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Authors, please fill out the brief questionnaire below.   
A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___N____  

Can you record movies/images using your own microscope camera? (Y/N)___N____  

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)__N___ 

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.) ___3.1___3.2___3.3___3.4___3.6__

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.) _____steps 1.5 and 3.2 __The chemical structure and properties of catecholamines are instable, and they easily decompose. The preparation process of standards and PFSPE process has to be very fast and must prevent exposure to direct sunlight, we should draw the curtain to operate and complete as soon as possible to ensure success____

E.  Will the filming need to take place in multiple locations? (Y/N) ___N__ If yes, how far apart are the locations? ___________________________________________________

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 procedure is to determine three monoamine neurotransmitters and two of their metabolites in infants’ urine simultaneously via a convenient solid-phase extraction coupled to high-pressure liquid chromatography with electrochemical detection. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Xuejun Kang: This method can pretreat and determine unstable target compounds in a complex sample with easy operation in a short time [1-MED].

1.1.1. Xuejun speaks toward the camera, interview style. 

1.2. Xuejun Kang: Urine samples can be easily pre-cleaned by a nanofiber-packed solid phase column, and the analytes in the sample can be rapidly enriched, desorbed, and detected on an electrochemical-detection system [1-MED]. 

1.2.1. Xuejun speaks toward the camera, interview style.   

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

1.3. Li Xie: We first had the idea for this method, when we realized that extraction and analysis of catecholamine neurotransmitters in biological fluids is critical in assessing nervous-system function and related diseases [1-MED].
1.3.1. Li speaks toward the camera, interview style.   

1.4. Pan Gu: Individuals new to this method will struggle because light exposure must be avoided and the pre-treatment time should be as short as possible [1-MED].

1.4.1.  Pan speaks toward the camera, interview style.   

D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.5. ** Xuejun Kang: [1-MED] Demonstrating the procedure will be Lanlan Wei… [2-MED] and Qing Han, two doctors from my laboratory [3-MED]. 

1.5.1. Xuejun speaks toward the camera, interview style.  Editors, please use 1.5.1 for the audio and 1.5.2 and 1.5.3 for the visual for 1.5.
1.5.2. Lanlan looks up from workbench or desk and acknowledges the camera.

1.5.3. Qing looks up from workbench or desk and acknowledges the camera.

Authors, there is a 150 word limit to the section. Also, each point cannot exceed 30 words.  For these reasons I have edited the statements and moved some of them the conclusion area.

Protocol: (read by voice talent at JoVE)
2. Preparation of the Columns and Solutions Needed for the Extraction and Determination of Catecholamines
2.1. To begin, prepare 2 milligrams per milliliter stock solution of DPBA solution by dissolving 2 milligrams of the compound into 1 milliliter of distilled water [1-MED-TXT].
2.1.1. Talent dissolves 2 mg of DPBA into 1 mL of distilled water.  Use labeled containers.  TEXT Overlay: DPBA = diphenylborate  
2.2. Also prepare a 1 milligram per milliliter internal standard solution by dissolving 1 milligram of DHBA into 1 milliliter of distilled water to get the stock solution [1-CU-TXT].  Store the solutions in the dark at 4 degrees Celsius [2-MED-over the shoulder].  
2.2.1. Distilled water as talent dissolves the DHBA there.  TEXT Overlay: DHBA = 3,4-dihydroxybenzylamine hydrobromide
2.2.2. Talent places the solutions, protected from light, into the refrigerator. 
2.3. Lanlan Wei or Xuejun Kang: When preparing the analyte standards, keep in mind the chemical structure and properties of catecholamines are instable, and they easily decompose.  The preparation process of standards must be very fast, and exposure to direct sunlight must be avoided [1-MED].
2.3.1. Lanlan or Xuejun speaks toward the camera, interview style.
2.4. Weigh 1.0 milligram of norepinephrine, epinephrine, dopamine, MHPG, DOPAC in separate 1.5 milliliter microcentrifuge tubes [1-CU-TXT]. 
2.4.1. Labeled tubes as talent adds 1.0 mg of the different components into corresponding microcentrifuge tubes.  Use labeled containers.  TEXT Overlay: MHPG = 3-methoxy-4-hydroxyphenylglycol, DOPAC = 3,4-dihydroxy-phenylacetic acid
2.5. Add 1.0 milliliter of distilled water to dissolve each of the compounds [1-MED-over the shoulder]… except epinephrine, which should be dissolved in a 0.01 Mol per liter hydrochloric acid solution [2-CU].
2.5.1. Tubes as talent adds 1.0 milliliter of distilled water to dissolve each of the compounds.
2.5.2. Labeled tube of epinephrine as talent adds HCl there.
2.6. Oscillate the prepared standards in the dark at a high speed until analytes dissolve completely [1-MED-over the shoulder].  These are the primary stocks and can be stored at minus 20 degrees Celsius for up to several weeks [2-MED].
2.6.1. Talent places the prepared standards in the oscillator.
2.6.2. Talent places the primary stocks into the freezer.
2.7. To prepare the secondary analyte stocks of norepinephrine, epinephrine, dopamine, DOPAC and MHPG, transfer 5 microliters of each primary analyte stock into 4,975 microliters of distilled water in separate 5 milliliter centrifuge tubes [1-CU-TXT].  
2.7.1. 5 mL centrifuge tubes as talent transfers 5 microliters of each primary analyte stock into 4,975 microliters of distilled water.  Use labeled containers.  TEXT Overlay: 1,000 ng/mL 
2.8. Prepare these solutions fresh daily and store the solutions in the dark at 4 degrees Celsius until use [1-MED-over the shoulder]. 
2.8.1. Talent places the solutions in the dark at 4 degrees Celsius.
2.9. For DHBA, transfer 5 microliters of primary stock into 4,995 microliters of distilled water in a 5 milliliter centrifuge tube, and store it in the dark separately at 4 degrees Celsius [1-CU-TXT].
2.9.1. Talent transfers 5 microliters of the DHBA primary stock into 4,995 microliters of water in a 5 mL centrifuge tube.  TEXT Overlay: 1,000 ng/mL
2.10. Make further dilutions with the secondary analyte stock to create a standard curve [1-MED].  Store the solutions in the dark at 4 degrees Celsius and prepare fresh daily [2-MED-over the shoulder].
2.10.1. Talent works to make further dilutions.
2.10.2. Talent places the dilutions in the dark at 4 degrees Celsius.
2.11. Next, test the optimal voltage of the ECD detector using the standard stock with the proper concentration [1-MED-TXT].  Vary the voltage to find a value where the analytes have the best peak appearance [2-MED-over the shoulder].
2.11.1. Talent begins set up of the ECD detector.  TEXT Overlay: ECD = electrochemical detection 
2.11.2. Talent varies the voltage to find a value where the analytes have the best peak appearance.
2.12. To prepare 10 milliliters of eluant solvent, use 5.5 milliliters of distilled water.  Then, add 1.5 milliliters of acetonitrile and 3 milliliters of phosphoric acid, drop by drop, into the water [1-CU-TXT].
2.12.1. Eluant tube as talent adds 5.5 mL of distilled water and 1.5 mL of acetonitrile and 3 mL of phosphoric acid.  TEXT Overlay: 30% H₃PO₄, 15% CH3CN, 55% dH2O
3. Preparation of Real Urine Samples and Mobile Phase
3.1. To prepare the mobile phase, measure the components listed in the text protocol into a clean 1 Liter bottle [1-MED].  Add 40 milliliters of acetonitrile and distilled water to 1,000 milliliters [2-CU].  Agitate and vibrate ultrasonically for 15 minutes until the matter in the solution is all dissolved [3-MED-over the shoulder].
3.1.1. Talent measures the components into a 1 L bottle.  Use labeled containers.
3.1.2. Bottle as talent adds the water and acetonitrile there. Use labeled containers.
3.1.3. Talent places the bottle in the ultrasonic vibrator and turns on.
3.2. Using a pH meter with a glass electrode, adjust the pH value of the mobile phase to 4.21 with a saturated sodium hydroxide solution [1-CU].
3.2.1. Container and pH meter as talent adjusts the pH value of the mobile phase to 4.21.  Use labeled containers.
3.3. Filter the mobile phase with a 0.45 micron polyvinylidene (pronounced as “pol-ee-vahy-nil-i-deen”) fluoride microporous membrane and a vacuum suction device to remove impurities [1-MED-over the shoulder].  Use ultrasonic vibration for 15 minutes to degas the mobile phase each time before use [2-CU].
3.3.1. Talent filters the mobile phase with a 0.45 micron polyvinylidene fluoride microporous membrane and a vacuum suction device.
3.3.2. Mobile phase as talent subjects it to ultrasonic vibration. 
3.4. Then, vortex and centrifuge the urinary samples at 1,510 x g for 10 minutes at room temperature to remove most particulate interference [1-MED-TXT].
3.4.1. Talent puts the samples into the centrifuge, shuts lid and starts the run.  TEXT Overlay: See text for urinary sample collection 
3.5. Gather the supernatants and discard the sediment for further experiments.  To extract analytes effectively, proceed to packed-fiber solid-phase extraction, or PFSPE, pretreatment immediately after centrifuging [1-CU].
3.5.1. Samples as talent gathers supernatants discards the sediment and discards the sediment gathers supernatants.
4. PFSPE Extraction and HPLC Analysis
4.1. To activate the nanofibers, press 100 microliters of methanol and 100 microliters of water sequentially through the PFSPE column using a 5 milliliter syringe in a slow, dropwise manner [1-CU].
4.1.1. PFSPE column as talent uses a 5 mL syringe to press 100 microliters of methanol and 100 microliters of water sequentially through the PFSPE column in a slow, dropwise manner.
4.2. Li Xie:  The urine sample must be mixed with the DPBA solution to improve its hydrophobicity and help the catecholamines and metabolites absorb onto the fibers.  DHBA solution must also be added as the internal standard [1-MED].
4.2.1. Li speaks towards the camera, interview style.   
4.3. Mix 100 microliters of urine sample with 100 microliters of 2 milligrams per milliliter DPBA solution and 30 microliters of 100 nanograms per milliliter of DHBA, internal standard solution in a 0.5 milliliter Eppendorf tube [1-MED-over the shoulder].
4.3.1. Talent mixes 100 microliters of urine sample with 100 microliters of 2 mg/mL DPBA solution and 30 microliters of 100 ng/mL of DHBA in a 0.5 mL Eppendorf tube.
4.4. Then, press the mixed sample solution through the PFSPE column with a 5 milliliter gastight plastic syringe using the force of the air pressure [1-CU].
4.4.1. PFSPE column as talent presses the mixed sample solution through the PFSPE column with a 5 mL gastight plastic syringe using the force of the air pressure. 
4.5. Leach the column three times by using a 5 milliliter gastight plastic syringe to load 100 microliters of the DPBA solution into the SPE column and push the solution slowly through the cartridge with air pressure [1-MED-over the shoulder].
4.5.1. Talent loads 100 microliters of the DPBA solution into the SPE column and pushes the solution slowly through the cartridge with air pressure using a 5 mL gastight plastic syringe.  Continue action in next shot. 
4.6. This rinsing step is necessary because the DPBA solution can remove the impurities while the analytes are retained, thus improving sensitivity and selectivity for the analytes [1-CU].
4.6.1. Column as talent performs second rinse, loading 100 microliters of the DPBA solution into the SPE column and pushing the solution slowly through the cartridge with air pressure using a 5 mL gastight plastic syringe.
4.7. Next, load 50 microliters of the eluant onto the PFSPE column, and push it through the column, collecting the eluate with a 0.5 milliliter Eppendorf tube [1-ECU].
4.7.1. PFSPE column eluate is collected with a 0.5 mL Eppendorf tube.
4.8. Turn on the HPLC degasser to degas the air in the system.  Prior to sample analyses, the system should run for more than 0.5 hours with the mobile phase to equilibrate and reduce baseline noise [1-MED-over the shoulder-TXT].
4.8.1. Talent turns on the HPLC degasser.  TEXT Overlay: See text for HPLC setup
4.9. Sample 20 microliters of the eluate using an automatic sampler, and then inject it into the HPLC-ECD system [1-MED].
4.9.1. Talent samples 20 microliters of the eluate using an automatic sampler, and then injects it into the HPLC-ECD system.
4.10. When the runs are complete, turn off the detector cell using the detector interface. DO NOT turn off the cell with the switch at the back of the detector, as this could damage the instrument [1-MED-over the shoulder].
4.10.1.  Talent turns off the detector using the detector interface.
4.11. Manually change the mobile phase composition to 10% methanol and 90% water [1-CU].  After running for at least 30 minutes, manually change the mobile phase to HPLC-grade methanol [2-MED].
4.11.1. Intake pump as talent moves it to a labeled bottle of 10% methanol and 90% water.
4.11.2. Talent moves the intake pump to a labeled container of HPLC-grade methanol.
4.12. Run the system for about 15 minutes to protect it in methanol.  Failure to run this step following the recommended running time could result in damage to the column and the detector [1-MED-over the shoulder].  Turn off the flow, and then turn off the degasser [2-MED].
4.12.1. Talent starts the system to run methanol through for 15 minutes.
4.12.2. Talent turns off the flow and then the degasser.
4.13. Proceed to catecholamine (pronounced as “kat-i-kol-uh-meen”) analysis as described in the text protocol [1-WIDE].
4.13.1. Talent working at the computer, appearing to be analyzing the data.
5. Results: Identification and Quantification of Extracted Catecholamines and their Metabolites in Urine 
Authors, please note that the results section is reserved for results of the procedure and also limited in length to 200 words.  For this reason, I have edited your revision as follows.
5.1. The chromatogram of a spiked water sample with the targets and the internal standard is shown without extraction [1-LM].  Under the HPLC condition in the protocol, the five target peaks of the PFSPE method are well separated and significantly higher [2-LM] than those extracted by a commercial phenylboronic acid cartridge [3-LM].
5.1.1. 56445_Figure2A-C_red-circle – Authors please provide a layered figure of panels A, B, and C from figure 2 in the manuscript and remove and A, B, and C label.  Also, include the red circle laid over the 5 peaks of interest in a layered fashion and name the figure “56445_Figure2A-C_red-circle.”  Include the “Spiked water sample” and “PBA cartridge” labels.  Editors, please start without the red circle and zoom into the top panel of this figure.    
5.1.2. 56445_Figure2A-C_red-circle - Editors, please zoom back out to the full figure and bring in the red circle.    
5.1.3. 56445_Figure2A-C_red-circle - Editors, please highlight the “PBA cartridge” label.   
5.2. Also, the DOPAC peak did not appear in the PBA cartridge extraction result, indicating that the PBA column was not capable of extracting DOPAC [1-LM].
5.2.1. 56445_Figure2A-C_red-rectangle – Authors please provide a layered figure of panels A, B, and C from figure 2 in the manuscript and remove and A, B, and C label.  Also, include the red rectangle over the DOPAC peak in a layered fashion and name the figure “56445_Figure2A-C_red-rectangle.”  Include the “Spiked water sample” and “PBA cartridge” labels.  Editors, please start without the red rectangle and then bring it in as this point is narrated. 
5.3. When the urine sample was extracted, the PFSPE method could not only extract the targets with good peak identification, but also could get rid of most of the interference in the urine [1-LM].
5.3.1. 56445_Figure2D-F – Authors please provide a layered figure of panels D, E, and F from figure 2 in the manuscript and remove and D, E, and F label.  Include the “Urine sample” and “PBA cartridge” labels.  
5.4. Calibration curves were constructed for each compound by plotting the ratio of peak area, showing good linearity with low concentration [1-LM].
5.4.1. 56445_CalibrationCurves – Authors please provide a layered figure of the 5 concentration curves and name the figure “56445_CalibrationCurves.”
5.5. For validation with real urine samples, the urinary samples of 28 high-risk infants and 22 healthy infants were tested [1-LM].
5.5.1. 56445_ResultTable – Authors, please provide a result table with the red circle over the MHPG result in layered fashion and name it “56445_ResultTable”.  Editors, please show this figure without the red circle for this point.  
5.6. While some catecholamines were not significantly different between the high-risk and healthy groups, the high-risk infants group had higher amounts of the MHPG metabolite than the control group.  Therefore the level of urinary MHPG may be a potential marker for early identification of high-risk infants [1-LM]. 
5.6.1. 56445_ResultTable - Editors, please bring in the red circle as “the high-risk infants group had higher…” is narrated and leave it until the end of the narration. 
6. Conclusion (said by authors on camera)
6.1. Li Xie: Once mastered, this technique can be done in minutes.  While attempting this procedure, it’s important to remember to prepare standards fresh, operate very fast and prevent exposure to direct sunlight.  The DPBA addition in adsorption and rinsing steps are also critical [1-MED].
6.1.1. Li speaks towards the camera, interview style.
6.2. Lanlan Wei: Following this procedure, other methods like the determination of catecholamines and metabolites in plasma or cerebrospinal fluid or saliva can be performed in order to determine the universality of this protocol in testing the other biological fluids [1-MED].
6.2.1. Lanlan speaks towards the camera, interview style.
6.3. Pan Gu: After its development, this technique paved the way for researchers studying the relationship between neurodevelopmental deficits and the level of urinary catecholamines in urine samples of children [1-MED].
6.3.1. Pan speaks towards the camera, interview style.
6.4. Xuejun Kang: After watching this video, you should have a good understanding of how to perform the solid phase extraction method with nanofibers and a simple device.  The PCE-PS nanofibers coupled with DPBA can help clean up the catecholamine neurotransmitters in the urine samples [1-MED].
6.4.1. Lanlan speaks towards the camera, interview style.
6.5. Lanlan Wei (or other author): This technique extends toward early diagnosis of cases at risk for brain damage in infants, because comparative analysis revealed an abnormal difference in urinary MHPG of autism children, indicating that the catecholamine metabolites may be an important candidate marker [1-MED].

6.5.1. Lanlan (or other author) speaks towards the camera, interview style.
Authors, these statements were edited to fit the 40 word limit for each statement.   
Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_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.  

Insert your media filenames here.

56445_Figure2A-C_red-circle – Authors please provide a layered figure of panels A, B, and C from figure 2 in the manuscript and remove and A, B, and C label.  Also, include the red circle laid over the 5 peaks of interest in a layered fashion and name the figure “56445_Figure2A-C_red-circle.”  Include the “Spiked water sample” and “PBA cartridge” labels.  
56445_Figure2A-C_red-rectangle – Authors please provide a layered figure of panels A, B, and C from figure 2 in the manuscript and remove and A, B, and C label.  Also, include the red rectangle over the DOPAC peak in a layered fashion and name the figure “56445_Figure2A-C_red-rectangle.”  Include the “Spiked water sample” and “PBA cartridge” labels.   
56445_Figure2D-F – Authors please provide a layered figure of panels D, E, and F from figure 2 in the manuscript and remove and D, E, and F label.  Include the “Urine sample” and “PBA cartridge” labels.  
56445_CalibrationCurves – Authors please provide a layered figure of the 5 concentration curves and name the figure “56445_CalibrationCurves.”
56445_ResultTable – Authors, please provide a result table with the red circle over the MHPG result in layered fashion and name it “56445_ResultTable”.  
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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