[image: image1.png]


FINAL SCRIPT: APPROVED FOR FILMING


Submission ID #: 58614
Editor Name: Bridget Colvin
Videographer Name: Tim Brown
Film Date: 

Submission Link: http://www.jove.com/files_upload.php?src=17877318
Authors & Affiliations: Benson U.W. Lei1,2, Miko Yamada1, Van L.T. Hoang3, Lynlee L. Lin2, Ross Flewell-Smith1, Nhung Dang1,2, Shoko Tomihara2, and Tarl W. Prow1,2
1Future Industries Institute, University of South Australia

2Faculty of Medicine, The University of Queensland

3Faculty of Health, Queensland University of Technology
Title: Absorbent Microbiopsy Sampling and RNA Extraction for Minimally Invasive, Simultaneous Blood and Skin Analysis
Corresponding Author:
Prof. Tarl W. Prow 

tarl.prow@unisa.edu.au 
Co-authors: u.lei@uq.edu.au, miko.yamada@unisa.edu.au, v3.hoang@qut.edu.au, l.li4@uq.edu.au, 

ross.flewell-smith@unisa.edu.au, nhung.dang@unisa.edu.au, s.tomihara@uq.edu.au 
A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? N
C. Which steps of from the protocol section below will viewers benefit most from having filmed? 
2.4., 2.6., 2.7., 2.10., 2.11., 2.16.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 2.3., 2.4. Device application: both application pressure and time are essential to reduce the variation in analysis
E. Will the filming need to take place in multiple locations? N
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the significance of your method to the viewer. Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Benson Lei: This method can facilitate the establishment of biomarkers for skin disease and reduce the risk for clinical research participants. 

1.2. Benson Lei: The main advantages of this technique are that it does not leave any scars and that it does not require intensive training.   

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.3. Procedures involving human subjects have been approved by the Human Research Ethic Committee (HREC) at Princess Alexandra Hospital. 
Protocol: (read by voice talent at JoVE)
2. Absorbent Microbiopsy Sampling and RNA Extraction
2.1. Five minutes before the microbiopsy, place an empty 2-mL microcentrifuge tube on dry ice for 5 minutes [1-WIDE] and, wearing disposable gloves, spray the hands and tools with 70% ethanol [2-MED] before sanitizing the application site on the Subject with an alcohol wipe [3-MED].

2.1.1. Talent placing tube on dry ice

2.1.2. Gloved-Talent spraying hands/tools with ethanol 

2.1.3. Talent wiping application site
2.2. Remove the microbiopsy from the sterilized gamma-radiation package without touching the microneedle [1-CU] and pull the plunger until a “click” is heard and the plunger locks in place [2-CU].
2.2.1. Microbiopsy being removed (Author Comment: Marked as 2.1.1.)
2.2.2. Plunger being pulled until click is heard (Videographer: please capture “click” sound if possible) (Video Editor: please include “click” sound if possible)
2.3. Aim the loaded device at an approximately perpendicular angle to the skin to be sampled, taking care that the sampling area is in a fixed position [1-MED], and apply the device onto the skin with an at least 1 kilogram of force [2-CU].
2.3.1. Talent aiming device

2.3.2. Device being applied [Shots 2.3.2. + 2.4.1. combined]
2.4. Then press the trigger and hold the device in place for at least 10 seconds [1-CU].
2.4.1. Trigger being pressed/device being held in place

2.5. Benson Lei: “If the device is released before 10 seconds, there is a higher chance of variation in the blood absorption and the subsequent analyses.” [1-MED-interview style]
2.5.1. Benson Lei, speaking the above interview style (looking just off-camera)
2.6. When the sample has been absorbed, gently pull the plunger and absorbent microneedle from the case [1-MED] and use sterile forceps to pull on the two holes of the microneedle to remove it from the plunger [2-CU].

2.6.1. Talent pulling out plunger/needle 

2.6.2. Needle being removed from plunger

2.7. Add 50 microliters of Extraction Buffer to the tube on dry ice [1-MED] and place the intact microneedle in the tube on dry ice needle-side down [2-CU].
2.7.1. Talent adding buffer to tube, with extraction buffer container visible in frame
2.7.2. Needle being placed into tube

2.8. Benson Lei: “Be careful not to let the tip of the microneedle touch anything during the removal process.” [1-MED-interview style]
2.8.1. Benson Lei, speaking the above interview style (looking just off-camera)
2.9. Vortex the tube for 3-5 seconds to collect some sampled material from the microneedle tip [1-MED] and incubate the tube in a heat block or water bath for 30 minutes at 42 °C [2-CU] [1-MED].
2.9.1. Talent vortexing needle

2.9.2. Tube rocking on rocker (Author Comment: This shot was not filmed) (Editor: For now, I’ve marked it so that the VO plays over just shot 2.9.1. I’m not sure why this shot was not filmed and the VO does not make without showing this action. Unfortunately, there are not any other shots utilizing a heat block or water bath we can use in place of the shot.)
2.10. At the end of the incubation, use sterile forceps to place the back end of the microneedle level with the top edge of the microfuge tube [1-CU] and close the lid of the tube such that the top of the microneedle is held in place between the cap and the tube [2-ECU].
2.10.1.  Microneedle being placed level with top edge of tube

2.10.2.  Lid being closed
2.11. Centrifuge the tube to collect the sampled material from the absorbent layer of the device [1-MED-TXT] and use the forceps to carefully remove the microneedle without dipping the tip back into the buffer solution [2-CU].

2.11.1.  Talent placing tube(s) into centrifuge (TEXT: 30 s, 16,000 x g or max speed)

2.11.2.  Needle being removed 
2.12. Centrifuge the sample again [1-MED-over the shoulder-TXT] and carefully transfer the supernatant into a new microcentrifuge tube [2-CU].

2.12.1.  Talent placing tube(s) into centrifuge (TEXT: 2 min, 3000 x g)

2.12.2.  Supernatant being added to tube

2.13. Next, add 250 microliters of conditioning buffer onto a purification column filter membrane for a 5-minunte incubation at room temperature [1-MED] and elute the buffer by centrifugation [2-CU-TXT].
2.13.1.  Talent adding buffer to column

2.13.2.  Tube being placed into centrifuge (TEXT: 1 min, 16,000 x g or max speed)
2.14. Add 50 microliters of 70% ethanol to the extracted RNA sample with gentle mixing [1-MED] and transfer the mixture into the preconditioned purification column [2-CU].
2.14.1.  Talent mixing ethanol, with stock 70% ethanol container visible in frame

2.14.2.  Mixture being added to column
2.15. Immediately centrifuge the tube two times to remove the flow-through [1-MED-TXT] followed by a wash in 100 microliters of wash buffer 1 [2-CU-TXT].

2.15.1.  Talent adding tube(s) to centrifuge (TEXT: 2 min, 200 x g; 30 s, 16,000 x g)
2.15.2.  Buffer being added to tube, with buffer container label visible in frame (TEXT: 1 min, 8000 x g) (Author Comment: Marked as 2.15.1.)
2.16. For DNA digestion, add 40 microliters of freshly-prepared DNase incubation mix directly onto the purification column membrane for a 15-minute incubation at room temperature [1-MED] followed by a wash with 40 microliters of wash buffer 1 [2-CU-TXT].

2.16.1.  Talent adding DNase to column, with stock DNase container visible in frame 

2.16.2.  Tube being added to centrifuge (TEXT: 15 s, 8000 x g)
2.17. At the end of the centrifugation, wash the column with 100 microliters of wash buffer 2 [1-MED-TXT] and check the purification column for any residual wash buffer [2-ECU].

2.17.1.  Talent adding buffer to column, with buffer container visible in frame (TEXT: 2 min, 16,000 x g)

2.17.2.  Shot of column with no buffer

2.18. Transfer the purification column into a 0.5-mL microcentrifuge tube provided in the RNA extraction kit [1-MED] and place the tip of the pipette directly onto the membrane of the purification column to add 11 microliters of RNase-free water to the column [2-CU].

2.18.1.  Talent placing column into tube

2.18.2.  Tip being placed onto membrane/water being added (Author Comment: Cut before the lid closed)
2.19. After a 2-minute incubation at room temperature, centrifuge the column one time [1-MED-TXT] to distribute the RNase-free water throughout the column and one time to elute the RNA [2-CU-TXT].
2.19.1.  Talent placing tube(s) into centrifuge (TEXT: 1 min, 1000 x g)

2.19.2.  Tube(s) being placed into centrifuge (TEXT: 1 min, 16,000 x g)
2.20. Synthesize cDNA with the RNA sample immediately if possible. Alternatively, store the RNA sample at -80 °C for later use. [1-MED-TXT].
2.20.1.  Talent placing tube at -80 °C (TEXT: Alternative: Immediately perform cDNA synthesis) (Author Comment: This shot is not filmed because storing is not recommended if possible) (Editor: Since there is no shot and since storing is not recommended, I’ve removed this shot. It is not necessary for the protocol, so should be omitted. I’ve left the VO above just to clarify what the authors added and why I’ve removed it)
3. Results: Representative Validation of Absorbent Microbiopsy
3.1. The absorbent microbiopsy microneedle consists of two layers of steel plate [1-LM] with an absorbent layer in between for simultaneous sampling of the skin and blood [2-LM].
3.1.1. 58614_Figure2a_Front and Side.ai: JoVE Video Editor: please emphasize steel plates
3.1.2. 58614_Figure2a_Front and Side.ai: JoVE Video Editor: please emphasize middle absorbent layer 

3.2. The use of an absorbent microbiopsy induces only minor erythema that is not noticeable after 48 hours [1-LM].
3.2.1. 58614_Figure2b_Application site.ai: no animation OR JoVE Video Editor: emphasize application sites
3.3. After puncture, a few tiny pieces of skin are captured near the tip of the microneedle [1-LM] and blood is absorbed into the filter paper [2-LM].
3.3.1. 58614_Figure2c.ai: JoVE Video Editor: please emphasize skin pieces at tip of Absorbent microneedle

3.3.2. 58614_Figure2c.ai: JoVE Video Editor: please emphasize blood in absorbent layer of Absorbent microneedle

3.4. When the absorbent microneedle is removed immediately after puncture, the sample volume [1-LM] and subsequent amount of extracted mRNA [2-LM] is significantly lower than that obtained after holding for 10 seconds after puncture [3-LM].

3.4.1. 58614_Figure3.ai: JoVE Video Editor: please emphasize blood and skin on bottom left microneedle tip
3.4.2. 58614_Figure3.ai: JoVE Video Editor: please emphasize Immediate release data cluster

3.4.3. 58614_Figure3.ai: JoVE Video Editor: please emphasize blood and skin on 10-s holding microneedle and/or add/emphasize brackets and asterisks to graph as in original Figure 3a

3.5. Similar levels of skin marker expression are detected after the use of absorbent microbiopsy and its predecessor skin microbiopsy by quantitative PCR analysis [1-LM] but a significantly higher level of white blood cell biomarker expression is detected after absorbent microbiopsy sampling [2-LM], suggesting that the absorbent microbiopsy microneedle performs better for blood collection while maintaining the same capacity for skin sample capture as with skin microbiopsy [3-LM].
3.5.1. 58614_Figure4.ai: JoVE Video Editor: please add brackets and “ns” texts under the Try and KRT14 data sets 

3.5.2. 58614_Figure4.ai: JoVE Video Editor: please add/emphasize brackets and asterisks over the CD3 and CD19 data sets 

3.5.3. 58614_Figure4.ai: no animation
4. Conclusion (said by authors on camera):
4.1. Benson Lei: While attempting this procedure, it’s important to remember that applying the device as demonstrated for our protocol is essential for obtaining reliable results.
4.2. Benson Lei: Following this procedure, other methods, like real-time PCR, can be performed for relative gene expression profiling.
4.3. Benson Lei: Although we are still developing this device, the technique has paved the way for clinical researchers to perform sampling for dermatological, cosmetic, or pediatric application, because it is simple and is minimally invasive. 
Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 

3.1.2. Figure2.tif - dual color imaging of tumor angiogenesis at 100X

Formats: For static images, we prefer .tiff, .eps, Illustrator, PowerPoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi. The higher resolution, the better. Likewise, any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files. 
3.2.1. 58614_Figure2a_Front and Side.ai – front and side views of absorbent microneedle after folding
3.2.3. 58614_Figure2b_Application site.ai – the application site on the volunteer
3.3.1. 58614_Figure2c.ai – the microneedle after application
3.4.1. 58614_Figure3.ai – the impact of application time 
3.5.1. 58614_Figure4.ai – the comparison of skin and absorbent microbiopsies with qPCR
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 in the email accompanying the finalized script.
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