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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol demonstrate 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. Please upload the requested screen captured files as indicated to your project page by your script return deadline.
3. Which steps from the protocol section below are the most important for viewers to see? 
n/a 
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
n/a
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. Thomas Lai: Globally, extrapulmonary tuberculosis diagnosis is often delayed, as it requires a surgical intervention for confirmation due to nonspecific clinical presentation and a poor performance on diagnostic tests [1].  

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

1.2. Chun-Nin Lee: To improve serological diagnostic tests for Mycobacterium tuberculosis antigens, we have developed superparamagnetic iron oxide nanoprobes for detecting extrapulmonary TB [1].

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

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

1.3. Chun-Nin Lee: TB SPIO nanoprobes can provide precise MR images at low concentrations due to their paramagnetic properties without inducing an autoimmune response [1].

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

1.4. Shawn Chiu: Although SPIO Mycobacterium tuberculosis-antibody nanoprobes enable the targeting and detection of Mycobacterium tuberculosis infection, they can also be applied as MRI contrast agents for the detection of other diseases [1].

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

1.5. Thomas Lai: Be sure to study the protocol carefully before attempting the protocol, as each part of the experiment utilizes a specific core technology [1].

1.5.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera

1.6. Yun-Ming Wang: Visual demonstrate of the method can help viewers to understand how to implement the process, especially for some of the more complicated experiments [1].

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

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

1.7. Procedures involving animal subjects have been approved by Animal Committee at Taipei Medical University. 

Section - Protocol
2. Superparamagnetic Iron Oxide (SPIO) Nanoparticle Synthesis
2.1. To prepare dextran-coated iron oxide magnetic nanoparticles, vigorously combine 5 milliliters of dextran T-40 (T-forty) [1] with 45 milligrams of aqueous ferric chloride hexahydrate [2] and 32 milligrams of ferrous chloride tetrahydrate solutions at room temperature [2].
2.1.1. WIDE: Talent adding dextran T-40 to solution, with iron and dextran containers visible in frame
2.1.2. Talent adding ferric chloride hexahydrate to solution, with iron and dextran containers visible in frame
2.1.3. Talent adding ferrous chloride tetrahydrate to solution, with iron and dextran containers visible in frame

2.2. Rapidly add 10 milliliters of ammonium hydroxide [1] and use a stir bar to stir the resulting black suspension for 1 hour at room temperature [2].

2.2.1. Talent adding NH4OH to solution, with NH4OH container visible in frame 
2.2.2. Talent setting timer, with solution being stirred visible in frame

2.3. At the end of the stirring incubation, centrifuge the solution [1-TXT] and remove the aggregates [2].

2.3.1. Talent adding tube(s) to centrifuge TEXT: 10 min, 17,300 x g, RT
2.3.2. Shot of solution after centrifugation, then aggregates being removed

2.4. To separate the final SPIO (spy-o) products from the unbound dextran T-40, load the entire 5-milliliter reaction mixture into a 2.5- × 33-centimeter gel filtration chromatography column [1] and elute the dextran with a 0.1-molar sodium acetate and 0.15-molar sodium chloride buffer solution [2].

2.4.1. Talent adding mixture to column
2.4.2. Buffer being added to column, with eluate dripping out of bottom of column visible in frame as possible

2.5. Then collect the purified dextran-coated iron oxide magnetic nanoparticles in the void volume [1] and assay the column eluates for iron and dextran at 330 and 490 nanometers according to standard protocols [2-TXT].

2.5.1. Author comment: Same action as 2.4
2.5.2. Phenol being added to sample or similar representative shot TEXT: i.e., via HCl and phenol H2SO4 methods

3. SPIO-Mycobacterium tuberculosis Surface Antibody (MtbsAb) Synthesis

3.1. To create SPIO-conjugated Mycobacterium tuberculosis surface antibodies, first synthesize SPIO-EDBE (E-B-D-E)-succinic anhydride by mixing 10 milliliters of an alkaline solution of SPIO-EDBE [1-TXT] with 1 gram of succinic anhydride for 24 hours at room temperature [2].

3.1.1. WIDE: Talent adding SA to SPIO-EDBE, with SA and SPIO-EDBE containers visible in frame TEXT: EBDE: 2,2’-(ethylenedioxy)bis(ethylamine)
3.1.2. Solution being stirred

3.2. Then next day, use 12,000-14,000 molecular weight-cutoff molecular porous membrane tubing to dialyze the solution with twenty, 6-hour changes of 2 liters of distilled water per change [1].

3.2.1. Solution being dialyzed

3.3. After the last change, add 100 microliters of the resulting solution to 400 microliters of 4.5 milligrams/milliliter TB (T-B) surface antibody [1] followed by the addition of 1-hydroxybenzotriazole and benzotriazol-1-yloxy tripyrrolidinophosphonium hexafluorophosphate as catalysts at room temperature for 24 hours with stirring [2].

3.3.1. Talent adding SPIO-EDBE-SA to MtbsAb, with SPIO-EBDE-SA and MtbsAb containers visible in frame
3.3.2. Talent adding catalyst(s), with catalyst containers visible in frame

3.4. The next day, separate the solutions from the unbound antibody through gel filtration chromatography, using PBS as the buffer [1].

3.4.1. Talent adding solution to column, with PBS container visible in frame

4. Particle Morphology Observation and Relaxation Tier Measurement

4.1. To determine the average particle size, morphology, and size distribution, drop-cast the composite dispersion onto a 200-mesh copper grid [1] and air dry the sample at room temperature [2] before loading onto a transmission electron microscope for imaging at 100 kilovolts [3].

4.1.1. WIDE: Talent adding sample to grid
4.1.2. Talent placing sample a room temperature
4.1.3. 

4.2. To measure the relaxation time values of the nanoprobes, use a nuclear magnetic resonance relaxometer at 20 megahertz and 37 degrees Celsius plus or minus 1 degree [1-TXT].

4.2.1. LAB MEDIA: video-1575986948.mp4 TEXT: Record r1 and r2 values from 8 data points generated through inversion recovery and Carr-Purcell-Meiboom-Gill pulse sequence, respectively

5. Cell Magnetic Resonance Imaging (MRI)

5.1. For nanoprobe pulsed cell-imaging, first cultivate human THP-1 (T-H-P-one) monocytes according to standard cell culture protocols [1-TXT].

5.1.1. WIDE: Talent adding cells to flask TEXT: See text for THP-1 cell culture medium details

5.2. When the cells have reached the appropriate stage of activation, pre-incubate 1 × 107 monocytes with 1 x 106 colony forming units of Mycobacterium bovis BCG (B-C-G) for 1 hour [1-TXT].

5.2.1. Talent adding BCG to flask, with BCG container visible in frame TEXT: BCG: Bacillus Calmette-Guérin

5.3. At the end of the incubation, transfer the cells to 1-milliliter microcentrifuge tubes [1] and add 2 millimolar of SPIO-Mycobacterium tuberculosis surface antibody-conjugated nanoprobes to each tube for a 1-hour incubation at 37 degrees Celsius and 5% carbon dioxide [2].

5.3.1. Talent adding cells to tube
5.3.2. Talent adding nanoprobes to tube, with nanoprobe container visible in frame

5.4. At the end of the incubation, collect the cells by centrifugation [1-TXT] and resuspend the pellets in 200 microliters of fresh medium [2].

5.4.1. Talent adding tube(s) to centrifuge TEXT: 10 min, 180g, RT

5.5. Then scan the samples using a fast gradient echo pulse sequence through 3.0-T magnetic resonance imaging to determine the specificity and sensitivity of the nanoprobes [1-TXT].

5.5.1. Talent adding sample to imager TEXT: TR = 500, TE = 20, Flip angle = 10°

6. [bookmark: SECX4]BCG Inoculation

6.1. To inoculate experimental animals with M. bovis BCG, first reconstitute the lyophilized vaccine or bacterial stock in Sauton’s medium [1] and dilute the reconstituted stock solution with saline [2].

6.1.1. WIDE: Talent adding Satuon’s medium to stock, with medium container visible in frame
6.1.2. Talent adding saline to stock, with saline container visible in frame

6.2. Next, load 100 microliters of the solution into one 1-milliliter syringe per animal [1] and inject the entire volume of bacteria intradermally into the left or right dorsal scapular skin of each mouse [2-TXT].

6.2.1. Talent loading syringe
6.2.2. Mouse being injected TEXT: Inject saline into control animals


7. In Vivo MRI

7.1. For in vivo magnetic resonance imaging of live, nanoprobe-injected animals, acquire baseline T2-weighted, fast spin-echo images of each anesthetized experimental animal [1-TXT] before injecting 2 nanomolar of SPIO-TB antibody probes suspended in 200 microliters of saline into the tail vein of each mouse [2].

7.1.1. WIDE: Talent loading mouse onto imager TEXT: Anesthesia: ketamine 80 mg/kg + xylazine 12 mg/kg
7.1.2. Tail vein being injected

7.2. Then image the animals again immediately after the injection [1-TXT] and every 5 minutes for the next 30 minutes [2].

7.2.1. SCREEN: To be provided by Authors: Image immediately after injection TEXT: TR = 3000, TE = 90, field of view = 8
7.2.2. SCREEN: To be provided by Authors: Image 5-30 min after injection

7.3. At the end of the imaging session, quantitatively analyze all of the magnetic resonance images [1], using the signal intensity a measurement of the defined regions of interest in comparable locations of an M. tuberculosis granuloma center and the back muscle adjacent to a granulomatous area [2].

7.3.1. [bookmark: _GoBack]LAB MEDIA: Figure 1D
7.3.2. LAB MEDIA: Figure 1D Video Editor please emphasize M+T+P formulas on right of image Author comment: Fig.2 D and also this is cell imaging.

7.4. Then use the formula to calculate the relative signal enhancements using the signal intensity measurement before and 0-3 hours after the injection of the contrast agents [1-TXT].

7.4.1. BLACK TEXT WHITE BACKGROUND: [(SIpost – SIpre)/SIpre] × 100 

7.5. One month after inoculation, collect the tissue from the intradermal inoculation site of each animal [1-TXT] and stain the formalin-fixed, paraffin-embedded, 5-10-micrometer-thick tissue samples with hematoxylin and eosin and Ziehl-Neelsen stains for acid-fast bacteria [2] and with Berlin blue for ferric iron [3].

7.5.1. Talent placing tissue into formalin, with formalin container visible in frame Videographer: No mouse in shot TEXT: Euthanasia: CO2 asphyxiation
7.5.2. Ziehl-Neelsen being added to section, with Ziehl-Neelsen and H&E containers visible in frame
7.5.3. Berlin blue being added to section, with Berlin blue and H&E containers visible in frame



Section – Results
8. Results: Representative Extrapulmonary Tuberculosis Detection 

8.1. Transmission electron microscopy imaging of SPIO-TB surface antibody nanoprobes reveals that that the nanoprobes exhibit a well-dispersed appearance [1] with an average size of 3.8 ± 0.4 nanometers per core [2].

8.1.1. LAB MEDIA: Figure 1 Video Editor please emphasize (some) nanoprobes
8.1.2. LAB MEDIA: Figure 1 Video Editor please emphasize one core size OR no animation

8.2. M. bovis BCG, an acid-fast bacterial strain, can be detected through Ziehl-Neelsen staining [1].

8.2.1. LAB MEDIA: Figure 2A

8.3. After isolation and culture with probes containing ferric iron, the bacteria can be identified through Berlin blue staining [1]. 

8.3.1. LAB MEDIA: Figure 2B

8.4. The TB-targeting degree of SPIO-TB surface antibody nanoprobes can be determined through T2-weighted magnetic resonance imaging, as indicated by a decrease in the signal intensity in the presence of the nanoprobes that occurs in a concentration-dependent manner [1].

8.4.1. LAB MEDIA: Figure 2C Video Editor please sequentially emphasize images from left to right

8.5. In nanoprobe injected animals, the T2-weighted enhancement of signal reduction at the M. tuberculosis granulomatous areas [1] is approximately 14-fold higher than that at the control sites [2].

8.5.1. LAB MEDIA: Figure 3 Video Editor please emphasize Authors: What area in Figure 3B shows the signal reduction?
8.5.2. LAB MEDIA: Figure 3: Video Editor please emphasize Authors: What area in Figure 3A shows the unimpacted signal?

8.6. One month after infection, an organized subcutaneous granuloma can be observed in nanoprobe-injected C57BL/6 (C-fifty-seven black six) mice [1], with new blood vascularization and lymphocyte and epithelioid-macrophage aggregates noted within these lesions [2].

8.6.1. LAB MEDIA: Figure 4A Video Editor please outline/emphasize granuloma in top image
8.6.2. LAB MEDIA: Figure 4A Video Editor please emphasize dark blue/purple staining in magnified image

8.7. Positive M. tuberculosis expression is also observed in the granulomatous areas [1], with acid-fast bacilli staining positive at the lesion site [2].

8.7.1. LAB MEDIA: Figures 4B and 4C Video Editor please emphasize red staining in Figure 4B magnified image
8.7.2. LAB MEDIA: Figures 4B and 4C Video Editor please emphasize bottom Figure 4C image

8.8. Berlin blue, a ferric iron-positive stain, can also be used to determine the sensitivity of the probes to TB [1].

8.8.1. LAB MEDIA: Figure 4D Video Editor please emphasize blue/green signal in bottom image





Section - Conclusion
9. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
9.1. Thomas Lai: For in vivo magnetic resonance imaging of live, nanoprobe-injected animals, acquire baseline T2-weighted, fast spin-echo images of each anesthetized experimental animal before injecting the SPIO-TB antibody probes [1].  
9.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Step: 7.1.)
9.2. Chun-Nin Lee: Now that we have established the SOP technique to detect the extrapulmonary TB, these antibodies can be used to specifically diagnose extrapulmonary TB [1].
9.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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