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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol demonstrate software usage? N
3. Which steps from the protocol section below are the most visually important? 
2.9.-2.11.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
No stationary air bubbles must be in the hybridization chamber. 
5. Will the filming need to take place in multiple locations (greater than walking distance)? N


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. [bookmark: _Hlk29823647]Markus Kuhlmann: This microarray hybridization method is useful for comparing a large number of samples from an organism with a known genome [1].

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

1.2. Markus Kuhlmann: Compared to a high throughput sequencing approach, the amount of data generated with this method is much easier to analyze and more samples can be compared in a cost-effective manner [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. Markus Kuhlmann: Demonstrating the procedure will be Christiane Seiler, a post-doctoral scientist working in the Heterosis research group at the IPK [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. Microarray Hybridization 
[bookmark: _Hlk28611201]
2.1. Before performing microarray hybridization using the Gene Expression Hybridization Kit, prepare 10x Blocking Agent according to manufacturer’s specifications [1] and aliquot the resulting Blocking Agent into 200-microliter volumes [2].

2.1.1. WIDE: Talent mixing agent, with kit and reagent containers visible in frame
2.1.2. Talent adding agent into tube(s)

2.2. Then store the blocking agent at minus 20 degree Celsius until use [1].

2.2.1. Talent placing tube(s) at -20 °C

2.3. On the day of the microarray hybridization, thaw one 200 microliter aliquot of the 10x Blocking Agent on ice [1] and pre-warm the hybridization oven to 65 degrees Celsius [2] and a heat block to 60 degrees Celsius [3].

2.3.1. Talent placing tube onto ice
2.3.2. Talent setting over temperature
2.3.3. Talent setting heat block temperature 

2.4. Prepare the Fragmentation Mix for each sample as described by the manufacturer [1-TXT] and mix the samples gently on a vortex [2].

2.4.1. Talent mixing reagent, with containers and kid visible in frame TEXT: e.g., 600 ng linearly amplified Cy3-labeled cRNA for hybridization in 8-pack microarray
2.4.2. Sample being vortexed

2.5. After vortexing, briefly spin down the samples in a microcentrifuge [1] before incubating for exactly 30 minutes in the 60-degree Celsius heat block [2].

2.5.1. Talent adding tube(s) to microcentrifuge
2.5.2. Talent placing tube(s) into heat block

2.6. At the end of the incubation, immediately cool each tube on ice for one minute [1] before stopping the fragmentation with 25 microliters of 2x Gene Expression Hybridization Buffer-High Revolutions Per Minute per tube [2].

2.6.1. Talent placing tube(s) onto ice
2.6.2. Talent adding buffer to tube(s), with buffer container visible in frame

2.7. Mix with gentle pipetting, taking great care not to introduce any bubbles [1] and centrifuge the tubes in ambient room temperature [2-TXT].

2.7.1. Tube being mixed
2.7.2. Talent placing tube(s) into centrifuge TEXT: 1 min, 15,750 x g, RT

2.8. At the end of the spin, immediately place all of the tubes on ice [1] and load each sample into the microarray slide as quickly as possible [added - 2].

2.8.1. Talent placing tube(s) on ice
2.8.2. Added shot: Talent prepares hybridization assembly
2.8.3. Sample being loaded and Mix being added to well(s), with mix container(s) visible in frame

2.9. Next, slowly dispense 44 microliters of each hybridization mix into the center of each gasket well, taking care to avoid introducing bubbles [1], and add 44 microliters of hybridization buffer into any unused wells [2].

2.9.1. NOTE: This one combined with 2.8.3, based on shot description.
2.9.2. Buffer being added to well(s), with buffer container visible in frame Videographer: Important step

2.10. Immediately place the microarray slide in the correct orientation on top of the gasket slide, taking care not to spill any liquid [1], and tightly close the hybridization assembly [2].

2.10.1. Microarray slide being placed on top of gasket slide Videographer: Important step
2.10.2. Assembly being closed Videographer: Important step

2.11. Rotate the assembly to confirm a lack of stationary air bubbles [1-TXT] and place the hybridization chamber assembly into the hybridization oven rotator [2].

2.11.1. Assembly being rotated/checked Videographer: Important step TEXT: All bubbles move w/in gasket slide
2.11.2. Talent placing assembly into rotator Videographer: Important step

2.12. Set the rotation speed to 10 revolutions per minute [2]. 

2.12.1. Talent setting rpm

2.13. Then start the hybridization at 65 degrees Celsius for exactly 17 hours [1].

2.13.1. Talent starting hybridization NOTE: Shot deleted, but keep VO for now and add it to the previous shot. 

2.14. While the samples are hybridizing, prepare three wash dish assemblies [1] and the appropriate wash buffers as outlined in the Tables [2].

2.14.1. LAB MEDIA: Tables 1 and 2 Video Editor: please emphasize Table 1
2.14.2. LAB MEDIA: Tables 1 and 2 Video Editor: please emphasize Table 2

3. Microarray Scanning

3.1. After exactly 17 hours of hybridization, disassemble one hybridization chamber on a lab bench lined with lint-free paper [1] and transfer one microarray sandwich to a dish containing wash buffer 1 [2-TXT] with the microarray barcode facing up in a slanted position without submerging the entire slide in the buffer [2-TXT].

3.1.1. WIDE: Talent disassembling hybridization chamber
3.1.2. Talent placing array into dish TEXT: Handle slide at ends and do not touch active side
3.1.3. Shot of dish slanted but not submerged

3.2. Using forceps, separate the two glass slides and let the gasket slide drop gently into the bottom of dish while keeping a firm grip on the microarray slide [1].

3.2.1. Slide(s) being separated and Slide dropping into dish

3.3. Slowly lift the microarray slide sideways for immediate transfer into the microarray rack in Dish 2 with a minimal exposure to the air [1].

3.3.1. Slide being lifted and transferred, Talent placing slide onto rack, Talent attaching rack holder

3.4. When all eight slides have been evenly placed along the rack [1], attach the rack holder [2] and transfer the entire Dish 2 setup to the first magnetic stirrer [1].

3.4.1. Talent sets up stirrer

3.5. Stir the setup gently for exactly 1 minute [1].

3.5.1. Dish 2 being stirred NOTE: Shot deleted, but keep VO for now and add it to the previous shot.

3.6. While the samples are being stirred, transfer Dish 3 from the 37-degree Celsius incubator onto a second magnetic stirrer [1].

3.6.1. Talent placing dish onto stirrer

3.7. Then gently add 37-degree Celsius Wash Buffer 2 to Dish 3 without forming bubbles [1]. 

3.7.1. Buffer being added to dish

3.8. At the end of the stirring incubation, gently and slowly transfer the slide rack to Dish 3 [1] and remove the rack holder [2].

3.8.1. Slide rack being transferred to Dish 3
3.8.2. Rack holder being removed

3.9. After stirring for exactly 1 minute, slowly and gently remove the slide rack from the dish [1] and use lint-free paper to carefully dry both sides of each slide [1], placing each slide into a slide box as it is dried [2].

3.9.1. Rack being lifted and Slide being dried
3.9.2. Slide being placed into box
[bookmark: _GoBack]
3.10. After allowing the slides to dry for 15 minutes, transfer each microarray slide into a slide holder with the barcode facing up [1] and load the assembled slide holders into a scanning carousel in sequence according to the barcode number [2].

3.10.1. Slide being placed into holder
3.10.2. Talent placing holder into carousel

3.11. Then immediately scan the slides [1].

3.11.1. Talent starting scan



Section – Results
4. Results: Representative Transcriptome Data Analyses

4.1. In this figure, a representative result from a run to test the quality of RNA extraction is shown [1].

4.1.1. LAB MEDIA: Figure 1

4.2. In typical analyses of low starch content samples, such as barley leaves, additional ribosomal RNA bands from chloroplasts are evident [1].

4.2.1. LAB MEDIA: Figure 1 Video Editor: please emphasize bands in Lanes 1 and 2
 
4.3. High starch content samples, such as barley seeds, exhibit 18- and 28S (twenty-eight-S) ribosomal RNA [1].

4.3.1. LAB MEDIA: Figure 1 Video Editor: please emphasize dark bands in Lanes 3 and 4

4.4. Note that no automated RNA integrity number value can be calculated for green plant tissues, such as leaf samples, due to chloroplast ribosomal RNA [1].

4.4.1. LAB MEDIA: Figure 1

4.5. In this representative analysis, an RNA preparation and hybridization to a customized barley microarray chip were performed as demonstrated [1].

4.5.1. LAB MEDIA: Figure 2

4.6. The grid shows an example of derived signals from each corner of the chip [1], including background [2] and spike-in read out dots used for calibration [3].

4.6.1. LAB MEDIA: Figure 2 hybridization chip images
4.6.2. LAB MEDIA: Figure 2 hybridization chip images Video Editor: please emphasize dark green circles
4.6.3. LAB MEDIA: Figure 2 hybridization chip images Video Editor: please emphasize bright green circles

4.7. The histogram indicates the deviation of detectable dots with respective signal intensities [1]. 

4.7.1. LAB MEDIA: Figure 2 histogram

4.8. As observed, a successful hybridization gives a broad Gaussian-shaped curve [1] with only minor outliers [2].

4.8.1. LAB MEDIA: Figure 2 histogram Video Editor: please outline/emphasize curve of histogram data lines
4.8.2. LAB MEDIA: Figure 2 histogram Video Editor: please emphasize outliers at -1 and 0

4.9. To indicate the reliability of the performed experiments, the results can be further evaluated and presented as a principal component analysis [1].

4.9.1. LAB MEDIA: Figure 3

4.10. This analysis integrates the values of selected dots as a vector [1] that can be graded according to their quality [2].

4.10.1. LAB MEDIA: Figure 3 Video Editor: please emphasize Value data column
4.10.2. LAB MEDIA: Figure 3 Video Editor: please emphasize Good data column



Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. Markus Kuhlmann: This method can be used for addressing any experimental setup for any organism for which substantial knowledge about the encoded genes is available [1].
5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
5.2. Markus Kuhlmann: Using this technique enabled our lab to analyze and compare the transcriptomic changes in rice and barley that occur after drought stress induction [1]. 
5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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