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Author Questionnaire

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? Y
If Yes, can you record movies/images using your own microscope camera?
Y
2. Software: Does the part of your protocol being filmed demonstrate software usage? Y

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. Fang-Hsin Chen: Our protocol utilizes RNAseq and bioinformatical tools to quickly uncover overexpressed driver genes that contribute to the formation of stem-like colorectal tumorspheres [1]. 

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

REQUIRED: 
1.2. Chun-Chia Cheng: This protocol is used to screen differentially expressed genes and their potential signaling pathways to investigate the molecular mechanisms for cancer stemness in the selected colorectal cancer cells [1].

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



Protocol

2. Cell Culture and Tumorsphere Formation

2.1. On day 7 of culture, use an inverted microscope with a digital cell imaging system [1- TXT] to observe and measure the diameter of the tumorspheres [2].

2.1.1. WIDE: Talent placing plate onto stage TEXT: See text for tumorsphere culture preparation details
2.1.2. SCREEN: Figure 1A Video Editor: please emphasize ruler in right image
2.1.3. Added shot: Collect tumorspheres
2.1.4. Added shot: Centrifuge TEXT: 3min, 300 x g RT
2.1.5. Added shot: Remove supernatant and wash by PBS buffer
2.1.6. Added shot: Centrifuge again TEXT: 3min, 300 x g RT NOTE: Authors have added all these extra shots and no VO to explain them. I’m not sure where they should go in relation to what’s currently in the VO, they don’t really fit in

2.2. When the tumorspheres reach a greater than 100-micrometer diameter, treat the culture with 0.25% trypsin [1].

2.2.1. Talent adding trypsin to tube, with trypsin container visible in frame

2.3. After 5 minutes at 37 degrees Celsius, neutralize the trypsin with two times the volume of growth medium [1-TXT] and count the cells using a hemocytometer [2 or added shot].

2.3.1. Talent adding medium to dish, with medium container visible in frame TEXT: See text for all medium and solution preparation details
2.3.2. Talent counting cells, mix with trypan blue and place on a hemocytometer
2.3.2A  Added shot: Counting cell using a microscope

2.4. Collect the cells by centrifugation [1-TXT] and resuspend the pellet at a 5 x 104 cells/100 microliters medium concentration [2].

2.4.1. Talent placing tube(s) into centrifuge TEXT: 10 min, 300 x g RT
2.4.2. Shot of pellet if visible, then medium being added to tube, with medium container visible in frame

2.5. Add 2 microliters of the primary antibody of interest to each tube [1-TXT] and incubate the cells for 30 minutes at room temperature and 200 revolutions per minute [2].

2.5.1. Talent adding antibody to tube, with antibody container(s) visible in frame TEXT: e.g., LGR5, CD133
2.5.2. Shot of tubes on shaker

2.6. At the end of the incubation, wash each tube with 900 microliters of PBS [1] and analyze the cells for expression of the protein of interest by flow cytometry [1A] according to standard protocols [2].

2.6.1. Talent adding PBS to tube(s), with PBS container visible in frame
2.6.1A. Added shot: Detect CD133 and LGR5 using a flow cytometry
2.6.2. LAB MEDIA: Figures 1B and 1C

3. RNA Isolation

3.1. For RNA isolation, after trypsin collection as just demonstrated [1], resuspend the cells at a 2 x 105 cells per 50 microliters of PBS concentration [3] and lyse each sample with 200 microliters of lysis buffer supplemented with 2 microliters of beta-mercaptoethanol per tube [4].

3.1.1. WIDE: Use 2.2.1. Talent adding trypsin to dish
3.1.2. Talent adding PBS to tube(s), with PBS container visible in frame
3.1.3. Talent adding RL buffer to tube(s), with buffer container visible in frame
3.1.4. Added shot: Adding lysis buffer to tubes (s)

3.2. After brief vortexing and a 5-minute incubation at room temperature [1], collect the lysates by centrifugation [2-TXT] and add 200 microliters of 70% ethanol to each tube [3].

3.2.1. Talent vortexing tube and placing at RT
3.2.2. Talent placing tube(s) into centrifuge TEXT: 10 min, 16,000 x g, RT
3.2.3. Talent adding ethanol to tube(s), with ethanol container visible in frame

3.3. Transfer the samples into rapid columns [1] and remove the solvent by centrifugation [2-TXT].

3.3.1. Talent adding sample to column
3.3.2. Talent adding tube(s) to centrifuge TEXT: 1 min, 14,000 x g, RT

3.4. Wash the samples with 400 microliters of wash solution 1 and 600 microliters of wash solution 2, to completely remove any non-RNA by centrifugation [1] followed by an additional 2- minute centrifugation under the same centrifuge conditions to remove any residual ethanol [2-TXT]. Then, wash the sample with wash solution 2 [3].

3.4.1. Talent adding wash 1 solution to tube(s)
3.4.2. Talent placing tube(s) into centrifuge TEXT: 1 min, 14,000 x g, RT
3.4.3. Added: Talent adding wash 2 solution to tube(s)
3.4.4. Added: Talent placing tube(s) into centrifuge TEXT: 1 min, 14,000 x g, RT
3.4.5. Added: additional centrifuge for 2 mins TEXT: 2 min, 14,000 x g, RT NOTE: Again, a bunch of added shots but no VO text, here I’ve added some VO myself.

3.5. The resuspend the pellets in 50 microliters of distilled water per tube [1] and centrifuge the sample for 1 minute [2] before collecting the RNA-containing supernatants [3].

3.5.1. Talent adding water to tube(s)
3.5.2. Talent placing tube(s) into centrifuge
3.5.3. Talent adding supernatant(s) to new tube

4. RNAseq Profiling and Bioinformatics Analysis

4.1. To investigate the differential gene expression between tumorsphere-cells compared to parental tumor cells, after RNA sequencing analysis [1],

4.1.1. WIDE: Talent opening RNAseq data, with monitor visible in frame

4.2. Select genes with a greater than one or minus one log2 fold change with read counts greater than 100 in the tumorsphere and parental groups [1] and use the commands as indicated [2] to obtain a Volcano plot of the data to determine the differential gene expression [3].

4.2.1. Talent at computer, selecting genes/reviewing data, with monitor visible in frame
4.2.2. SCREEN: 3.4: 00:04-04:39 Video Editor: please speed up
4.2.3. LAB MEDIA: Figure 2B

5. Driver Gene Selection

5.1. For drive gene selection, in Network Analyst [1], select Single gene Input [2] and copy and paste the selected overexpressed genes with “human” specified as the organism and Official Gene Symbol as the ID type [3].

5.1.1. WIDE: Talent selecting single gene input, with monitor visible in frame
5.1.2. SCREEN: 4: 00:00-00:12
5.1.3. SCREEN: 4: 00:13-00:29

5.2. Click Upload and Proceed to insert and analyze the data using protein-protein interaction following genetic protein-protein interaction [1].

5.2.1. SCREEN: 4: 00:30-00:36

5.3. Use the STRING interactome database with a confidence score cutoff of 900 to show the seed genes cross-linking the uploaded genes. The seed genes associating with more individual genes can be selected as driver genes that may be involved in maintaining formation of the tumorspheres [1].

5.3.1. SCREEN: 4: 00:37-00:43

5.4. Select Proceed in the mapping overview, White in the Background, and Force Atlas in the Layout knob [1].

5.4.1. SCREEN: 4: 00:44-00:59 Video Editor: can speed up

5.5. Then select PANTHER Base Pair to analyze the upregulation gene group [1].

5.5.1. SCREEN: 4: 01:00-01:16


Protocol Script Questions


A. Which steps from the protocol are the most important for viewers to see? 
n/a

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

Results

6. Results: Representative Tumorsphere Protein and Gene Expression Analyses

6.1. Tumorspheres of greater than 100 micrometers in diameter form within 7 days of culture [1].

6.1.1. LAB MEDIA: Figure 1A Video Editor: please outline/emphasize at least one >100 micrometer tumorsphere in each image

6.2. Flow cytometric analysis reveals an increase in LGR5 (L-G-R-five) [1-TXT] and CD133 (C- D-one-thirty-three) expression in HT29 (H-T-twenty-nine)-derived tumorspheres [2] compared to parental HT29 cells [3].
6.2.1. LAB MEDIA: Figures 1B and 1C Video Editor: please emphasize red cells in gate in HT29CSC plot in Figure 1B TEXT: LGR5: leucine-rich repeat-containing G- protein coupled receptor 5
6.2.2. LAB MEDIA: Figures 1B and 1C Video Editor: please emphasize red cells in gate in HT29CSC plot in Figure 1C
6.2.3. LAB MEDIA: Figures 1B and 1C Video Editor: please emphasize red cells in gates in Ctrl plots in Figures 1B and 1C

6.3. After RNA sequencing, the genes with a greater than one log2 fold change in their up- or downregulation with a p value less than 0.05 as determined by heatmap [1] can be plotted to distinguish the significant genes between HT29-derived tumorspheres and parental HT29 cells [2].

6.3.1. LAB MEDIA: Figure 2A Video Editor: please emphasize colors in ends of legend from 2-4 OR emphasize genes in map colored in 2-4 range
6.3.2. LAB MEDIA: Figure 2B Video Editor: please emphasize red and blue data points

6.4. In this representative experiment, analysis of the upregulated genes with a greater than one log2 fold resulted in 10 seed genes cross-linking the gene networks [1].

6.4.1. LAB MEDIA: Figure 3A Video Editor: please emphasize big red/pink gene circles

6.5. PANTHER base pair analysis indicated that two genes were associated with negative regulation of apoptosis [1].

6.5.1. LAB MEDIA: Figure 3A Video Editor: please emphasize big blue HSPA4 and SQSTM1 gene circles

6.6. Moreover, the selected genes were consequently validated by quantitative PCR, confirming their increased expression in HT29-derived tumorspheres [1].

6.6.1. LAB MEDIA: Figure 3B Video Editor: please add/emphasize brackets and asterisks OR emphasize all HT29CSC data bar
6.6.2. 
Conclusion
7. Conclusion Interview Statements
7.1. Fang-Hsin Chen: The differential gene selection is the most important step of the procedure. Remember to use a Log2 fold change greater than 1 with read counts greater than 100 as the criteria [1].
7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (4.2.)
7.2. Fang-Hsin Chen: Using this protocol, the genes selected from the CRC-derived tumorspheres can be knocked down or overexpressed to uncover their potential roles in tumorsphere formation [1].

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


image1.png




