul reaction and mix well [3.4.1-CU].  Then incubate at 60°C in a water bath or heating block for 60 minutes [3.4.2-MED/CU].
3.4.1. Film as written

3.4.2. Talent places closed tube into water bath or heating block with temp visible if possible 
3.5. After the incubation, terminate the reaction by adding 5 ul of 10X gel loading buffer to the tube [3.5.1-CU].  Then load 5 ul of the reaction products onto a 2% agarose gel stained with intercalating nucleic acid stain [3.5.2-CU].
3.5.1. Film as written; B need another version for 4.6.1 below
3.5.2. Film as written; B need another version for 4.6.2 below
3.6. Run the gel in 1X TBE at 100 V for 35 minutes [3.6.1-MED/CU] then use UV light to visualize the results [3.6.2-LM].
3.6.1. Talent sets voltage on power supply and starts run; B need another version for 4.7.1 below
3.6.2. LAB MEDIA Figure 1A

4. Perform LAMP Reaction with Reconstituted Reagents
4.1. To perform the LAMP reaction with reconstituted reagents, prepare 1 ml of reconstitution buffer by combining the following reagents [4.1.1-MED/CU-TXT].  Mix by pulse-vortexing for 10 seconds [4.1.2-MED/CU].
4.1.1.  Talent adds reagents to tube for reconstitution buffer (TEXT: 125 µL 10X Pol Buffer, 200 µL 5 M trimethylglycine, 7.5 µL 1M MgSO4, 667.5 µL water 
4.1.2. Film as written

4.2. Next, remove the tubes that contain the lyophilized reagents from the sealed aluminum foil bag [4.2.1-CU-TXT].
4.2.1. Talent inspects the aluminum foil bag before unsealing it and removing the tubes (TEXT: do not use tubes if bag is not sealed or is damaged)  
4.3. Hua-Wei, For Step 4.2: It is very important to make sure the aluminum foil bag is properly sealed before opening it.  Do not use the tubes if the aluminum bag is not sealed or is damaged [4.3.1-INTERVIEW].
4.3.1. Talent recites the above looking off camera

4.4. Add 20 ul of reconstitution buffer to each tube of reagents and mix by pipetting up and down 5 times [4.4.1-CU].  Ensure that the lyophilized reagents are completely resuspended [4.4.2-CU].
4.4.1. Talent adds reconstitution buffer and mixes by pipetting up and down

4.4.2. Talent holds tube up for camera to show that reagents are completely resuspended
4.5. Then add 5 ul of DNA template to the reconstituted reagents and mix well [4.5.1-CU].  Incubate at 60°C in a water bath or heating block for 60 minutes [4.5.2-MED/CU].
4.5.1. Talent adds DNA template to a tube of reagents

4.5.2. Talent places tubes in to water bath or heating block

4.6. To terminate the reaction after the incubation, add 5 ul of 10X gel loading buffer [4.6.1-CU].  Then load 5 ul of the reaction products onto a 2% agarose gel stained with intercalating nucleic acid stain [4.6.2-CU].
4.6.1. Use 3.5.1B here

4.6.2. Use 3.5.2B here

4.7. Run the gel in 1X TBE buffer at 100V for 35 minutes [4.7.1-MED/CU] then visualize the results by UV light [4.7.2-LM].
4.7.1. Use 3.6.1B here

4.7.2. LAB MEDIA Figure 1B

4.8. To perform the LAMP reaction with hydroxynaphthol blue, or HNB; or intercalating dye, prepare 1 ml of reconstitution buffer by combining the following reagents that include HNB or a fluorescent intercalating dye [4.8.1-MED/CU-TXT].  Mix by pulse-vortexing for 10 seconds [4.8.2-MED/CU].

4.8.1. Talent combines ingredients for reconstitution buffer (TEXT: 125 µL 10X Pol Buffer, 200 µL 5M TMG, 7.5 µL 1M MgSO4, 7.5 µL 20 mM HNB (or 12.5 µL 100X dye), 660-665 µL water)
4.8.2. Film as written
4.9. Carry out the LAMP reaction as just described [4.9.1-CU] and use UV light or the naked eye to visualize the results [4.9.2-LM].
4.9.1. Talent adds DNA template to sample tubes with reconstitution buffer

4.9.2. LAB MEDIA Figure 2
4.10. To perform the LAMP reaction with a tube scanner, add 5 ul of DNA to the reconstituted reagents containing the fluorescent intercalating dye [4.10.1-CU].  Then insert the closed tube into the tube scanner [4.10.2-MED/CU].
4.10.1. Film as written

4.10.2. Film as written

4.11. Set the incubation temperature to 60 degrees C [4.11.1-CU] and measure the fluorescence at 520 nm for 60 minutes [4.11.2-LM].
4.11.1. Film as written

4.11.2. LAB MEDIA Figure 3
5. Results: Detection of Coxiella burnetii with the LAMP Reaction 
5.1. This figure shows the LAMP reaction results on agarose gels with freshly prepared reagents and lyophilized reagents.  Observe that the lyophilized reagent maintains its activity.   LAMP reactions prepared by both reagents detected 25 copies of DNA template [5.1.1-LM].
5.1.1. LAB MEDIA Figure 1, Editor, for freshly prepared reagents, point out panel A and for lyophilized reagents, point out panel B.  For the last sentence, point out the bright signals in the three lanes under the 25 label for panel A and the two bright lanes under the 25 for panel B.
5.2. In this figure, the detection of the reactions products with HNB or fluorescent intercalating dye in the reaction is shown.  Addition of HNB to the reaction produces a visual color change from purple to blue with 25, 50 and 100 copies of DNA template present in the reactions [5.2.1-LM].
5.2.1. LAB MEDIA Figure 2, Editor, point out panel A for HNB and panel B for fluorescent dye.  For the color change from purple to blue, point out the change seen from ‘0’ to ‘100.’
5.3. In addition, the inclusion of fluorescent intercalating dye in the reaction shows a strong fluorescence signal with UV light when similar DNA copy numbers are present [5.3.1-LM].
5.3.1. LAB MEDIA Figure 2, Editor, point out the tubes under 25, 50, and 100 for the strong fluorescence signal.
5.4. Shown here are the results from using the tube scanner to monitor the fluorescence signals in real-time with fluorescent intercalating dye.  The fluorescence signals are above baseline after 14, 18, 21, and 23 minutes with 106, 104, 103, and 100 copies of DNA template in the reactions [5.4.1-LM].
5.4.1. LAB MEDIA Figure 3, Editor, point out the black, red, green, and yellow lines for the 106, 104, 103, and 100 copies when mentioned.
6. Conclusion (said by authors on camera)

6.1. Hua-Wei: Once mastered, this procedure can be done in 90 minutes.
6.2. Wei-Mei: After its development, this assay paved the way for quick diagnose of C. burnetii infection in resource-limited areas.

6.3. Hua-Wei: After watching this video, you should have a good understanding of how to reconstitute lyophilized LAMP reagents.
6.4. Wei-Mei: Don’t forget that patient samples can be infectious and safety precautions should always be taken while performing this procedure.
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.  

4.6 – Figure 1
4.8 – Figure 2, top and bottom panels

4.10 – Figure 3
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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