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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  Yes  
If Yes, can you record movies/images using your own microscope camera? NO
  
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. ZEISS V20 DISCOVERY STEROMICROSCOPE

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  NO    

3. Filming location: Will the filming need to take place in multiple locations?   NO, IN TWO OF OUR LAB ROOMS, GUINDON HALL, 451 SMYTH ROAD, OTTAWA K1H8M5   
If Yes, how far apart are the locations? 100 FEET, DOWN THE STAIRS TO 3RD FLOOR  
 

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Jordan Demone: This protocol allows seeds to be sliced intact so they don’t crumble, permitting visualization of starch granules in any seed that can fit into a pipet tip. 

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

1.2. Jordan Demone: The malleable plastic cone supports the native structure of the dry tissues and organs as it is being sectioned by a thin blade, so this cheap and easy manifold allows for many samples to be processed in a short time. 

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

OPTIONAL: 

1.3. Illimar Altosaar: Resistant starch, accessibility of enzymes to the raw starch, amylolysis, glycemic index, and glucose spikes are core parameters for breeding better rice varieties to fight Type II diabetes around the world today. 	Comment by Anastasia Gomez: Authors: I have slightly edited and rearranged your interview statements. According to journal guidelines, each author is limited to 2 statements in the introduction and conclusion sections. This is largely because you will have to memorize the statements, and we don’t want to overwhelm anyone during filming.

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


Introduction of Demonstrator on Camera	Comment by Anastasia Gomez: Authors: Dr. Jordan Demone will be introduced with a text overlay as the above statements are delivered.

1.4. Illimar Altosaar: Dr. Chloë Van Oostende-Triplet from our Faculty core imaging center will help to demonstrate this procedure.
1.4.1. INTERVIEW: Author saying the above. 
1.4.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

1.5. 

Protocol
2. Preparation of Transverse Rice Section
2.1. Begin by dehusking the dry kernels [1]. Loosen the husks [2] and dehull rice kernels by grinding them between two flat rubber stoppers [3]. If necessary, remove the husked rice kernels from the panicle [4].
2.1.1. WIDE: Establishing shot of talent walking to the lab or work bench with the dry kernels in hand.
2.1.2. Talent loosening the husks.
2.1.3. Talent grinding the kernels. 
2.1.4. Talent removing the husked kernels from the panicle.
2.2. Place a single kernel onto a flat rubber stopper on a work bench and make sure that this stopper remains stationary [1]. Use a second flat rubber stopper to abrade the kernel by twisting it against the first rubber stopper [2], then remove husks from the kernel, taking care not to shatter the endosperm [3]. Videographer: This step is important!
2.2.1. Talent placing the kernel onto a rubber stopper on a work bench.
2.2.2. Talent twisting the kernel between the two rubber stoppers. 
2.2.3. Talent removing husks from a kernel 
2.3. Jordan Demone: When dehulling the paddy rice, it is important to not grind the seeds too aggressively between the two rubber bungs.

2.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
2.4. Remove any remaining husks using fine forceps [1] and insert an individual husked kernel into a plastic 250-microliter pipette tip [2]. Make sure that the embryo end of the kernel is facing towards the conical end of the pipette tip [3]. Videographer: This step is important!
2.4.1. Talent removing remaining husks with forceps. 
2.4.2. Talent inserting the kernel into a pipette tip. 
2.4.3. ECU: Properly positioned kernel. 
2.5. Insert a second 250-microliter pipette tip to force the kernel into the first pipette tip and to keep the kernel immobile during sectioning, taking care not to damage the kernel or bend the second pipette tip [1]. Videographer: This step is difficult and important!
2.5.1. Talent inserting the second pipette tip into the first one.
2.6. Lay the pipette tip assemblage flat on a work bench and hold it in place by hand [1]. With the other hand, use a sharp scalpel blade to slice through the center of the kernel, cutting off the end of the pipette tip [2]. Videographer: This step is difficult and important!
2.6.1. Talent positioning the pipette tip assemblage.
2.6.2. Talent cutting through the center of the kernel. 
2.7. Slice downwards through the assemblage and then orient the scalpel blade vertically so the hand-section’s two new exposed faces are parallel [1]. Then, use the scalpel to cut 1-millimeter thick sections of the rice kernel [2].
2.7.1. Talent slicing as described above, then orienting the scalpel blade.
2.7.2. ECU: Talent cutting the sections.
3. Reflected Light Microscopy and Scanning Electron Microscopy of Transverse Rice Sections
3.1. To perform reflected light microscopy, place the transverse rice sections on a black piece of heavy gauge black paper [1]. Obtain light images of the transverse sections using a stereomicroscope with mounted goosenecks [2] for oblique illumination, using at least 10 X magnification [3]. Videographer: This step is important!
3.1.1. Talent placing the rice sections on the paper.
3.1.2. Talent imaging the sections with a microscope.
3.1.3. SCOPE: Rice section.
3.2. For scanning electron microscopy, place the samples onto a carbon disk stuck to an aluminum stub on a charge reduction sample holder [1]. Use fine forceps to remove the plastic ring from the pipette tip mount to prevent the plastic from entering the vacuum apparatus of the SEM [2]. Videographer: This step is important!
3.2.1. Talent positioning the sample. 
3.2.2. ECU: Talent removing the plastic ring.
3.3. Image the sample with a high sensitivity multi-mode backscatter electron detector at 10 kilovolts [1].
3.3.1. Talent performing SEM imaging.






Results
4. Results: SEM Images of Transverse Kernel Sections
4.1. Wild type Nipponbare [1] and ssg1 sections [2] were examined under 260 X, 920 X, and 4200 X magnifications [3-TXT]. When properly prepared, the rice sections were approximately 0.9 millimeters thick with minimal shattering of the endosperm and intact pericarp and aleurone layers [4].
4.1.1. LAB MEDIA: Figure 2. Video Editor: Emphasize A. 
4.1.2. LAB MEDIA: Figure 2. Video Editor: Emphasize B.
4.1.3. LAB MEDIA: Figure 2. Video Editor: Label the first column of images ‘250 X’, the second column ‘920 X’, and the third ‘4200 X’.
4.1.4. LAB MEDIA: Table 1. 
4.2. This technique allows for the preparation of sections of sufficient quality to observe the entire endosperm cell [1], compound starch granules [2], and individual subgranules [3].
4.2.1. LAB MEDIA: Figure 3. Video Editor: Emphasize A. 
4.2.2. LAB MEDIA: Figure 3. Video Editor: Emphasize B. 
4.2.3. LAB MEDIA: Figure 3. Video Editor: Emphasize C.
4.3. Translucent kernel producers such as the wild type Resistant Starch hybrid line Xieyou 7954 (pronounce ‘SHI-EH-You-7-9-5-4’) [1] and cobalt-generated mutant RS111 (pronounce ‘R-S-1-1-1’) [2] produced tightly packed, polyhedral starch granules, which is the normal rice endosperm phenotype [3]. 
4.3.1. LAB MEDIA: Figure S1 A and B. Video Editor: Emphasize A. 
4.3.2. LAB MEDIA: Figure S1 A and B. Video Editor: Emphasize B.
4.3.3. LAB MEDIA: Figure S1 A and B.
4.4. The SEM images of chalky kernel producers, commercial variety Yi-Tang [1] and RS4 [2] displayed starch granules that were round and loosely packed [3]. 
4.4.1. LAB MEDIA: Figure S1 C – F. Video Editor: Emphasize C. 
4.4.2. LAB MEDIA: Figure S1 C – F. Video Editor: Emphasize D.
4.4.3. LAB MEDIA: Figure S1 C – F.
4.5. Wild type Xiushui 11 (pronounce ‘Shi-oo-shwe-eleven’) [1] and its mutant KMD1 [2], which express the Cry1Ab (pronounce ‘cry-1-A-B’) gene to inhibit insect predation, had sections and endosperm morphotypes similar to the translucent Resistant Starch lines [3]. 
4.5.1. LAB MEDIA: Figure S1 C – F. Video Editor: Emphasize E.
4.5.2. LAB MEDIA: Figure S1 C – F. Video Editor: Emphasize F.
4.5.3. LAB MEDIA: Figure S1 C – F.
4.6. This technique can be applied to seeds of other species. The model monocot Brachypodium distachyon (pronounce ‘BRACK-ee-POE-dee-um Die-stack-eon’’) produces very hard seeds, but it was still possible to obtain an intact transverse section [1]. Intact transverse sections were also produced from soft white winter wheat [2]. 
4.6.1. LAB MEDIA: Figure S2. Video Editor: Emphasize A.
4.6.2. LAB MEDIA: Figure S2. Video Editor: Emphasize B. 








Conclusion
5. [bookmark: _Hlk27388131]Conclusion Interview Statements

5.1. Jordan Demone: This rapid, cheap screening method for looking inside biological structures can be applied to insect legs, locust bean tree spikes, hawthorns, fish spines, or any field of forensic microscopy that can profit from this sample support setup. 

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

5.2. Jordan Demone: After performing this protocol, sputtering for electron microspcopy, staining with specific fluorescent dyes, and application of calcifluor to stain for beta-glucan cell wall thickness in mutant oat and barley lines are some quick ways of approaching plant breeding with rapid phenotype screening.

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