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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)_____N____  

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___N_____ 
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.) __
Total RNA isolation step 3.2
Globin depletion step 4.1________________________________________
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.
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 globin depletion step 4.1 for ensuring the tubes cool down as fast as possible to quench the reaction and preserve RNA integrity (RIN#)._________________________
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.
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. Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. [bookmark: _GoBack]Damarius Fleming: This method can help answer key questions in the study of host-pathogen interactions by  allowing for examination of the coding, non-coding, and viral RNA expression involved in the host immune response, as well as, how a pathogen can affect other host biological functions.   [1-MED]
1.1.1. Interview style: Damarius Fleming saying the above
1.2. Laura Miller: The main advantage of this technique is that it presents a protocol optimized for the processing of mRNA and non-coding RNAs globin reduced RNA-seq libraries from a single whole blood sample. [1-MED]
1.2.1. Interview style: Laura Miller saying the above

B. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. ** Laura Miller: Demonstrating the procedure will be Sarah Anderson, [1-MED] a technician from my laboratory. [2-MED]
1.3.1. Interview style: Laura Miller saying the above 
1.3.2. Sarah Anderson looks up and acknowledges the camera.

D.  Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.4. Animal protocols were approved by the National Animal Disease Center (USDA-NADC-ARS) Animal Care and Use Committee.



Protocol: (read by voice talent at JoVE)
2. Swine Blood Samples Processing and Organic Extraction for Total and Small RNA
2.1. Start by centrifuging the blood tubes at 5020 x g for 10 min at room temperature. [1-MED] Working in biological safety cabinet, after removing the supernatant… [2-CU] add 8 milliliters of RNase-free water to the pellet. [3-CU] Close the tubes and vortex the pellet until it is visibly dissolved. [4-MED]
2.1.1. Talent placing the tubes in the centrifuge, closing the lid and starting the run.
2.1.2. In Biological Safety Cabinet talent removing supernatant.
2.1.3. In Biological Safety Cabinet talent adding water.
2.1.4. In Biological Safety Cabinet talent closing the tube and vortexing.
2.2. Then centrifuge the tubes at 5020 x g for 10 min at room temperature to recover the pellet. [1-MED] Working in biological safety cabinet discard the supernatant and save the pellet. [2-CU]
2.2.1. Talent placing the tubes in the centrifuge, closing the lid and starting the run.
2.2.2. In Biological Safety Cabinet talent discarding the supernatant.
2.3. To isolate total RNA, start by pipetting 300 microliters of lysis binding buffer to the pellet. [1-CU] After vortexing… [2-MED] transfer the mixture from each tube to a new labelled 1.5 milliliters centrifuge tube. [3-CU-TXT] Add 30 microliters of homogenate additive from the miRNA isolation kit. [4-CU] Vortex the tubes and place on the ice for 10 min. [5-CU]
2.3.1. In Biological Safety Cabinet talent adding lysis buffer.
2.3.2. Talent vortexing.
2.3.3. Talent transferring the mixture to a new tube: from this step forward on bench unless otherwise indicated. TEXT: Dispose of glass blood tubes in sharps container!
2.3.4. Talent adding additive. 
2.3.5. Talent finishes vortexing and placing on ice.
2.4. Working in a fume-hood, remove the tubes from ice and add 300 microliters of the acid phenol chloroform reagent from the kit and vortex again to mix. [1-CU] After centrifuging at 10,000 x g for 5 min at room temperature carefully remove aqueous phase to a new tube. [2-CU-TXT]
2.4.1. Talent removing the tube from ice and starts adding the reagent and starts vortexing.
2.4.2. Talent carefully removing the aqueous phase to the new tube. TEXT: 300-350 L – note the volume!
3. Total RNA Isolation Procedure
3.1. Based on the amount of aqueous recovery from the previous step, add 1.25 times volume of 100% ethanol to the aqueous phase in each tube, and pipet to mix. [1-CU]
3.1.1. Talent adding the ethanol to one tube and starts pipetting to mix.
3.2. Prepare fresh collection tubes containing a filter cartridge for each sample. [1-MED] Pipet approximately 675 microliters of the lysate/ethanol mixture onto the filter cartridge. [2-CU] Centrifuge briefly at 10,000 x g to pass liquid through the filter. [3-MED-TXT]
3.2.1. Talent setting up the tubes with filters.
3.2.2. Talent pipetting the lysate/ethanol onto filter. 
3.2.3. Talent placing the tube into the centrifuge and starting the run. TEXT: ~15-20 s
3.3. Discard the flow-through. [1-CU] Repeat the lysate/ethanol mixture adding to the filter and centrifugation until it has been completely used. [2-CU]
3.3.1. Talent discard the flow through.
3.3.2. Adding lysate/ethanol mixture.
3.4. Add 700 microliters of Wash Solution 1 from the kit to the filter cartridge. [1-CU] Centrifuge briefly to pull the solution through the filters. [2-MED-TXT] Discard the flow through and keep the same filter cartridges and collection tubes. [3-CU]
3.4.1. Talent adding wash solution.
3.4.2. Centrifuging. TEXT: ~10 s
3.4.3. Talent discarding the flow and placing the filter back into the same tube.
3.5. Add 500 microliters of Wash Solution 2/3 (read two three) to each filter cartridge. [1-CU] After centrifuging again, discard the flow through and repeat wash step. [2-CU] 
3.5.1. Talent adding wash solution to one cartridge.
3.5.2. Talent discarding the flow through.
3.6. To remove any residual liquid from the filter cartridges spin them an additional 60 seconds. [1-MED] Transfer the cartridges to fresh collection tubes. [2-CU]
3.6.1. Talent placing the tube in the centrifuge and starts the spin.
3.6.2. Transferring the cartridge to a new tube.
3.7. Add 100 microliters of 95 °C-pre-heated nuclease-free water to the center of each filter cartridge. [1-CU] Centrifuge the cartridges for approximately 20-30 s at the tabletop centrifuge at maximum speed. [2-MED]
3.7.1. Adding water to the filter.
3.7.2. Placing the tube in the centrifuge and starting the run.
4. Globin Reduction
4.1. To perform hybridization with globin reduction oligoes, first denature the RNA by adding each extracted sample into a 0.2-milliliter thin-walled nuclease-free reaction tube.  [1-CU-TXT] Place the tubes in a thermal cycler at 70 °C for 2 min. [2-MED] After that immediately place the tubes on ice to obtain optimal RNA quality. [3-MED]
4.1.1. Talent adding the sample into the tube. TEXT: 6 µg RNA sample in maximum 7 µL volume
4.1.2. Placing the tube in the cycler and starting the run.
4.1.3. Placing it on ice.
4.2. While the tubes are cooling prepare 400 microliters of 10x globin reduction oligo mix and 10x oligo hybridization buffer in a 2-milliliter tube. [1-MED-TXT] 
4.2.1. Talent starts preparing 10x (always read 10-X) globin reduction oligo mix and 10x oligo hybridization buffer, labels in shot if possible. TEXT: as described in the manuscript
4.3. To make the hybridization mix, add 6 micrograms of RNA sample, 2 microliters of the 10x globin reduction oligo mix, 1 microliters of 10x oligo hybridization buffer… and nuclease-free water to a final volume of 10 microliters to each 0.2-milliliter thin-walled nuclease-free reaction tube. [1-CU] 
4.3.1. Talent adding RNA sample, 10x globin reduction oligo mix, 10x oligo hybridization buffer and H2O in that order to one tube. Labels in shot if possible.
4.4. Place the tubes in the in a thermal cycler at 70 °C for 2 min. [1-MED] After that immediately place the tubes on ice. [2-MED] 
4.4.1. Placing the tube in the cycler and starting the run.
4.4.2. Placing it on ice.
4.5. To perform RNase H digestion, first dilute 10x RNase H to 1x RNase H with 1x RNase H buffer. [1-CU-TXT] Prepare RNase H reaction mix by combining 2 microliters of 10x RNase buffer, 1 microliters of RNase inhibitor in 2 microliters of 1x RNase H, and 5 microliters of nuclease-free water to a total volume of 10 microliters. [2-CU]
4.5.1. Talent diluting the RNase. Editor: Show text when the VO says 10x RNase H  TEXT: 10 U/µL
4.5.2. Talent adding the ingredients in order described.
4.6. Add 10 microliters of the RNase H reaction mix to the Globin Reduction hybridization samples and mix thoroughly. [1-CU] Digest this reaction at 37 °C for 10 min, [2-MED] and then cool to 4 °C. [3-MED] Stop digestion by adding 1 microliters of 0.5 M EDTA (E-D-T-A) to the tube, [4-CU] and transfer the entire content of the tube to a fresh 1.5-milliliter tube. [5-CU] 
4.6.1. Talent adds the ingredients and starts mixing.
4.6.2. Talent places the reaction for digestion.
4.6.3. Talent places the reaction on ice. Videographer: Get multiple usable shots please.
4.6.4. Talent adds EDTA.
4.6.5.  Talent transfers to a 1.5 mL tube.
4.7. Immediately after that add 80 microliters of RNase-free water, 350 microliters of lysis buffer, then 250 microliters of 100% ethanol to each tube and mix well by pipetting. [1-CU] 
4.7.1. Talent adding water, then lysis buffer, then ethanol and starts mixing.
4.8. Transfer each 700 microliters sample to a separate elution filter cartridge placed in a 2-milliliters collection tube to collect the flow through. [1-CU] Centrifuge for 15 s at 8,000 x g or greater… [2-MED] and then discard the flow-through. [3-CU]
4.8.1. Talent transferring the sample to the cartridge.
4.8.2. Placing the sample in the centrifuge.
4.8.3. Discarding the flow through
4.9. Place the same elution filter cartridges into new 2-milliliters collection tubes. [1-CU] To wash the filter cartridge membranes, add 500 microliters of the mild washing buffer to the filter cartridges [2-CU] and centrifuge for 15 s at 8,000 x g or greater. [3-MED] Discard the flow-through. [4-CU] 
4.9.1. Talent placing the cartridge into a new tube.
4.9.2. Adding washing buffer
4.9.3. Placing the tube in the centrifuge.
4.9.4. Discarding flow through.
4.10. Then, using the same collection tubes, add 500 microliters of 80% ethanol to the filter cartridges. [1-CU] Centrifuge for 2 min at 8,000 x g and greater. [2-MED] Discard both the flow-through and collection tubes and save the elution spin columns. [3-CU]
4.10.1. Adding ethanol.
4.10.2. Placing the tube in the centrifuge
4.10.3. Discarding the tube.
4.11. Place each elution spin column into a new 2-milliliters collection tube. [1-CU] Centrifuge at full speed for 5 min with the open lid on filter cartridges [2-CU] to dry the spin column membranes and prevent ethanol carry over. [3-MED]
4.11.1. Placing the filter in the new tube.
4.11.2. Placing the tube with the open lid in the centrifuge
4.11.3. Starting the centrifuge.
4.12. After discarding the collection tubes [1-MED] place each dried filter cartridge into a fresh 1.5-milliliters- collection tube. [2-CU] Add 14 microliters of RNase-free water directly to the center of the filter cartridge membrane. [3-CU] To elute the RNA, centrifuge the tubes for 60 seconds at full speed and then continue with further RNA assessment and preparation. [4-MED]
4.12.1. Talent discarding the tube.
4.12.2. Placing the cartridge in the new tube.
4.12.3. Adding water- show the pipette tip adding to the center.
4.12.4. Placing the tube in the centrifuge and starting the run.
4.12 Damarius Fleming: The globin-depleted sample can now be split and used to prepare the small non-coding RNA libraries, as well as, ribo-depleted mRNA and long non-coding RNA libraries. [1-MED]
4.12.1 Interview style: Damarius Fleming saying the above
5. Results: Expression Libraries of the Globin-depleted and Ribo-depleted Whole Blood Samples
5.1. After preparing expression libraries of the globin-depleted and ribo-depleted (pronounce rye-bow depleted) whole blood samples using this protocol, electrophoresis file run summary showed a globin depleted library sample with RNA integrity numbers that ranged from 6.5… to 9.2… This proved to be an improvement compared to other studies that used globin depletion methods and were only able to achieve RIN (pronounce rin as one word “rinn”) numbers at or near 6. [1-LM-TXT]
5.1.1. Image 1 a. Editor: Show text1 when the VO says RNA integrity numbers, text2 when they say 6.5, and text3 when they say 9.2. TEXT1: RIN TEXT2: sub-optimal TEXT3: above optimal
5.2. Pre-globin reduction and post-globin reduction of a single porcine whole blood sample show that 260 to 280 nm concentration ratios are at or above 2. 
5.2.1. Image 1 b and c. Video editor: show both panels at the same time but emphasize 1 b when the VO says Pre-globin reduction, and 1 c when they say post-globin reduction.
5.3. Using this protocol chip-based electropherograms (pronounce elctro-phero-gramm) of globin and ribo-depleted whole blood mRNA library samples prior to pooling and sequencing were obtained. For the mRNA libraries the representative electropherogram has a peak at approximately 280 base pairs.
5.3.1. Image 1 d. Video editor, when the VO says the last sentence emphasize the middle peak on each graph.
5.4. For the small ncRNAs representative chip-based electropherograms contain a range of peaks from approximately 100-400 base pairs. Peaks at approximately 143 base pairs correspond to miRNAs and peaks at approximately 153 base pairs correspond to piRNAs.
5.4.1. Image 1 e. Video editor, when the VO says contain a range of peaks from ~100-400 bp, emphasize the peaks that are between numbers 100-400 on the x axis on each graph.




6. Conclusion (said by authors on camera)
6.1. Damarius Fleming: While attempting this procedure, it’s important to remember [1-MED] to ice tubes immediately where noted. [2]
6.1.1. Interview style: Damarius Fleming saying the above
6.1.2. Video editor: Show some footage of 4.6.3. during this interview.
6.2. Laura Miller: Following this procedure, other methods like next-generation sequencing should be performed in order to answer questions about differential expression, epigenetic changes, and their effect on biological pathways and processes. [1-MED]
6.2.1. Interview style: Damarius Fleming saying the above
6.3. Laura Miller: Don't forget that working with phenol:chloroform reagent can be extremely hazardous and precautions such as working in a fumehood should always be taken. Also, when handling whole blood and infectious organisms work should be performed in a biological safety cabinet prior to inactivation of the infectious organism. [1-MED]
6.3.1. Interview style: Damarius Fleming saying the above

*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.
   



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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