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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) No
2. Does your protocol include software usage? (Y/N) Yes
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.
3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot.
2.6; 2.8; 3.1; 4.1; 5.1; 5.5
4. 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. 
5.1; 5.5
5. Will the filming need to take place in multiple locations? (Y/N) No


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.1. Kerstin Fischer: Third generation nanopore sequencing is a powerful novel sequencing technology that allows to very easily obtain sequence information from a wide variety of samples [1].
1.1.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.

1.2. Kerstin Fischer: The main advantages of this technique are the portability of the sequencing device, the extremely long read length, and the real-time availability of data [1].
1.2.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.

OPTIONAL Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.3. Kerstin Fischer: Nanopore sequencing is a particularly helpful technology during disease outbreaks in remote locations. It has successfully been used in field laboratories during and after Ebola virus outbreaks in West and Central Africa [1].
1.3.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.

1.4. Andreas Müller: While nanopore sequencing and the use of the MinION device for this purpose is rather easy, care must be taken during library preparation, and particularly during flow cell loading [1].
1.4.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.

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

1.5. Samples were collected following the Njala University Institutional Review Board (NUIRB) protocol no. IRB00008861/FWA00018924.
1.6. 

Section - Protocol
2. Amplification of the NPC1 Open Reading Frame
2.1. To begin this procedure, set up a touchdown PCR [1] to amplify the cDNA with Primer Set 1 using a hot start high fidelity DNA polymerase with the appropriate reaction buffer in a 50 microliter reaction volume with 1 microliter template [2]. If possible, set up the reaction on ice or in a cool block at 4 degrees Celsius [3].
2.1.1. MED: Establishing shot of the talent approaching the work area and setting up the touchdown PCR. Any action in this set up process can be filmed for this shot.
2.1.2. MED: Talent uses the PCR to amplify the cDNA with Primer Set 1. Any action in this amplification process can be filmed for this shot.
2.1.3. MED: Talent sets up the reaction on ice.
2.2. Incubate the reaction in a thermocycler as outlined in the text protocol [1]. After this, transfer 50 microliters of the PCR product into a 1.5 milliliter DNA-low binding reaction tube [2].
2.2.1. MED: Talent sets/uses the thermocycler. Any action in the programming or use of the thermocycler can be filmed for this shot.
2.2.2. MED: Talent transfers some PCR product into a 1.5 mL DNA-low binding reaction tube.
2.3. Re-suspend the magnetic beads thoroughly by vortexing [1]. Then, add 50 microliters of beads to the PCR reaction, and mix well [2]. Incubate the sample on a rotating mixer for 5 minutes at room temperature while rotating at 15 rpm [3].
2.3.1. MED: Talent vortexes the magnetic beads.
2.3.2. MED: Talent adds beads to the PCR reaction and mixes well.
2.3.3. MED: Talent places the sample onto a rotating mixer.
2.4. Briefly spin down the sample [1], and then place the tube on a magnetic rack to pellet the magnetic beads [2]. Wait until the supernatant has been completely clarified before continuing [3].
2.4.1. MED: Talent closes the lid of a centrifuge and turns the centrifuge on.
2.4.2. MED: Talent places the tube on a magnetic rack.
2.4.3. CU: Close up showing the clarified supernatant.
2.5. Next, aspirate the supernatant without disturbing the bead pellet, and discard it [1]. Pipet 200 microliters of 70 percent ethanol into the reaction tube and incubate for 30 seconds at room temperature [3] [2].
2.5.1. MED: Talent aspirates the supernatant. [Shots 2.5.1 and 2.5.2 combined]
2.5.2. MED: Talent adds 70% ethanol into the reaction tube.
2.5.3. MED: Talent sets the tube aside on the lab bench to incubate at room temperature.
2.6. Aspirate the ethanol without disturbing the bead pellet, and discard it [1-TXT]. Repeat this washing process with ethanol once more, for a total of two washes [2]. Air-dry the pellet for 1 minute at room temperature [3].
2.6.1. MED: Talent aspirates the ethanol from the tube. TEXT: See text for helpful information on removing ethanol. [Shots 2.6.1 and 2.6.2 combined]
2.6.2. MED: Talent repeats the ethanol wash. Do not reuse 2.6.1.
2.6.3. CU: Talent sets the tube, which contains the pellet, aside to air-dry at room temperature. (Editor: This shot was slated as 2.6.2)
2.7. Then, remove the reaction tube from the magnetic rack [1]. Re-suspend the pellet in 30 microliters of nuclease-free water [2] and incubate at room temperature for 2 minutes [3].
2.7.1. MED: Talent removes the reaction tube from the magnetic rack.
2.7.2. MED: Talent re-suspends the pellet in nuclease-free water.
2.7.3. MED: Talent sets the tube aside on the bench to incubate at room temperature.
2.8. Place the reaction tube back on the magnetic rack [1] and wait until the reaction beads are completely pelleted [2]. After this, remove the supernatant without disturbing the pellet, and transfer it to a new 1.5 milliliter reaction tube [3].
2.8.1. MED: Talent places the reaction tube back on the magnetic rack.
2.8.2. CU: Close up showing the beads completely pelleted.
2.8.3. MED: Talent removes the supernatant and transfers it to a new reaction tube. (Author Comment: Please use take 3 (i.e. the last take) of this shot.)
2.9. If several samples are to be sequenced at the same time, barcodes can now be added by two additional PCR steps [1], followed by DNA cleanup as previously shown [2].
2.9.1. Use shot 2.2.1. TEXT: See text for detailed instructions for optional adding of barcodes. Video Editor: Keep this text overlay up for all of 2.9.
2.9.2. Use shot 2.8.1.
3. Library Preparation
3.1. First, combine an equal amount of barcoded DNA from each sample for a total of 1 microgram of DNA in a volume of 45 microliters in a 0.2 milliliter reaction tube [1-TXT]. For dA-tailing, add 7 microliters of End-prep reaction buffer, 3 microliters of End-prep enzyme mix, and 5 microliters of nuclease-free water [2-TXT]. Gently flick the tube to mix [3].
3.1.1. MED: Talent combines an equal amount of barcoded DNA from each sample. TEXT: If no UV spectrophotometer is available, use equal amounts of each sample.
3.1.2. MED: Talent adds End-prep reaction buffer, End-prep enzyme mix, and nuclease-free water to the tube. 
3.1.3. MED: Talent flicks the tube.
3.2. In a thermocycler, incubate the reaction for 5 minutes at 20 degrees Celsius, followed by 5 minutes at 65 degrees Celsius [1]. Next, perform PCR purification of the reaction product as outlined in the text protocol [2].
3.2.1. MED: Talent, at the thermocycler, loads the tube and sets the thermocycler incubation settings.
3.2.2. MED: Talent performs PCR purification of the reaction product. This is a representative shot, so any action in this process can be filmed for this shot.
3.3. Optionally, take 1 microliter to quantify the concentration of the sample using a UV spectrophotometer [1-TXT]. Combine 22.5 microliters of the previously obtained purified DNA with 2.5 microliters of 1D2 adapter and 25 microliters of blunt/TA ligase master mix in a new 1.5 milliliter DNA-low binding reaction tube [2]. Gently flick the tube to mix [3].
3.3.1. MED: Talent, at the UV spectrophotometer, quantifies the concentration. TEXT: Total amount should be > 700 ng.
3.3.2. MED: Talent combines the purified DNA with 1D2 adapter and blunt/TA ligase master mix in a new DNA-low binding reaction tube. 
3.3.3. MED: Talent gently flicks the tube to mix.
3.4. Briefly spin down the mixture [1], and incubate at room temperature for 10 minutes [2]. Then, perform PCR purification of the reaction product as outlined in the text protocol [3].	
3.4.1. MED: Talent closes the lid of a centrifuge and turns the centrifuge on.
3.4.2. MED: Talent sets the tube aside on the lab bench to incubate at room temperature.
3.4.3. MED: Talent performs PCR purification of the reaction product. This is a representative shot, so any action in this process can be filmed for this shot.
3.5. Combine 45 microliters of the reaction product with 5 microliters of barcode adapter mix and 50 microliters of blunt/TA ligase master mix in a DNA-low binding reaction tube [1]. Gently flick to mix [2] and incubate for 10 minutes at room temperature [3].
3.5.1. MED: Talent combines the reaction product with barcode adapter mix and blunt/TA ligase master mix in a new DNA-low binding reaction tube. 
3.5.2. MED: Talent flicks the tube. [Shots 3.5.2 and 3.5.3 combined]
3.5.3. MED: Talent sets the tube aside on the lab bench to incubate at room temperature.
3.6. Purify the reaction product as described in the text protocol [1], and store the resulting product on ice or at 4 degrees Celsius until ready to use [2].
3.6.1. MED: Talent performs PCR purification of the reaction product. This is a representative shot, so any action in this process can be filmed for this shot.
3.6.2. MED: Talent stores the product on ice.

4. Quality Check of Flow Cell
4.1. To begin, perform a quality check on the flow cell before use. To this end, connect the sequencing device to the host computer and open the software [1]. Insert a flow cell into the sequencing device [2].
4.1.1. MED: Talent connects the sequencing device to the host computer and opens the software.
4.1.2. CU: Talent inserts a flow cell into the sequencing device.
4.2. Then, choose the flow cell type from the selector box and click Available to confirm. At the bottom of the screen, click Check flow cell. Click Start test to start the quality check. A minimum of 800 active nanopores in total is required for the flow cell to be usable [1].
4.2.1. SCREEN: *To be provided by authors: Choose the flow cell type from the selector box, and click Available to confirm. At the bottom of the screen, click Check flow cell and choose the correct flow cell type. Click Start test to start the quality check. Authors: Please upload all recorded screen captures to your project page. (Author Comment: Please use the whole raw material to illustrate this step. If possible, highlight at second 24 on the right hand side the statement “A total of 1242 single pores were detected, these have been split into 4 groups as follows”. This illustrates the sentence “A minimum of 800 active nanopores in total is required for the flow cell to be usable.”)

5. Loading the Flow Cell and Starting the Sequencing Run
5.1. First, open the priming port cover by sliding it in a clockwise direction [1]. Set a P1000 pipette to 200 microliters [2], and insert the tip into the priming port [3]. Then, adjust the pipette to 230 microliters [4], while keeping the tip in the priming port, to draw up 20 – 30 microliters of buffer and remove any air bubbles [5].
5.1.1. CU: Talent opens the priming port cover by sliding it in a clockwise direction.
5.1.2. MED: Talent sets a P1000 pipette to 200 microliters.
5.1.3. CU: Talent inserts the tip of the pipette into the priming port.
5.1.4. CU: Talent adjusts the pipette to 230 microliters.
5.1.5. CU: Close up of the buffer being drawn up.
5.2. In a new 1.5 milliliter DNA-low binding reaction tube, prepare the priming mix by combining 576 microliters of RBF buffer with 624 microliters of nuclease-free water [1]. Carefully pipet 800 microliters of the prepared priming mix into the priming port, and wait 5 minutes [2].
5.2.1. MED: Talent prepares the priming mix in a new DNA-low binding reaction tube. Any action in this preparation process can be filmed for this shot.
5.2.2. MED: Talent pipets some of the prepared priming mix into the priming port.
5.3. After this, lift the sample port cover [1] and pipet an additional 200 microliters of the prepared priming mix into the priming port [2].
5.3.1. MED: Talent lifts the sample port cover.
5.3.2. MED: Talent adds additional prepared priming mix into the priming port.
5.4. Pipette 35 microliters of the RBF buffer into a new, clean 1.5 milliliter DNA low-binding reaction tube [1]. Thoroughly mix LLB beads by pipetting [2] and add 25.5 microliters of the beads to the RBF buffer [3]. Next, add 2.5 microliters of nuclease-free water and 12 microliters of DNA library, and mix by pipetting [4].
5.4.1. MED: Talent adds RBF buffer to a new DNA low-binding reaction tube.
5.4.2. MED: Talent pipets LLB beads to mix them.
5.4.3. MED: Talent adds beads to the tube containing RBF buffer.
5.4.4. MED: Talent adds nuclease-free water and DNA library to the tube containing RBF buffer and beads.
5.5. Add 75 microliters of the sample mixture in a slow, dropwise fashion to the flow cell via the sample port [1]. Then, replace the sample port cover [2], close the priming port [3], and close the lid of the sequencing device [4].
5.5.1. CU/MED: Talent adds the sample mixture, in a dropwise fashion, to the flow sample via the sample port.
5.5.2. MED: Talent replaces the sample port cover.
5.5.3. MED: Talent closes the priming port. [Shots 5.5.3 and 5.5.4 combined]
5.5.4. MED: Talent closing the lid of the sequencing device.
5.6. Within the software, confirm that the flow cell is still available [1]. Open a new experiment, and set up the run parameters by selecting the kit used. Ensure live base-calling is turned on. Start the sequencing run by clicking Start Run. Continue the sequencing run until sufficient experimental data is collected [2].
5.6.1. MED: Talent, at the workstation computer, confirms that the flow cell is still available.
5.6.2. [bookmark: _GoBack]SCREEN: *To be provided by authors: Open a new experiment, and set up the run parameters by selecting the kit used. Select live base-calling. Start the sequencing run by clicking Begin Experiment. Authors: Please upload all recorded screen captures to your project page. (Author Comment: Please use seconds 0:06 to 0:37 and 02:22 to 02:27 of the provided raw material for 5.6.2.)







Section – Results
6. Results: Analysis of Sequenced mRNA
6.1. In a representative experiment, the RNA is extracted from 10 different blood samples from 5 animal species [1]. RNA concentrations are observed between 43 nanograms and 543 nanograms per microliter [2].
6.1.1. LAB MEDIA: Table 3.
6.1.2. LAB MEDIA: Table 3.
6.2. After amplification by RT-PCR, gel analysis of the NPC-1 PCR-products shows various outcomes [1], with markedly weaker bands for samples BC01 and BC02 [2].
6.2.1. LAB MEDIA: Figure 2.
6.2.2. LAB MEDIA: Figure 2. Video Editor: Emphasize the lanes for BC01 and BC02.
6.3. These differences are most likely caused by differences in sample quality, although differences in PCR efficacy due to differences in primer binding to the NPC1 gene of different species cannot be excluded [1]. However, these differences in yield and/or amplification efficiency do not markedly impact the overall sequencing outcome [2].
6.3.1. LAB MEDIA: Figure 2.
6.3.2. LAB MEDIA: Figure 2.
6.4. A subset of 10,000 obtained reads is then selected and demultiplexed for further analysis [1]. Of the 10,000 reads analyzed, 5,457 show a length between 1,750 and 2,000 nucleotides, which matches the expected sizes for the PCR fragments amplified as part of our workflow [2].
6.4.1. LAB MEDIA: Figure 3.
6.4.2. LAB MEDIA: Figure 3. Video Editor: Emphasize the data column between 1750 and 2000.
6.5. An additional peak in the length distribution of reads [1] is observed between 250 to 500 nucleotides, which can be attributed to unspecific PCR products [2]. Demultiplexing of reads allowed the assignment of 87.6 percent of the reads to one of the 10 samples analyzed [3].
6.5.1. LAB MEDIA: Figure 4.
6.5.2. LAB MEDIA: Figure 4.
6.5.3. LAB MEDIA: Figure 4.
Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

7.1. Thomas Hoenen: While this method is quite reliable, under field conditions, the PCR amplification is the most problematic step. During our experiences, nested protocols were often necessary to amplify target sequences [1].
7.1.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.
7.2. Thomas Hoenen: Besides sequencing animal host genes, this method can also be used for sequencing of any DNA or RNA, including viral or bacterial pathogens.
7.2.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.
7.3. Thomas Hoenen: Nanopore sequencing is now increasingly used not only during disease outbreaks or for scientific studies in remote locations, but also in regular laboratories, where the long read lengths open exciting new research possibilities [1].
7.3.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.
7.4. Thomas Hoenen: While none of the used reagents are particularly hazardous, standard good laboratory practices should be followed. Obviously, when sequencing disease agents, all necessary precautions for handling these agents must be followed [1].
7.4.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.
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