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Author Questionnaire:
1. Microscopy: Does your protocol require JoVE to film through your microscope? N
2. Does your protocol include software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
3.1., 3.4., 4.3., 4.7., 5.2., 5.4.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.1., 4.7.
5. Will the filming need to take place in multiple locations? Y, different rooms same building


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. Olga Serra: The Agrobacterium-mediated transformation is an easy method for producing genetically-modified potato plants in order to understand specific gene functions and their contributions to organ physiology [1].

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

1.2. Mercè Figueras: Transformation by Agrobacterium rhizogenes is a robust tool for rapidly assessing gene function in roots, as similar results can be obtained by Agrobacterium tumefaciens transformation [1]. 

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

Introduction of Demonstrator (Said by you on camera):

1.3. Olga Serra: Demonstrating the procedure will be Sandra Fernández-Piñán, a post doc, and Jennifer López, a master student, both from our laboratory [1][2]. 

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.



Section - Protocol
2. Agrobacterium Culture Preparation
2.1. Begin by growing a single Agrobacterium colony overnight in 5 milliliters of Yeast Extract Broth, or YEB (Y-E-B), medium supplemented with antibiotics [1-TXT] in a 50-milliliter centrifuge tube at 28 degrees Celsius and 200 rotations per minute [2].
2.1.1. WIDE: Talent adding colony to tube, with bacterial plate and YEB container visible in frame TEXT: See text for all medium/reagent preparation details
2.1.2. MED: Talent placing tube onto shaker
2.2. For A. tumefaciens transformation, measure the optical density the next morning [1-TXT]. 
2.2.1. MED: Talent adding sample to spectrophotometer TEXT: Subculture to lower OD600 to 0.3 w/ fresh medium as necessary
2.3. When the optical density at 600 nanometers, or OD600 (O-D-six hundred), reaches 0.6 to 1, centrifuge 1 milliliter of the Agrobacterium culture [1-TXT] and resuspend the pellet in 1 milliliter of fresh YEB medium without antibiotics per wash for two additional washes [2].
2.3.1. MED: Talent adding culture supernatant to tube TEXT: 10 min, 3000 x g, RT
2.3.2. CU: Shot of pellet if visible, then pellet being resuspended, with YEB medium container label visible in frame
2.4. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]After the second wash, resuspend the pellet in fresh YEB medium without antibiotics to the appropriate concentration to obtain a final OD600 of 0.8 [1] and place the bacterial cells on ice [2].
2.4.1. MED: Talent adding medium to tube, with medium container visible in frame as possible
2.4.2. MED: Talent placing tube on ice
3. Plant Transformation using A. rhizogenes
3.1. For plant transformation using A. rhizogenes, carefully transfer a donor plant from a 2MS (two-M-S) medium culture [1] to a 120- x 120-millimeter square plate [2] and use a surgical needle to inject 5 3 microliters from an A. rhizogenes culture to different stem internodes as possible [3-TXT].
3.1.1. WIDE: Talent removing plant from 2MS pot
3.1.2. MED: Talent placing plant onto plate
3.1.3. CU: Internode being injected TEXT: See text for A. rhizogenes preparation details
3.2. Then immediately transfer the entire plant to a new square plate containing solid MS medium supplemented with 0.1-millimolar acetosyringone [1].
3.2.1. MED: Talent placing plant onto plate
3.3. After placing a second plant onto the same plate transformed in the same manner [1], seal the plate with surgical tape [2] and place the plate vertically inside a growth cabinet for 2 weeks4 days [3].
3.3.1. MED: Talent placing plant onto plate
3.3.2. CU: Plate being sealed
3.3.3. MED: Talent placing plant into growth cabinet

3.4. Transfer the plant to a square plate with MS medium supplemented with cefotaxime sodium to kill the A. rhizogenes [1] and place the sealed plate vertically inside a growth cabinet for 4 days [2].

3.4.1. MED: Talent placing plant onto plate

3.4.2. MED: Talent placing plant into growth cabinet

3.5. After 10-12 daystwo weeks, new hairy roots will begin to appear [1]. Their transformation can be confirmed by fluorescence stereomicroscope [2].
3.5.1. ECU: Shot of new hairy root(s)
3.5.2. LAB MEDIA: Figures 3: JoVE Video Editor: please emphasize red signal in bottom right image
3.6. At this time, excise the native roots of each plant [1] and transfer the plants to a new square plate with MS medium supplemented with cefotaxime sodium to kill the A. rhizogenes [2].
3.6.1. CU: Root(s) being excised
3.6.2. MED: Talent placing plants onto plate
3.7. To obtain a composite plant, let the transgenic hairy roots grow for another 3-4 weeks in the MS medium supplemented with cefotaxime sodium [1].
3.7.1. MED: Talent placing plate into growth cabinet
4. Plant transformation using A. tumefaciens 
4.1. For plant transformation using A. tumefaciens, cut and place a leaf from the 3-4-week old plants in a Petri dish [1] and use a scalpel to make 1-3 transverse cuts from the center of the leaf to the edges without cutting the pieces off of the leaf [2] and to exclude the petiole [3].
4.1.1. WIDE: Talent cutting and placing leaf into dish
4.1.2. CU: Transverse cut(s) being made
4.1.3. CU: Petiole being excluded
4.2. Immediately place the leaf into a Petri dish containing 10 milliliters of fresh 2MS liquid medium abaxial side up [1] and cover the plate [2-TXT].
4.2.1. CU: Leaf being placed into dish
4.2.2. CU: Dish being covered TEXT: Repeat for ≤15 cv. Désirée or ≤25 ssp. andigena leaves
4.3. Quickly add 80 microliters of the A. tumefaciens culture to the liquid medium [1] and gently stir the medium for 1 minute to homogenously distribute the bacterial solution [2].
4.3.1. MED: Talent adding bacteria to plate, with bacteria culture container visible in frame
4.3.2. CU: Medium being stirred 
4.4. Then carefully seal and cover the plate with aluminum foil [1] for a 2-day-incubation in a 24-degree Celsius-chamber [2].
4.4.1. CU: Sealed plate being covered with aluminum foil
4.4.2. MED: Talent place plate at 24 degrees Celsius
4.5. At the end of the transformation period, transfer the leaves abaxial side up to callus inducing medium scraped with tweezers [1] for a one-week incubation in the growth cabinet [2].
4.5.1. CU: Leave(s) being placed into dish
4.5.2. MED: Talent placing dish into cabinet
4.6. At the end of the incubation, transfer the leaves abaxial side up onto tweezer-scraped shoot inducing medium [1] and incubate the leaves in a growth cabinet [2], refreshing changing to a newthe medium every 7-10 days [3] and changing to tall Petri dishes when the shoots reach the lid [34-TXT].
4.6.1. CU: Leaves being placed into dish
4.6.2. MED: Talent placing dish into cabinet
4.6.3. CU: Medium being added to dish, with medium container label visible in frame
4.6.4. [bookmark: _GoBack]CU: Leaves with callus with tall shoots Shoots being transferred to tall Petri dish, with shot of different plate with shoots at lid visible in frame 
4.7. When the emerged shoots are about 2 centimeters tall, cut three emerging shoots from each callus [1].
4.7.1. CU: One shoot being cut
4.8. Place up to five different shoot transformation events in individual culture flasks containing MG medium supplemented with cefotaxime sodium to allow rooting [1] and label the subset as appropriate for a 3-4-week incubation in the growth cabinet until the shoots are vigorous [2].
4.8.1. MED: Talent placing shoot(s) into flask
4.8.2. CU: Shot of labeled flask
4.9. At the end of the incubation, select the most vigorous plant of each event [1] and cut the apical segment of a shoot with 3-4 internodes from each plant [2].
4.9.1. CU: Shot of most vigorous plant from at one event
4.9.2. CU: Apical segment being cut
4.10. Place the segments into a culture flask containing 2MS medium supplemented with cefotaxime sodium [1-TXT] and grow the plants until they develop vigorous shoot and roots [2]. 
4.10.1. CU: Segment being placed into flask TEXT: Return non-selected plants to cabinet
4.10.2. CU: Shot of Stem segment developed as a vigorous plant
5. Beta-Glucuronidase (GUS) Histochemical Reporter Gene Assay
5.1. To perform a beta-glucuronidase, or GUS (Gus), histochemical reporter gene assay [1], fix the roots from a 2-3-week in vitro plant culture with 90% chilled acetone for 20 minutes on ice [2].
5.1.1. WIDE: Talent cutting the final segment of the stem containing all the roots from in vitro plant
5.1.2. CU: Roots being placed into acetone on ice
5.2. At the end of the fixation, wash the roots two times in distilled water [1] and treat the roots with fresh GUS staining solution [2] under vacuum for 20 minutes [3].
5.2.1. MED: Talent washing roots
5.2.2. CU: GUS staining solution being added to roots
5.2.3. CU: Vacuum being applied
5.3. At the end of the vacuum treatment, place the roots at 37 degrees Celsius in the dark for about 4 hours [1].
5.3.1. MED: Talent placing roots in the dark at 37 °C
5.4. When a blue color is visible [1], wash the roots two times with 70% ethanol [2] and visualize the staining under a bright field microscope [3].
5.4.1. CU: Shot of blue roots
5.4.2. MED: Talent washing roots, with 70% ethanol container visible in frame
5.4.3. MED: Talent placing roots onto microscope stage



Section – Results
6. Results: Representative Imaging of Transformed Potato Roots 

6.1. Transformed hairy roots exhibit a red fluorescence when illuminated with green light [1], while negative control, untransformed Agrobacterium demonstrate no such fluorescence [2], indicating the suitability of the DsRed (D-S-red) transformation marker for identifying transgenic hairy roots [3].

6.1.1. LAB MEDIA: Figure 3: JoVE Video Editor: please emphasize bottom right image 
6.1.2. LAB MEDIA: Figure 3: JoVE Video Editor: please emphasize bottom left image 
6.1.3. LAB MEDIA: Figure 3
[bookmark: _tyjcwt]
6.2. [bookmark: _1t3h5sf]Here GUS staining in roots of transgenic plants obtained by A. tumefaciens [1] and transgenic hairy roots obtained by A. rhizogenes are shown [2].

6.2.1. LAB MEDIA: Figure 4A and 4B
6.2.2. LAB MEDIA: Figure 4C-F

6.3. As observed, roots transformed with A. tumefaciens and grown in vitro demonstrate blue staining in the endodermis, a cell layer between the cortex and the stele [1].

6.3.1. LAB MEDIA: Figure 4A: JoVE Video Editor: please emphasize blue staining and/or EN text

6.4. In more developed roots, the blue labelling is patchy in the external layer corresponding to the exodermis [1].

6.4.1. LAB MEDIA: Figure 4B: JoVE Video Editor: please emphasize blue staining and/or EX text

6.5. In transformed hairy roots obtained by A. rhizogenes and grown in hydroponics, the GUS marker is specifically located within the endodermis [1], in the emergence of lateral roots [2], in the wounded areas [3], and in the exodermis [4].

6.5.1. LAB MEDIA: Figure 4C-F: JoVE Video Editor: please emphasize blue staining near EN text and/or EN text in Figures 4C and 4E
6.5.2. LAB MEDIA: Figure 4C-F: JoVE Video Editor: please emphasize blue staining near LR text and/or LR text in Figure 4D and 4E
6.5.3. LAB MEDIA: Figure 4C-F: JoVE Video Editor: please add/emphasize red arrowhead and/or blue staining in Figure 4E
6.5.4. LAB MEDIA: Figure 4C-F: JoVE Video Editor: please emphasize blue staining and/or EX text in Figure 4F


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

7.1. Sandra Fernández-Piñán: In addition to being a fast method, the transgenic roots obtained with the Agrobacterium rhizogenes also carry the T-DNA from the Root inducing plasmid, which may de-regulate some tightly-controlled processes [1]. 
7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
7.2. Sandra Fernández-Piñán: The transgenic hairy roots obtained with Agrobacterium rhizogenes can be maintained in a wild type shoot but alternatively can be excised and self-propagated in vitro for massive transgene production [1].
7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
7.3. Jennifer López: The potato transformation provides a good tool to check the gene function and promoter activation and also to produce biotechnological goods in a species of high agronomic interest [1].
7.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
7.4. Jennifer López: The genetically modified organisms should be discarded safely after use to avoid environmental contamination. Also, GUS solution contains toxic cyanide derivatives, so wear protection and discard the solution safely [1]. 
7.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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