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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)_____Y____  
Can you record movies/images using your own microscope camera? (Y/N)___Y______  
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: _____________________________________________
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)__Y_____ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) ___________2.1, 2.2, 2.3, 2.5, 3.1________________________________
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) ___________2.5, 3.1________________
E.  Will the filming need to take place in multiple locations? (Y/N) __Y_____ If yes, how far apart are the locations? __________________ On the 2nd and 9th floors of the same building___

1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 

A. Experimental Goal: (read by voice talent at JoVE)

The overall goal of this protocol is to obtain high-quality tumor DNA from clinical samples. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Kenji Amemiya: This method can help answer key questions in basic and clinical science, such as cancer research, diagnosis, and treatment decisions. 
1.2. Kenji Amemiya: The main advantage of this technique is that we can obtain tumor DNA more simply and quickly than with previous methods. 

E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.9. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) at Yamanashi Central Hospital.

Protocol: (read by voice talent at JoVE)
2. TIC Preparation for Quick Microscopic Assessment 
2.1. To begin the protocol, touch the tumor surface of previously prepared and resected tissue onto a normal glass slide several times with gloved hands [1-CU-TXT]. Visually confirm that the touched area is covering more than 80% of the glass slide [2-CU/ECU].
2.1.1. Focus on the tumor sample for a beat, then talent touches the tumor surface onto a normal glass slide several times. Show the gloved hands in the shot on the last beat. TEXT: See accompanying text protocol for detailed guidance 
2.1.2. Talent points with gloved finger or other tool that touched area is covering more than 80% of the glass slide
2.2. Lightly press the normal glass slide against a polyethylene naphthalate, or PEN, membrane slide and rub it gently 2–3 times with gloved hands [1-CU]. Visually confirm that the cells are transferred from the normal glass slide to the PEN membrane slide [2-CU/ECU].
2.2.1. Talent holds slide from 2.1.2, and holds up PEN slide, then presses them together and gently rubs them together 2-3 times. Again, show hands in the shot and that they are gloved.  
2.2.2. Talent points out with gloved finger or tool that the cells have been transferred onto the PEN slide. 
2.3. Air-dry both the glass and PEN membrane slides for 5 min at room temperature [1-MED]. After dying, stain the normal glass slide for direct cytological examination [2-MED]. 
2.3.1. Talent sets both slides aside and sets timer for 5 min 
2.3.2. Talent turns off timer, and obtains and/or prepares staining reagents 
2.4. Dip the glass slides into fixative solution for 5 s…and then stain with Giemsa staining solution for 15 s [1-MED].
2.4.1. Over the shoulder, talent already has glass slides into fixative solution and removes them 
2.5. Assess and screen the tumor contents and cellularity on the normal glass slide entirely with a microscope for quick assessment [1-SCOPE]. Evaluate tumor cells based on several criteria [2-SCOPE-TXT]. 
2.5.1. Tumor contents are visible under the microscope, the slide is moved around to visualize different areas on the slide
2.5.2. If possible, talent points out different areas that reflect each of the listed items from the on-screen text. TEXT: nuclear enlargement, abnormal karyotype, abundant chromatin, unequal distribution of cells, ratio of nuclear component/cytoplasmic component, cell size, and cell polarity.
3. PEN Membrane Slide Film Preparation for Genetic Testing 
3.1. If the sample shows tumor cellularity over 60% by quick microscopic assessment from the previous section, cut the tumor-touched film of the PEN membrane slides for DNA extraction with a knife and gloved hands [1-SCOPE-TXT]. 
3.1.1. Talent places sample on stage, then cuts the tumor-touched film of PEN membrane slides with knife. TEXT: See text protocol if tumor cellularity is low 
3.2. Transfer the cut film to a sterile microcentrifuge tube with a pincette and gloved hands [1-CU].
3.2.1. Follow the film as it is transferred to the tube 
3.3. Then perform Giemsa staining to assess the tumor cells using standard protocols [1-MED]. Cut the film of the PEN membrane slide by laser capture microdissection [2-MED].
3.3.1. Capture one step of talent mock performing Giemsa staining, and pan across the reagents and preparation materials
3.3.2. Show talent mock cutting the film by laser capture microdissection 
3.4. Transfer the cut film to a sterile microcentrifuge tube with a pincette and gloved hands [1-MED]. Store the film-containing microcentrifuge tube at 4 °C until DNA extraction [2-MED-TXT]. 
3.4.1. Talent transfers tissue as in 3.2.1 
3.4.2. Talent places the tube in cold storage, TEXT: Protocol can be paused; Store sample up to 1 month 
4. Next Generation Sequencing
4.1. Open the software and plan the run condition and set the run parameter within the software. Click the plan tab and select template, then select the appropriate run method. Select the application and technique type, and click next [1-SCREEN].
4.1.1. *Film as written
4.2. Select the instrument, sample preparation kit…library kit type…template kit….sequencing kit….base calibration mode…chip type, control sequence…and barcode set, and click next [1-SCREEN]. 
4.2.1. *Film as written 
4.3. Select plugins and click next. Select project and click next. Select default reference and BED files of the targeted region. Type the sample name, select the barcode, and click plan run [1-SCREEN].
4.3.1. *Film as written 
4.4. Next, perform template preparation and chip loading in an automated instrument according to the manufacturer’s instructions [1-MED]. Thaw the reagent cartridge at room temperature for 45 min before use [2-MED].
4.4.1. Over the shoulder, follow talent as template is prepared and chip is loaded into instrument 
4.4.2. Talent removes cartridge and sets it aside, then sets timer for 45 min
4.5. Dilute the undiluted library with nuclease-free water according to the library concentration calculated in step 6.8 and make 20 pM libraries [1-MED]. Prepare a pooled library for sequencing and store it on ice [2-MED].
4.5.1. Talent adds nuclease-free water to undiluted library 
4.5.2. Side view, talent combines reagents for sequencing and places tubes on ice 
4.6. Add 25 µL of the pooled library with a 100 µL pipette to the bottom of the sample tube [1-CU-TXT]. Turn on the power and open the cover of the automated instrument [2-MED].
4.6.1. Talent adds pooled library to bottom of sample tube, then shows tube to camera, TEXT: Use the pooled library within 48 h
4.6.2. Over the shoulder, talent turns on power, then opens cover of instrument 
4.7. Place the sequencing chip…chip adaptor…enrichment cartridge…tip cartridge…PCR plate…PCR frame seal…recovery tube…solution cartridge…and reagent cartridge to the appropriate position of the automated instrument [1-CU].
4.7.1. Talent places each of the parts listed in the order outlined in the voiceover  
4.8. Touch set up run and step by step on the screen [1-MED]. Close the cover and touch start check on the screen [2-MED]. After the deck scan process, touch next [3-MED].
4.8.1. Over the shoulder, keep the screen in the shot, if possible, as talent presses set up run and step by step 
4.8.2. Over the shoulder, talent closes the cover and touches start check on the screen
4.8.3. Over the shoulder, screen indicates that deck scan process has completed, touches next 
4.9. Check the display contents: kit type…chip type…chip ID…sample ID…plans…set the time…and touch ok [1-MED/CU]. After finishing the chip loading touch next and open the cover [2-MED/CU].
4.9.1. Talent checks display contents as listed in the voiceover then touches ok 
4.9.2. Talent touches next and opens the cover 
4.10. Unload the sequencing chip from the chip adaptor with gloved hands [1-CU]. Place the chip into the chip container…wrap it with parafilm…and store the chip at 4 °C until the sequencing reaction [2-CU].
4.10.1. Talent unloads the sequencing chip from the adaptor (show that the talent is wearing gloved hands) 
4.10.2. Talent place the chip in the chip container, then wraps it with parafilm, then shows the wrapped chip to camera, then stores chip
4.11. Then remove the enrichment cartridge…PCR plate…PCR frame seal…recovery tube…solution cartridge…and reagent cartridge from the appropriate position of the automated instrument with gloved hands [1-MED/CU].
4.11.1. Over the shoulder, focus on each part as each piece of equipment is removed as listed in the voiceover 
4.12. Transfer an empty tip cartridge to the waste tip position of the automated instrument with gloved hands [1-MED/CU]. Touch next and close the cover then touch start and clean the automated instrument with ultraviolet rays for 4 min [2-MED].
4.12.1. Over the shoulder, focus on the empty tip cartridge to the waste tip position 
4.12.2. Talent touches next and closes the cover, focus on the instrument for a beat 
4.13. Dissolve a sodium chlorite tablet in 1,000 mL of ultrapure water…and filter the solution with a 0.22-µm filter [1-MED]. Once the sequencing instrument has warmed up, touch clean and next on the screen of the sequencing instrument [2-MED].
4.13.1.  Show sodium chlorite tablet dissolving in ultrapure water then filters the solution through a filter 
4.13.2.  Talent checks that machine has warmed up, then presses clean and then next  
4.14. Clean the sequencing instrument with 250 mL of filter-sterilized sodium chlorite solution then 250 mL of ultrapure water [1-MED]. 
4.14.1.  Side view, talent cleans the instrument with sodium chlorite solution, then ultrapure water 
4.15. Then touch initialize and select the appropriate sequencing kit on the screen [1-MED]. Install a gray shipper with gloved hands [2-MED]. Initialize the sequencing instrument with the wash solution…the pH adjustment solution…and the pH standard solution [3-MED].
4.15.1.  Over the shoulder, talent initializes then selects the sequencing kit
4.15.2.  Over the shoulder, talent installs the gray shipper 
4.15.3.  Side view, talent initializes the instrument with the wash solution, the pH adjustment solution, and then the pH standard solution
4.16. Next, add 20 µL of dATP, dGTP, dCTP, and dTTP nucleotides in 50 mL tubes with a 100 µL pipette [1-MED]. Install a gray shipper at the appropriate location with gloved hands [2-CU].
4.16.1.  Talent combines nucleotides in 50 mL tube 
4.16.2.  Talent installs the gray shipper
4.17. Load the 50 mL tube and screw it onto the sequencing instrument [1-MED]. Select next on the screen to start the initialization step [2-MED-TXT].
4.17.1.  Over the shoulder, talent loads the tube and screws it onto the instrument
4.17.2.  Talent selects next, TEXT: Takes ~ 25 min
4.18. After completing the initialization step, touch run on the screen and select the appropriate library preparation instrument [1-MED]. Scan the two-dimensional barcode of the chip [2-MED]. Insert the sequencing chip in the appropriate position [3-CU].
4.18.1.  Talent selects run and then selects the library preparation instrument
4.18.2.  Over the shoulder, barcode is scanned
4.18.3.  Focus on the sequencing chip as it is placed in the appropriate position 
4.19. Close the chip clamp and instrument door and touch chip check, next, and ok on the screen to start the sequencing run [1-MED]. After the sequencing reaction, transfer the data and perform data-analyzing pipeline on the sequencing server [2-MED/WIDE].
4.19.1.  Talent closes the clamp and instrument door, then presses commands on the screen 
4.19.2.  Talent analyzes data on computer
5. Results: TIC DNA Suitable for Range of Genetic Testing 
5.1. The absolute DNA quantities and the RQ value, an indicator of the degradation level of genomic DNA, show that a higher DNA yield is achieved using the TIC specimens compared with the FFPE specimens [1-LM].  
5.1.1. Table 1. Fade in the entire figure when voiceover begins. When “RQ value” is said box the RQ columns. When “TIC specimens” is said highlight the RQ values under TIC in yellow. 
5.2. In addition, the RQ values of the TIC DNA were significantly higher compared with that of the FFPE DNA across different tumor types [1-LM].
5.2.1. Figure 3. When the voiceover beings fade in the figure with all text. When “significantly higher” is said add arrows pointing at each bar for TIC  
5.3. APC Q1367* was identified in both FFPE and TIC DNA extracted from Site 1 and APC S1356*, KRAS G12D, and TP53 M237I were detected in both FFPE and TIC DNA extracted from Site 2, 3, and 4 suggesting that the identical somatic mutations were identified in paired FFPE and TIC DNA samples prepared from the same tumor site [1-LM]. 
5.3.1. Table 2, Figure 4B. Show Table 2 and highlight the row for Site 1 and each following rows when said. Then fade in Figure 4 B and replace Table 2 when “suggesting” is said.
5.4. Notably, the same somatic mutations were detected between primary colorectal cancer and two metastatic liver cancer samples, suggesting that the tumor clones from Site 2 metastasize to liver [1-LM]. 
5.5. Figure 4B. Show the entire figure with all text. After a beat box the columns for Site 2. 

6. Conclusion (said by authors on camera)
6.1. Kenji Amemiya: After its development, this technique paved the way for researchers in the field of molecular and medical research to identify genetic alternation in cancers. 

Provided Media

General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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