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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___NO______  
Can you record movies/images using your own microscope camera? (Y/N)___N/A______  
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope: ________N/A_____________________________________
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___NO_____ 
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.) ___________________________________________

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.) ___________________________

E.  Will the filming need to take place in multiple locations? (Y/N) ____YES___ If yes, how far apart are the locations?  ADJACENT LAB ROOM 
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. Andrea Swei: This method can help answer key questions in field of vector-borne disease ecology, such as: what role does the vector microbiome play in pathogen dynamics? And how do vector microbiomes form and vary? [1-MED]
1.1.1. Andrea speaks towards camera (looking slightly off-camera), interview style.
1.2. Andrea Swei:  The main advantages of this technique are that it allows for high replication, and high resolution in identification, allowing the user to accurately characterize the vector microbiome under varying ecological and environmental conditions [1-MED].    
1.2.1. Andrea speaks towards camera (looking slightly off-camera), interview style.

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Lisa Couper: Visual demonstration of this method is critical as the microbiome sequencing set-up steps are difficult to learn, with many different products and techniques, but few available learning resources [1-MED]. 
1.3.1. Lisa speaks towards camera (looking slightly off-camera), interview style.  

Protocol: (read by voice talent at JoVE)

2. Tick Surface Sterilization, DNA Purification, and 16S rRNA Gene Amplification
2.1. Begin this procedure with tick collection as described in the text protocol [1-MED].  
2.1.1. Talent removes the collected ticks in individual PCR tubes from the -80 ºC freezer.
2.2. To remove surface contaminants from the ticks, add 500 microliters of hydrogen peroxide and vortex for 15 seconds [1-MED-over the shoulder].  Repeat this wash with 70% ethanol and then double distilled water [2-MED].
2.2.1. Talent adds 500 microliters of hydrogen peroxide to the ticks and then vortexes the tube.  Use labeled containers.
2.2.2. Talent removes the hydrogen peroxide and adds the ethanol from a labeled tube.  Include a labeled container of double distilled water.
2.3. Place the ticks into a new PCR tube and allow them to air-dry [1-CU].  In this tube, mechanically disrupt tick tissues by crushing the ticks with a mortar and pestle [2-MED-over the shoulder-TXT].
2.3.1. New PCR tube as talent transfers the ticks there and leaves them to air-dry.
2.3.2. Talent uses the mortar and pestle on the ticks. TEXT Overlay: See text for other disruption methods 
2.4. Purify DNA from individual ticks, following the instructions provided in a commercially available DNA extraction kit [1-MED].  Elute to a final volume of 100 microliters [2-CU-TXT].
2.4.1. Talent pulls the reagents out of the DNA extraction kit.
2.4.2. Elution tube as talent collects the final 100 microliters.  TEXT Overlay: See text for DNA purification confirmation  
2.5. Lisa Couper: Creating a negative control at the extraction step is critical for differentiating suspected contaminants from true vector microbes. Using sterile technique during the extraction step and later PCR steps is necessary to minimize the impact of contamination, common in 16S sequencing [1-MED].
2.5.1. Lisa speaks towards camera (looking slightly off-camera), interview style.
2.6. Set up the amplicon PCR in a 27.5 microliter reaction containing 5 microliters of each primer at 1 microMolar, and 12.5 microliters of commercially available PCR mix [1-MED-over the shoulder-TXT].  Also include 5 microliters of DNA extracted from individual ticks at a 5 nanograms per microliter concentration [2-CU]. 
2.6.1. Talent adds 12.5 microliters of commercially available PCR mix to tube and then 5 microliters of each primer.  Use labeled containers.  TEXT Overlay: See text for primers
2.6.2. Talent adds 5 microliters of DNA extracted from individual ticks at 5 nanograms per microliter.  Use labeled containers.  
2.7. Move the tubes to a thermocycler and run the program listed in the text protocol [1-MED].  Once the PCR is done, visualize the PCR product by loading 4 to 6 microliters per sample on a 1.5% agarose gel [2-CU].  Look for a band at 460 basepairs to confirm amplification [3-MED-over the shoulder].
2.7.1. Talent moves the tubes to the thermocycler and starts the program.
2.7.2. Agarose gel as talent loads the PCR product there.
2.7.3. Talent looks on the gel or on the digital image of the gel for the band. 
3. 16S Amplicon Purification
3.1. Using a new PCR tube for each sample, combine the PCR product with double distilled water to obtain a total of 60 microliters [1-MED].  For samples with low DNA concentrations, perform amplicon PCR in triplicate to reduce amplification bias and pool the samples to concentrate [2-CU].
3.1.1. Talent combines the volume from the 3 strip tubes into 1 PCR tube.
3.1.2. PCR tubes as talent sets them up in triplicate.
3.2. Bring paramagnetic beads to room temperature and vortex them well before use [1-MED].
3.2.1. Talent vortexes the paramagnetic beads.
3.3. Add 48 microliters of paramagnetic beads to 60 microliters of the sample and incubate for 5 minutes [1-CU].  Place the tubes on a magnetic rack for 5 minutes until solution becomes clear [2-MED].  Then, remove the supernatant [3-CU].
3.3.1. Sample as talent adds 48 microliters of paramagnetic beads there.
3.3.2. Talent places the tubes on a magnetic rack.
3.3.3. Sample tube as talent removes the supernatant.
3.4. With tubes on the magnetic rack, add 500 microliters of freshly-prepared 80% ethanol [1-MED-over the shoulder].  Immediately after adding ethanol to all tubes, pipette out the liquid.  Do not remove the beads [2-CU].  Repeat the ethanol addition and removal one more time [3-MED].
3.4.1. Talent adds 500 microliters of 80% ethanol from a labeled container.
3.4.2. Tubes on the rack as talent pipettes out the liquid.
3.4.3. Talent repeats the ethanol addition. 
3.5. Air-dry the samples to remove excess ethanol by leaving the tubes open on the magnetic rack for 5 minutes, or until small cracks are visible in the beads [1-CU].
3.5.1. Timer near the drying beads in open tubes as talent starts it to count down from 5 minutes.  
3.6. Now, add 20 microliters of TE buffer and incubate the samples off the magnet at room temperature [1-MED].
3.6.1. Talent adds 20 microliters of TE buffer to the tubes off the magnet and leaves in a rack to incubate.
3.7. After 5 to 10 minutes, place the tubes back on the magnet [1-MED-over the shoulder].  Once the beads and liquid are separated, transfer the supernatant to a fresh tube to obtain the cleaned PCR product [2-CU]. 
3.7.1. Talent places the tubes back on the magnet.
3.7.2. Tubes as talent transfers the supernatant to a fresh tube.
4. Sample Barcoding and Purification
4.1. Assign unique primer combinations to each sample by selecting either forward or reverse primers, or both, from a commercially available library index kit [1-MED-over the shoulder].
4.1.1. Talent works on the computer to select primers from a commercially available library index kit.
4.2. To attach the dual primers, or indices, to the samples, prepare a PCR reaction containing 2.5 microliters of each primer, 12.5 microliters of commercially available PCR master mix, 5 microliters of double distilled water, and 2.5 microliters of cleaned amplicon product [1-MED]/[2-CU].
4.2.1. Talent prepares the PCR reaction.  Include all labeled tubes in view.  Continue/match action in next shot.
4.2.2.  Reagent and sample tubes as talent prepares the PCR reaction.
4.3. Move the tubes to a thermocycler programmed as detailed in the text protocol [1-MED-over the shoulder].  Once the PCR is done, visualize the PCR product by loading 4 to 6 microliters per sample on a 1.5% agarose gel [2-MED].  
4.3.1. Talent moves the tubes to the thermocycler, closes lid and starts run.
4.3.2. Talent loads an agarose gel with the PCR product.
4.4. Look for a band at 550 basepairs to confirm amplification before performing the clean-up procedure as before [1-CU].
4.4.1. Gel or digital image as talent points out or marks the band at 550 basepairs.
5. Library Quantification and Normalization
5.1. To perform accurate quantification of each purified, barcoded product, run qPCR on each sample and standard in triplicate, and run each sample at three or more dilution levels [1-MED-over the shoulder].
5.1.1. Talent enters the sample information into the plate map on the computer spreadsheet.
5.2. Prepare 10 microliter qPCR reactions containing 6.0 microliters of qPCR master mix, 2.0 microliters of double distilled water, and 2.0 microliters of the sample or standard [1-MED]/[2-CU].
5.2.1. Talent prepares the qPCR reaction from labeled containers.  Continue/match action in next shot.
5.2.2. Labeled containers as talent pipettes from them to prepare the qPCR reaction.
5.3. Move the qPCR plate to a real-time PCR instrument programmed as described in the text protocol and perform the run [1-MED-over the shoulder]. 
5.3.1. Talent moves the qPCR plate to a real-time PCR instrument and starts the run. 
5.4. [1-MED]. 
5.4.1. Lisa speaks towards camera (looking slightly off-camera), interview style.
5.5. Following quantification, create the combined library by adding equal volumes of all individual libraries into a single tube [1-MED-over the shoulder]. 
5.5.1. Single labeled tube as talent adds 5-10 microliters of all individual libraries there.  Use labeled containers. 
5.6. After diluting and denaturing the combined library and the sequencing control, load the combined mixture onto the sequencing flow cell. Thoroughly clean the flow cell prior to loading for optimum optics [5.6.1]. Then, load the flow cell onto the sequencer and perform amplicon sequence analysis [1 2-CU-TXT].
5.6.1. [Added Shot]: Talent cleans the flow cell with a Kimwipe. (Editor: I’m not sure how this is slated)
5.6.2. (Used) Sequencing flow cell as talent loads it.  TEXT Overlay: See text for details for these steps (Editor: I’m not sure if some of this action comes before cleaning the machine, or how things are sequenced)
6. Results: Community Ecology of the Ixodes Microbiome
6.1. Rarefaction curves for sequence count normalization are shown here.  These curves indicate that rarefying to 2,000 sequences per sample should be sufficient to capture the full diversity of observed operational taxonomic units [1-LM].
6.1.1. 58239_Couper_Figure1.pdf
6.2. After rarefying and quality-filtering the sequence reads, alpha and beta diversity output is performed.  Shown here is an automatically-generated principle coordinates analysis plot depicting how tick microbiome composition differs based on treatment [1-LM].
6.2.1. 58239_Couper_Figure2.pdf
6.3. Further, visualizations of the microbes present within each sample, shown here at the phylum level, are automatically created for all samples [1-LM].
6.3.1. 58329_Couper_Figure3.pdf

7. Conclusion (said by authors on camera)
7.1. Lisa Couper: While attempting this procedure, it’s important to remember to maintain sterile technique to minimize the effect of microbial contamination which can critically impact sequence data interpretation [1-MED]/[2-CU]. 
7.1.1. Lisa speaks towards camera (looking slightly off-camera), interview style.  
7.1.2. Use shot 2.6.2 – Video editors, please use shot 2.6.2 as the visual and 7.1.1 as the audio for 7.1.
7.2. Lisa Couper: Following this procedure, other methods like histological staining can be performed in order to answer additional questions like where are the observed microbes located within the vector [1-MED].
7.2.1. Lisa speaks towards camera (looking slightly off-camera), interview style.  
7.3. Lisa Couper: After its development, this technique paved the way for researchers in the field of molecular ecology to explore the role of microbial interactions within vectors, and to investigate how this may affect pathogen transmission [1-MED].
7.3.1. Lisa speaks towards camera (looking slightly off-camera), interview style.  
   

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.  
58239_Couper_Figure1.pdf
58239_Couper_Figure2.pdf
58239_Couper_Figure3.pdf


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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