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Author Questionnaire 

1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or similar?  Y, Olympus SZX 16 (supplied with U-TV1X-2 objective connector) 

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

3. Interview statements: Considering the Covid-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☒ 	Interviewees wear masks until the videographer steps away (≥6 ft/2 m) and begins filming. The interviewee then removes the mask for line delivery only. When the shot is acquired, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

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

Protocol Length
Number of Shots: 54


Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Ales Pecinka: Cereal grains are one of the most important parts of the human diet and the main source of our energy. Within just over a month, seeds undergo complex developments [1].

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

REQUIRED: 

1.2. Ales Pecinka: Our protocol can be used for the isolation of seed tissues and utilizes flow cytometry for thorough quality control based on the different ploidies of the different seed tissues [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. Ales Pecinka: The procedure will be demonstrated Martin Kovacik, a PhD student, and Anna Nowicka, a researcher, from my research group [1][2].	Comment by Bridget Colvin: Authors: You can include which demonstrator will perform the tasks for each section on your own copy of the script, but please leave this information out of the master copy.

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



Protocol
2. Plant Cultivation
2.1. [bookmark: _Hlk51751107]To germinate barley seeds, place the seeds onto a piece distilled water-soaked filter paper stacked on top of three layers of cellulose tissue paper in a Petri dish [1] and place the covered dish at 25 degrees Celsius protected from light [2-TXT].
2.1.1. WIDE: Talent placing seed(s) onto paper
2.1.2. Talent placing plate at 25 °C in dark TEXT: Alternative: Germinate seeds directly in wet soil mixture

2.2. After 3 days, transfer germinated seeds with a visible radicle and shoot of about 5 centimeters [1] into 5- x 5-centimeter peat pots with a mixture of soil and sand [2] and water the seeds regularly [3].

2.2.1. Shot of germinated seed with a 5-cm radicle and shoot
2.2.2. Talent placing seed(s) into pot
2.2.3. Talent watering seeds

2.3. After 10 days, transfer the plants into 12- x 12-centimeter pots filled with the same soil mixture [1] and grow the plants in a climatic chamber under a controlled long-day regime [2-TXT].

2.3.1. Talent placing plant into pot
2.3.2. Talent placing pot into chamber TEXT: i.e., 16 h day 20 °C, 8 h night 16 °C; light intensity 200 µmol m-2 s-1; humidity 60%

3. [bookmark: _Hlk36107129]Pollination Determination

3.1. For pollination, open the leaf-sheath covering the spike [1] and use fine-pointed tweezers to check the anthers and ovary inside the spikelets in the central part of the spike [2].

3.1.1. WIDE: Talent opening leaf-sheath
3.1.2. Central part of spike being opened with tweezers

3.2. Spikelets with yellow anthers and “fluffy” stigma will pollinate within a few hours and are considered “day of pollination” [1].

3.2.1. Shot of spikelet with yellow anthers and fluffy stigma

3.3. Clip off the spike near the tip of the last spikelet [1] and remove the flag leaf and the upper part of the awns [2].

3.3.1. Spike being clipped
3.3.2. Flag leaf and upper part of awns being removed

3.4. Clip off the top one third of hulls in each spikelet to dry the anthers and to help synchronize the opening and release of pollen [1].

3.4.1. Hull(s) being clipped

3.5. Cover the spike with a glassine bag with the spike ID, plant number, and day of pollination date [1].

3.5.1. Talent covering spike with bag 

3.6. Then use the formula as indicated to calculate the day after pollination when the tissue isolation should take place [1-TXT].

3.6.1. BLACK TEXT WHITE BACKGROUND:    where x = expected DAP

4. Seed Maternal Tissue Dissection

4.1. For seed tissue dissection, use fine-pointed tweezers to remove the rest of the hulls [1] and hydrate the tissue with PBS for 1 minute to remove any dry residue from the spikelet [2].

4.1.1. WIDE: Talent removing hulls
4.1.2. PBS being added to spikelet

4.2. Then place the peeled seed in a drop of PBS in a Petri dish under a dissecting microscope [1].

4.2.1. Talent placing seed into PBS under microscope

4.3. For the dissection of seed maternal tissues from seeds up to day 8 after pollination, use fine-pointed tweezers to position the seed on the dorsal side [1] and carefully cut the seed along one longitudinal axis [2].

4.3.1. SCOPE: Seed being placed onto dorsal side
4.3.2. SCOPE: Seed being cut long longitudinal axis

4.4. Use the tweezers to peel off the seed maternal tissues except the last layer bordering the endosperm from the apical to the basal part, using an equal amount of effort on all sides [1], and place 5-10 denuded seeds into a 1.5-milliliter tube containing 50 microliters of PBS [2].

4.4.1. SCOPE: Tissue being removed Videographer: Important/difficult step
4.4.2. Talent placing seed into tube, with PBS container visible in frame Videographer: Important/difficult step

4.5. When all of the seeds have been collected, replace the PBS with 100 microliters of fresh PBS two times [1] before removing the excessive buffer [2] and freezing the seeds in liquid nitrogen [3].

4.5.1. Talent adding PBS to tube, with PBS container visible in frame
4.5.2. PBS being removed
4.5.3. Talent dipping tube into LN2

4.6. For the dissection of seed maternal tissues from seeds after day 8 after pollination, with the seed on the dorsal side, carefully cut in the middle of the ventral side of the seed maternal tissues [1].

4.6.1. SCOPE: Shot of seed on ventral side, then middle of ventral side being cut

4.7. Then gradually peel the tissue from around whole seed, including the nucellar projection [1], and wash and freeze the seeds as demonstrated [2].

4.7.1. SCOPE: Tissue being peeled Videographer: Important step
4.7.2. Talent placing seed into tube Videographer: Important step

5. Embryo Dissection

5.1. For the dissection of embryo from seeds at day 8 after pollination and younger, with the seed on the dorsal side [1], make an incision through the basal third of the seed [2] and carefully split the separated parts in half to release the embryo [3].

5.1.1. WIDE: Talent placing seed into dish under microscope Videographer: Important step
5.1.2. SCOPE: Incision being made Videographer: Important step
5.1.3. SCOPE: Parts being split/embryo being released Videographer: Important step

5.2. Then wash 10-20 seeds in a 1.5-milliliter microcentrifuge tube as demonstrated [1].

5.2.1. Talent adding PBS to tube, with PBS container visible in frame

5.3. For the dissection of embryo from seeds after day 8 after pollination, with the seeds on its dorsal side, remove seed maternal tissues from the basal part of the ventral side [1] and use a fine-pointed instrument to gently disturb the thin layer of endosperm around the perimeter of the embryo [2].

5.3.1. SCOPE: Shot of seed on dorsal side, then seed maternal tissue being removed Videographer: Important step
5.3.2. SCOPE: Endosperm being disturbed Videographer: Important step

5.4. Then peel out the embryo [1] and wash up to 5 seeds per single microcentrifuge tube as demonstrated [2].

5.4.1. SCOPE: Embryo being peeled
5.4.2. Talent washing seeds, with PBS container visible in frame

6. Endosperm Dissection

6.1. For the dissection of syncytial endosperm from day 4 after pollination seeds, with the seed on the dorsal side [1-TXT], remove all except the last layer of seed maternal tissue cells bordering the endosperm [2] and use a thin needle to gently puncture the middle of the ventral side of the seed [3].

6.1.1. WIDE: Talent placing seed onto side in dish under microscope TEXT: Bigger seeds have more syncytial endosperm
6.1.2. SCOPE: Tissue being removed
6.1.3. SCOPE: Tissue being punctured

6.2. Use a microcapillary pipette to aspirate the syncytial endosperm by capillary action [1] and add 10-15 liquid endosperm into a new 1.5-milliliter tube with buffer suitable for the planned downstream analysis before freezing [2].

6.2.1. SCOPE: Endosperm being aspirated Videographer: Important/difficult step
6.2.2. Talent adding endosperm to tube Videographer: Important/difficult step

6.3. For the dissection of celullarizing endosperm from days 5-8 after pollination seeds, with the seed on its dorsal side, remove all of the seed maternal tissues and embryo [1] and wash between 10-15 seeds per 1.5-milliliter tube with PBS before freezing [2].

6.3.1. SCOPE: Shot of seed on side, then tissue/embryo being removed
6.3.2. Talent washing seeds, with PBS container visible in frame

6.4. For the dissection of celullarized endosperm from after day 8 after pollination seeds, place the seed on the dorsal side [1] and remove all of the seed maternal tissues and embryo [2].

6.4.1. SCOPE: Seed being placed onto side Videographer: Important step
6.4.2. SCOPE: Tissue/embryo being removed Videographer: Important step

6.5. Then wash the endosperm from a single seed per tube as demonstrated before freezing [1-TXT].

6.5.1. Talent placing seed into tube TEXT: Store all samples at -80 °C until use

7. Tissue Purity Assessment

7.1. To check the sample purity before RNA isolation, add 300 microliters of Otto one buffer to days 4 or 8 after pollination samples [1-TXT] and homogenize the samples with 5-10 turns of a plastic pestle to release the nuclei [2].

7.1.1. WIDE: Talent adding buffer to tube, with buffer container visible in frame TEXT: See text for all buffer preparation details
7.1.2. Sample being homogenized

7.2. Filter the crude suspension through a 50-micron nylon mesh strainer into a flow-cytometry analysis tube [1] and stain the DNA with 600 microliters of Otto two buffer supplemented with DAPI (DAP-ee) [2].

7.2.1. Talent filtering solution into tube
7.2.2. Talent adding buffer to tube, with buffer container visible in frame

7.3. Place all of the other tissues, including day 16 after pollination and older embryos, in individual Petri dishes containing 500 microliters of Otto one buffer [1] and mince the tissues with a razor blade [2].

7.3.1. Talent adding samples to dish, with buffer container visible in frame
7.3.2. Tissue(s) being minced

7.4. Filter the suspensions through individual strainers into flow cytometry tubes [1] and stain with 1 milliliters of Otto two buffer supplemented with DAPI [2]. 

7.4.1. Talent filtering suspension into tube
7.4.2. Talent adding buffer to tube, with buffer container visible in frame

7.5. Then analyze at least 2000 particles per sample by flow cytometry according to standard protocols to allow estimation of the nuclear DNA content of each sample [1].

7.5.1. Talent loading tube onto cytometer OR LAB MEDIA: Figure 2B


Protocol Script Questions

A. Which steps from the protocol are the most important for viewers to see? 
4.4., 4.7., 5.1., 5.3., 6.2., 6.4.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
4.4. Level of applied strength for peeling should be appropriate and in the right direction. This often fails, even for a trained person.
6.2. Amount of aspirated syncytial endosperm depends on its density. Choose bigger seeds to ensure the high amount of aspirated endosperm.


Results
8. [bookmark: _Hlk27388131]Results: Representative High Purity Barley Seed Tissue Isolation

8.1. Flow cytometric analysis of this dissected fresh leaf tissue [1] reveals a greater than 95% 2C (two-C) or 4C DNA nuclear content, corresponding to the G0 (G-zero)-G1 and G2 phases of the cell cycle, respectively [2], and a less than 5% 8C or 16C DNA content, corresponding to endoreduplicated nuclei [3].

8.1.1. LAB MEDIA: Figure 3A
8.1.2. LAB MEDIA: Figure 3A Video Editor: please emphasize 2C and 4C peaks
8.1.3. LAB MEDIA: Figure 3A Video Editor: please emphasize tiny peaks after 4C peak

8.2. In properly dissected seed tissues [1], only C-value peaks for either the diploid [2] or triploid tissues are present [3].

8.2.1. LAB MEDIA: Figures 2B and 2D
8.2.2. LAB MEDIA: Figures 2B and 2D Video Editor: please emphasize 2C, 4C, 8C, and 16C peaks
8.2.3. LAB MEDIA: Figures 2B and 2B Video Editor: please emphasize 3C, 6C, 12C, and 24C peaks

8.3. Mixed tissue samples can be identified [1] based on the presence of contaminant diploid or triploid peaks [2].

8.3.1. LAB MEDIA: Figures 3B and 3C
8.3.2. LAB MEDIA: Figures 3B and 3C Video Editor: please emphasize red 2C, 3C, and 6C peaks 

8.4. After RNA isolation [1], two sharp peaks [1] or bands representing the large and small ribosomal RNA subunits should typically be observed [3].

8.4.1. LAB MEDIA: Figure 4
8.4.2. LAB MEDIA: Figure 4 Video Editor: please emphasize 25S and 18S fragment peaks in Figure 4A
8.4.3. LAB MEDIA: Figure 4 Video Editor: please emphasize top two dark bands in Figure 4B

8.5. The presence of additional peaks [1] and high background in the fast and inter-regions indicates RNA degradation [2], whereas the 5S rRNA region includes various types of small rRNAs that do not affect the quality of the isolated RNA [3].

8.5.1. LAB MEDIA: Figure 4 Video Editor: please emphasize Fast region and Inter region peaks/sections of spectrum in Figure 4A
8.5.2. LAB MEDIA: Figure 4 Video Editor: please emphasize lighter bands below top two dark bands in Figure 4B
8.5.3. LAB MEDIA: Figure 4 Video Editor: please emphasize 5S region peak in Figure 4A
 
8.6. A signal in the precursor region can indicate residual genomic DNA contamination [1].

8.6.1. LAB MEDIA: Figure 4 Video Editor: please emphasize signal in Precursor region of Figure 4A

8.7. Samples with an RNA integrity number greater than or equal to 7 are considered of sufficient quality for analysis [1].

8.7.1. LAB MEDIA: Figure 4 Video Editor: please emphasize blue data line in Figure 4A and right lane in Figure 4B

8.8. As illustrated in this representative analysis, highly tissue-specific profiles can be generated for selected marker genes of interest [1], demonstrating that samples can be generated with minimal contamination from surrounding tissues [2].

8.8.1. LAB MEDIA: Figure 5 Video Editor: please emphasize data lines in graphs
8.8.2. LAB MEDIA: Figure 5





Conclusion
9. Conclusion Interview Statements
9.1. Ales Pecinka: As minute tissues are handled with this protocol, with the possibility of contamination from other tissues, it is essential to perform flow cytometry-based quality control of the isolated tissue samples [1].
9.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera 
9.2. Ales Pecinka: The samples can be used for almost any downstream analysis, including histological analysis by microscopy and the isolation of nucleic acids and proteins [1].
9.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
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