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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N

2. Does your protocol include software usage? Y
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
2.1 to 2.5
4. 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.)
3.1 and 3.3
5. Will the filming need to take place in multiple locations? Y and N (Currently, not sure. In the case the setup for analyzing the animal in situ has been disassembled in our lab, we have to visit Faculty of Engineering, which locates 6 miles away from our lab)


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.

1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.1. Sen Takeda: This is a unique ambient mass spectrometry, particularly suitable for analyzing biological samples both in vitro and in vivo. As this does not require laborious special pretreatments of samples, such as desalting, fractionation and concentration, it can analyze the samples with minimal loss of biological components; especially those that exist as a very small amount [1].
1.1.1. INTERVIEW

1.2. Sen Takeda: This technique allows you to analyze the raw tissue materials directly in a minute by mass spectrometry. Rapidity, ease in handling and robustness of system are chief advantages inherent to this technique. All you have to do is just to prepare ca. 10mg of tissue specimen or 10 micro litre of body fluids, and put them into a bespoke cartridge. It is set to the PESI-MS machine and you’ll get the results in a few minutes. By choosing an appropriate mass spectrometer, you can annotate the molecular identity [1].
1.2.1. INTERVIEW

Introduction of Demonstrator: (Said by you on camera)

1.3. Sen Takeda: Demonstrating the procedure will be Ayumi Iizuka, a research technician from my laboratory [1] [2].  Videographer NOTE: We initially recorded this on video with the name Kentaro Yoshimura but Ayumi did the experiment. So we re-recorded audio only for this.
1.3.1. Interview style: Author saying the above 
1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.


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

1.4. The institutional committee for animal care at the University of Yamanashi approved all the protocols and the use of experimental animals stated herein. Human sample usage was approved by the institutional ethics board at the University of Yamanashi.

Section - Protocol
2. Solid Tissue and Body Fluids Preparation
2.1. To begin, retrieve the liver or kidney tissue from the freezer [1-TXT]. On a cork plate cut the tissue specimen to approximately 2 x 2 x 2 millimeters using a scalpel or knife [2]. Alternatively, punch out the sample with a trepan, and trim the length of the column to 2 millimeters [3]. 
2.1.1. WIDE: Talent retrieves the tissue. TEXT: Avoid fibrous tissues.
2.1.2. Talent cuts the tissue.
2.1.3. Talent punches the tissue. Important Step
2.2. If the tissue is contaminated with blood, wash briefly with ice-cold phosphate-buffered saline [1]. Place approximately 10 milligrams of the cut or punched out sample into a plastic microtube and add 100 microliters of 50% ethanol [2].
2.2.1. Talent washes off blood from the tissue.
2.2.2. Talent adds sample into a tube, and then adds ethanol. Vid NOTE: 2 takes
2.3. Use a micropestle to homogenize the sample [1]. Then, with a pipetman place 10 microliters of the homogenate into the well of the cartridge of the mass spectrometer [2].
2.3.1. Talent homogenizes the sample. Important Step
2.3.2. CU: Talent places sample into the well of the cartridge.
2.4. Place the cartridge in the ionization chamber of the direct probe ionization mass spectrometer [1] and install the stainless-steel needle probe that will be used for the sample ionization [2]. Close the chamber lid firmly to automatically activate the safety device [3].
2.4.1. Talent places the cartridge in the chamber of the spectrometer. Videographer: Take multiple shots, as this will be used later.
2.4.2. CU: Talent installs needle. Important Step Vid NOTE: 2 takes
2.4.3. Talent closes the chamber lid.
2.5. Start the on-board computer by clicking the Start icon to analyze [1]. Using the onscreen panels, apply a voltage of 2.3 kilovolts to the needle to generate the electrospray, and ensure that the frequency of needle is 3 hertz [2]. Wait for 30 seconds for the measurement to be completed [3]. 
2.5.1. Talent sits in front of a computer and clicks start icon. Videographer: Take multiple shots, as this will be used later. Vid NOTE: 3 takes, shots 2.5.1. – 2.5.3. all together. 
2.5.2. Talent operates on the screen.
2.5.3. The screen shows the measurement is completed. Vid NOTE: added take of CU pf needle 
2.6. After measuring each sample, dispose of the cartridge and needle in a biohazard disposer [1].
2.6.1. Talent disposes the cartridge and needle.
2.7. To analyze the mass spectra, open the software associated with the mass spectrometer. Click on the lcd (pronounce as L-C-D) file in the data file browser window of the software. Choose and click on a single peak on the mass spectrum window and to automatically depict an EIC (pronounce as e-i-c) [1].
2.7.1. SCREEN: Talent operates in the software. Vid NOTE: slated as 2.7.1. but shot together with 2.8.1
2.8. Check the TIC (pronounce as t-eye-c) and EIC and click on the average spectrum icon to select the range-of-time window for generating the mass spectrum. Export the mass spectral text data [1].
2.8.1. SCREEN: Talent selects the range-of-time window, and exports.
2.9. To analyze body fluids, draw up 10 microliters of the serum sample and dispense it into a 1.5-milliliter microtube [1]. Add 190 microliters of 50% ethanol to the tube, then vortex for 2 minutes at room temperature [2].
2.9.1. Talent transfers serum into a tube. Vid NOTE: shot together with 2.9.2. 
2.9.2. Talent adds ethanol to the tube, and vortexes.
2.10. To eliminate all RBCs (pronounce as red blood cells), centrifuge the liquid at 15,000 times g for 1–5 minutes at 4 degrees Celsius [1]. Transfer 10 microliters of supernatant into the well of the cartridge [2] and proceed to measure on the mass spectrometer as previously [3].
2.10.1. Talent places the tube into a centrifuge.
2.10.2. Talent transfers supernatant into well. Vid NOTE: Use 2.3.2. 
2.10.3. Use 2.4.1.
3. Preparation for In Vivo PESI-MS in Living Organism
3.1. Infuse 100 microliters of 100 millimolar 5-FdU (pronounce as 5-F-D-U) solution into the tail vein of a 2-month-old mouse [1]. After anaesthesia, shave the abdominal cavity using an electric razor and apply vet ointment to the eyes [2].
3.1.1. Talent injects a mouse through the tail. Important Step
3.1.2. Talent shaves the mouse.
3.2. Put the mouse in a supine position and fix the paws onto the plastic plate using mending tape [1]. Scrub the surgical site with alternating scrubs of iodine and 70 alcohol three times [2]. 
3.2.1. Talent fixes paws onto plate.
3.2.2. Talent scrubs the mouse.
3.3. Cut open the abdominal cavity using scissors. First, cut the skin laterally to a length of 10 millimeter from just above the diaphragm [1]. Laterally cut the muscle of the abdominal body wall and peritoneum approximately 7 millimeters and hold the wound open using stainless wire to expose the liver surface [2].
3.3.1. Talent cuts the skin.
3.3.2. Talent cuts the muscle, and holds the wound open. Important Step
3.4. Inject the tip of the probe needle to the surface of the liver. Adjust the depth of the needle to approximately 1 millimeter deep to optimize ionization efficiency [1]. Simultaneously, check the TIC and spectral pattern [2]. Set the high voltage to 2.3 kilovolts and frequency to 3 hertz on the screen of the control panel [3].
3.4.1. Talent injects the needle to the liver, and adjusts the depth.
3.4.2. Talent sits in front of the screen, and checks pattern.
3.4.3. SCREEN: Talent adjusts voltage, and frequency.
3.5. Suture the wound using a surgical gut suture [1] and return the mouse to the cage [2]. Do not leave the mouse unattended until it has regained consciousness to maintain sternal recumbency [3]. When the mouse has fully recovered, return the mouse to the company of other animals [4].
3.5.1. Talent sutures the wound.
3.5.2. Talent returns the mouse to the cage.
3.5.3. Shot of the unconscious mouse.
3.5.4. Shot the conscious mouse, and then talent places the mouse among other animals.
3.6. Perform the time course of ion intensity in EIC and the procedure of EIC depiction as previously.
3.6.1. Use 2.5.1.


Section – Results
4. Results: Mass Spectra
4.1. This protocol shows sample preparation for PESI-MS (pronounce as [pèsi]-M-S) on solid sample, liquid sample, and living animal [1].
4.1.1. Figure 1
4.2. Human renal cell carcinoma shows characteristic peaks of neutral lipids [1]. There were relatively strong peaks in the spectra at the mass-to-charge ratio of 900, from human renal cell carcinoma tissue that were not identified in the surrounding non-cancerous tissue. These peaks chiefly represent triacylglycerol [2]. 
4.2.1. Figure 4
4.2.2. Figure 4 – Video editor: Emphasize the peaks around 900 in the bottom image.
4.3. Example of data acquired in normal liver tissues [1] depicted a neoplastic lesion from a patient with chronic hepatitis and liver cirrhosis [2]. 
4.3.1. Figure 5
4.3.2. Figure 5 – Video editor: Emphasize the peaks at 924 in the bottom image.
4.4. Human serum from three individuals was analyzed using PESI-MS. There were clear differences in the spectral patterns among the individuals [1].
4.4.1. Figure 7
4.5. For the metabolic changes in 5-FdU (pronounce as 5-F-D-U) injected intravenously into the tail vessel of a mouse, very rapid and sensitive detection of 5-FdU with sodium adduct was achieved in the liver in situ [1]. 
4.5.1. Figure 6
4.6. 


Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. Sen Takeda: The depth of the needle tip from the surface of the tissue plays the most important role in ionization that leads to successful data acquisition. Make sure to follow the instruction [1].
5.1.1. INTERVIEW - Video editor: B-roll suggestion: Shot 3.4.1.
5.2. Sen Takeda: You can identify the molecular species by looking into the commercial database. This is the way to clarify the molecular mechanism of disease [1].
5.2.1. INTERVIEW
5.3. Sen Takeda: Many researchers have become interested in the application of this technique for predicting the possibility of disease and its prognosis; especially using liquid biopsy [1].
5.3.1. INTERVIEW Vid NOTE: 3 takes
5.4. Sen Takeda: Just make sure not to be pricked by the probe needle. This can be safely avoided with a specific instrument for removing the needle from the machine [1].
5.4.1. [bookmark: _GoBack]INTERVIEW
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