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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy? N

2. Software: Does the part of your protocol being filmed demonstrate software usage?  N

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   N
 

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Carlos GarciaRios:  The traditional approach to analyzing the function of microRNAs in plants primarily relies on the generation of stable knockdown plants. This VbMS system does not require tedious and time-consuming transformation [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

REQUIRED:

1.2. Carlos GarciaRios: Virus-based microRNA silencing is a rapid, efficient tool for the functional characterization of microRNAs in plants that can be applied to a broad range of diploid and tetraploid potato species [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Introduction of Demonstrator on Camera

1.3. Carlos GarciaRios: Demonstrating the procedure will be Jinping Zhao, a Postdoctoral Research Associate from my laboratory [1][2]. 

1.3.1. INTERVIEW: Author saying the above
1.3.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera
1.1. 

Protocol
2. Short Tandem Target Mimic (STTM) Fragment Amplification
2.1. To design the target mimic module [1], insert a mismatch sequence into the reverse complement sequence of the microRNA of interest at the site corresponding to the 10th-11th nucleotides of the microRNA [2-TXT].
2.1.1. [bookmark: _Hlk28801574][bookmark: _Hlk28801595]WIDE: Talent adding reagent to vial as representative opening shot
2.1.2. LAB MEDIA: Figure 1 Video Editor: please add/emphasize black arrow over 48nt loop
2.2. To amplify the short tandem target mimic fragment, set up a PCR reaction with each primer of interest, a 48-nucleotide space oligo, 10x PCR buffer, a dNTP (D-N-T-P) mixture, high fidelity PCR DNA polymerase, and double distilled water to a final volume of 50 microliters [1-TXT].
2.2.1. Talent adding primer to tube, with primer, oligo, buffer, dNTP, and polymerase containers visible in frame TEXT: dNTP: deoxynucleoside triphosphate; See text for all PCR reaction setup details
2.3. Then amplify the microRNA by standard PCR using the parameters as indicated [1-TXT].
2.3.1. Talent loading sample onto thermocycler TEXT: 94 °C for 3 min, 32 cycles of 94 °C for 45 s, 60 °C for 45 s, 72 °C for 60 s
3. STTM Purification
3.1. To purify the short tandem target mimics, add 2.5 volumes of ethanol [1] and a 1/10 volume of 3-molar sodium acetate to the PCR product [2].
3.1.1. WIDE: Talent adding ethanol to tube, with ethanol container visible in frame
3.1.2. [bookmark: _Hlk28802502]Talent adding sodium acetate to tube, with sodium acetate container visible in frame
3.2. Mix vigorously [1] before centrifuging the reaction at 14,000 x g for 10 minutes [2].
3.2.1. Tube contents being mixed
3.2.2. Talent placing tube(s) into centrifuge
3.3. After removing the supernatant, rinse the pellet with 1 milliliter of 70% ethanol [1] and allow the pellet to dry [2].
3.3.1. Ethanol being added to tube, with ethanol container visible in frame
3.3.2. Talent placing tube to dry
3.4.  Then dissolve the pellet in 20 microliters of double distilled water [1].
3.4.1. Water being added to tube
4. T4 DNA Polymerase Reaction Mix Preparation
4.1. To set up a T4 DNA polymerase reaction, mix the purified short tandem target mimic PCR product with 10x T4 DNA polymerase buffer, 1-molar dithiothreitol, 100-millimolar dATP (D-A-T-P), T4 DNA polymerase, and double distilled water to a final volume of 5 microliters on ice [1-TXT].
4.1.1. WIDE: Talent adding product to tube on ice, with product, buffer, DTT, dATP, and polymerase containers visible in frame TEXT: dATP: deoxyadenosine triphosphate
4.2. Then incubate the mixture for 15 minutes at 37 degrees Celsius [1] followed by a 20-minute incubation at 75 degrees Celsius to inactivate the T4 DNA polymerase [2].
4.2.1. Talent placing tube at 37 °C
4.2.2. Talent placing tube at 75 °C 
5. Potato Virus X (PVX)-Based microRNA (miRNA) Silencing (VbMS) Vector Construction
5.1. To prepare the PVX (P-V-X)-based VbMS (V-B-M-S) construct, digest 5 micrograms of PVX-ligation independent cloning products [1] in 2.5 microliters of Sma (S-M-A) one in a total volume of 100 microliters [2].
5.1.1. WIDE: Talent adding product to tube, with product container visible in frame
5.1.2. [bookmark: _Hlk28802532]Talent adding enzyme to tube, with enzyme container visible in frame
5.2. Add an equal volume of phenol:chloroform:isopropanol  at a 25:24:1 ratio to the digested PVX-ligation independent cloning products with vigorous mixing [1] and collect the product by centrifugation [2-TXT].
5.2.1. Talent mixing solution in tube, with phenol, chloroform, and isopropanol containers visible in frame
5.2.2. Talent adding tube(s) to centrifuge TEXT: 10 min, 14,000 x g
5.3. Add an equal volume of chloroform:isopropanol at a 24:1 ratio to the pellet  with vortexing [1] before subjecting the tube contents to a second centrifugation [2].
5.3.1. Talent adding solution to tube, with chloroform and isopropanol containers and vortex visible in frame
5.3.2. [bookmark: _Hlk28802649]Talent placing tube into centrifuge
5.4. At the end of the spin, transfer the supernatant to a new centrifuge tube [1] and add 2.5 volumes of ethanol [2] and a 1/10 volume of 3-molar sodium acetate with vigorous mixing [3].
5.4.1. Talent adding supernatant to tube
5.4.2. Talent adding ethanol to tube, with ethanol container visible in frame
5.4.3. Talent adding sodium acetate to tube, with sodium acetate container visible in frame
5.5. Centrifuge the tube [1] and rinse the pellet with 1 milliliter of 70% ethanol and vigorous vortexing [2].
5.5.1. Talent adding tube(s) to centrifuge
5.5.2. Talent adding ethanol to tube, with ethanol container and vortex visible in frame
5.6. Centrifuge the tube again [1] and remove to the supernatant to allow the pellet to air dry [2]. 
5.6.1. Talent placing tube(s) into centrifuge
5.6.2. Supernatant being removed
5.7. Then dissolve the digested PVX-ligation independent cloning plasmid pellet in 100 microliters of double distilled water [1].
5.7.1. Water being added to tube
6. T4 DNA Polymerase Reaction Setup and STTM Cloning
6.1. [bookmark: _Hlk28802740]To set up the T4 DNA polymerase reaction, mix the digested PVX-ligation independent cloning vector DNA with 10x T4 DNA polymerase buffer, 1-molar dithiothreitol, 100-millimolar dTTP, and T4 DNA polymerase to a final volume of 5 microliters on ice [1-TXT].
6.1.1. WIDE: Talent adding vector to tube on ice, with buffer, DTT, dTTP, and polymerase container visible in frame TEXT: dTTP: deoxythymidine triphosphate	
6.2. Then incubate the mixture at 37 degrees Celsius for 15 minutes [1] followed by a 20-minute incubation at 75 degrees Celsius to inactivate the T4 DNA polymerase [2].
6.2.1. Talent placing tube at 37 °C
6.2.2. Talent placing at 75 °C
6.3. [bookmark: _Hlk28804406]To clone the short tandem target mimic sequence into the PVX-ligation independent cloning vector, mix 5 microliters of the T4 DNA polymerase-treated short tandem target mimic PCR product [1] with 5 microliters of the T4 DNA polymerase-treated PVX-ligation independent cloning plasmid [2] and incubate the mixture for 5 minutes at 70 degrees Celsius [3].
6.3.1. Talent adding product to tube, with product container visible in frame
6.3.2. Talent adding plasmid to tube, with plasmid container visible in frame
6.3.3. Talent placing tube at 70 °C
6.4. At the end of the incubation, cool the tube contents to 22 degrees Celsius in a PCR machine at a rate of 0.1 degree Celsius per second [1], leaving the tube in the thermocycler for 30 minutes once the target temperature is reached [2-TXT].
6.4.1. Talent placing tube into thermocycler and/or setting temperature
6.4.2. Talent setting timer, with thermocycler visible in frame TEXT: Optional: Extend incubation O/N at 4 ° for higher LIC efficiency
6.5. At the end of the incubation, transform 5 microliters of ligation independent cloning reaction product into E. coli DH5-alpha (D-H-five-alpha) using standard transformation protocols [1] and grow the transformed bacteria on an LB (L-B) plate containing 50 micrograms/milliliter kanamycin [2-TXT].
6.5.1. Talent adding product to tube, with E. coli culture plate visible in frame
6.5.2. Plate being streaked TEXT: LB: Luria-Bertani
6.6. After verifying the sequences of the short tandem target mimic fragments by terminator cycle sequencing [1], isolate the PVX short tandem target mimic plasmids from the validated clones [2] and transform them into the appropriate Agrobacterium strains [3-TXT].
6.6.1. Shot of plate, then colony being selected
6.6.2. Talent adding sample to thermocycler
6.6.3. [bookmark: _Hlk28802923]Talent adding sample to tube TEXT: i.e., Agrobacterium GV3101, GV2260, or EHA105
7. Potato Virus-X-Based VbMS Assay 
7.1. [bookmark: _Hlk25133166][bookmark: _Hlk28802933]To inoculate 4-week-old in vitro potato plants with Agrobacterium containing the PVX-short tandem target mimic plasmids, pick positive transformants containing PVX-short tandem target mimic vectors [1-TXT] and inoculate the transformants in 50 milliliters of liquid LB containing 50 micrograms/milliliter of kanamycin and 50 micrograms/milliliter of rifampicin [2] for 16 hours at 28 degrees Celsius and 220 revolutions per minute [3].
7.1.1. WIDE: Talent picking colony from plate Videographer: Important step TEXT: See text for potato plant growth details
7.1.2. Talent adding bacteria to broth Videographer: Important step
7.1.3. Shot of culture on shaker
7.2. During the incubation, streak positive Agrobacterium colonies onto at least two new LB plates containing kanamycin and rifampicin [1] and grow the cultures at 28 degrees Celsius for 1 day [2].
7.2.1. Talent streaking plate Videographer: Important step
7.2.2. Talent placing plate(s) at 28 °C
7.3. When the optical density at 600 nanometers reaches 1.6, collect the Agrobacterium liquid culture by centrifugation [1-TXT] and resuspend the pellet in a sufficient volume of infiltration buffer to adjust the optical density at 600 nanometers to 1 [2]. 
7.3.1. Talent placing tube(s) into centrifuge TEXT: 10 min, 3,400 x g, RT
7.3.2. Shot of pellet if visible, then buffer being added to tube Videographer: Important step
7.4. After a 6-hour incubation at room temperature, load a 1-milliliter syringe with the Agrobacterium suspension [1] and use one hand to flip and hold an expanded leaf from one potato plant [2].
7.4.1. Talent loading syringe
7.4.2. Leaf being flipped Videographer: Important step
7.5. Using one finger, support the leaf lamina from the adaxial side at the desired site of infiltration [1] and, holding the syringe vertical to the leaf surface with the other hand [2], infiltrate 100-200 microliters of Agrobacterium culture into the abaxial side of lamina [3].
7.5.1. Finger supporting lamina Videographer: Important step
7.5.2. Syringe being held vertical to leaf surface Videographer: Important step; can combine 8.5.2. and 8.5.3. as necessary/appropriate
7.5.3. Culture being added to leaf Videographer: Important step; can combine 8.5.2. and 8.5.3. as necessary/appropriate
7.6. Next, use a toothpick to collect colonies from the Agrobacterium culture plates [1] and to scratch the stem surface of the first one or two internodes of the infiltrated potato plants [2] and the epidermis of the stem [3-TXT].
7.6.1. Colony being scraped Videographer: Important step
7.6.2. Internode(s) being scratched Videographer: Important step
7.6.3. Stem being stretched Videographer: Important step TEXT: Avoid piercing stem
7.7. Then grow the infiltrated plants in the greenhouse for 2-4 weeks [1].
7.7.1. Talent placing plant(s) into greenhouse
7.8. When phenotypes appear, use scissors to collect samples with phenotypes from the VbMS and control plants [1-TXT] and isolate the total RNA from the collected tissues by reverse transcriptase PCR to analyze the microRNA expression in each sample [2-TXT].
7.8.1. WIDE: Talent collecting sample(s) TEXT: e.g., shoots, leaves, flowers, roots
7.8.2. Talent adding sample to thermocycler TEXT: See text for RT-PCR protocol details


Protocol Script Questions
A. Which steps from the protocol are the most important for viewers to see? 
7.1.-7.6.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
n/a



Results
8. Results: Representative VbMS of miR165/166 in Tetraploid Potato Species

8.1. In these images, PVX-short tandem target mimic-165-166 (one sixty-five one-sixty-six) potato plants [1] with ectopic growth of leaf tissues from the abaxial side of leaf lamina along the veins can be observed [2].

8.1.1. LAB MEDIA: Figure 2 4 Video Editor: please outline middle and right images (together)
8.1.2. LAB MEDIA: Figure 2 4 Video Editor: please add arrows/emphasize leaf structures as indicated in original Figure 2 middle image

8.2. More severe phenotypes, such as trumpet-shaped leaf formation, have also been observed [1].

8.2.1. LAB MEDIA: Figure 2 4 Video Editor: please add arrowhead/emphasize trumpet leaf structure as indicated in original Figure 2 right image

8.3.  In contrast, no phenotypic abnormalities are observed in PVX control plants [1], demonstrating that the VbMS system is effective in suppressing endogenous micro RNA function in tetraploid potato plants [2].

8.3.1. LAB MEDIA: Figure 2 4 Video Editor: please emphasize left image
8.3.2. LAB MEDIA: Figure 2 4

8.4. PVX-short tandem target mimic-165-166 potato plants exhibit ectopic leaf tissue growth from the abaxial side of the leaf lamina along the veins [1], demonstrating that the PVX-VbMS system can be applied to other potato species, including a major potato cultivar [2].

8.4.1. LAB MEDIA: Figure 3 4 Video Editor: please add arrow/emphasize leaf tissue growth as indicated in original Figure 3 right image


Conclusion
9. [bookmark: _Hlk27388131]Conclusion Interview Statements

9.1. Carlos GarciaRios: It is essential to simultaneously infiltrate the leaves and to inoculate the stem of the same plant with the same Agrobacterium culture [1].

9.1.1. [bookmark: _GoBack]INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Step: 7.5., 7.6.)
9.2. Carlos GarciaRios: Transgenic approaches to stably introducing target mimic molecules into potato plants are recommended when the silencing state of the targeted miRNAs needs to be maintained in the offspring generations [1].

9.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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