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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) N  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: 
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N) N 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. 
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.) Steps 2.4, 2.5, 2.10
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.) Step 2.13
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 method is to improve the efficiency and sensitivity of high performance liquid chromatography post column derivatization, or PCD methods through the use of a reaction flow column. (Intro) 

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Andrew J: This method can help answer key questions in fields such as biochemical, pharmaceutical, and environmental sciences where compounds that have low response to HPLC detectors are analyzed. 
1.2. Danijela K: The main advantage of this technique is that no reaction coils are needed as   mixing of the column effluent and derivatization reagent occurs more efficiently than in conventional methods. 

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Sercan PC: This method has been used to provide insight into antioxidants, amino acids and phenols. It can also be applied to other compound classes, such as thiols, metals, antibiotics and toxins. 
1.4. Andrew J: Although the entire sample is not derivatized, due to lower band broadening, the analyte concentration within the derivatized flow stream is higher than that of the flow stream in conventional analysis. 


Protocol (read by voice talent at JoVE):
2. For the Detection of ROS Using DPPH
2.1. To begin this procedure, prepare the HPLC instrument with 100 percent water on line A and 100 percent methanol on line B as the mobile phase, purging the pumps as per the manufacturer’s requirements [2.1.1-MED-TXT]. Set up the HPLC instrumental components and the additional derivatization pump [2.1.2-MED-over the shoulder-TXT].  
2.1.1. *Film as written, TEXT: Line A: 100% H2O, Line B: 100% MeOH.
2.1.2. *Film as written, TEXT: See Figure 4a.
2.2. Following this, set the UV-Vis detector to analyze at a wavelength of 520 nanometers [2.2.1-MED].
2.2.1. *Film as written
2.3. Connect the inlet of the reaction flow, or RF column to the HPLC instrument [2.3.1-CU].  
2.3.1. *Film as written
2.4. [2.4.1-MED]. Connect an outlet peripheral port to the UV-Vis detector using a 15 centimeter length of 0.13 millimeter i.d. tubing [2.4.2 take 1 and 2.4.2-MED-over the shoulder]. 
2.4.1. [moved] *Film as written
2.4.2. *Film as written
2.5. Next, connect the DPPH pump line to a peripheral port on the outlet of the RF column [2.5.1-CU-TXT]. Block the unused peripheral port on the outlet of the RF column using a column stopper [2.5.2-MED]. Connect a 15 centimeter length of 0.13 millimeter i.d. tubing to the outlet central port of the RF column. [2.4.1 take 2]
2.5.1. *Film as written, TEXT: DPPH: 2,2-diphenyl-1-picrylhydrazil radical.
2.5.2. *Film as written
2.4.1	[moved] *Film as written Take 2
2.6. Bring the flow rate of the HPLC pump to 1 milliliter per minute at 100 percent methanol [2.6.1-MED-over the shoulder]. Then, equilibrate the column with 100 percent methanol for 10 minutes [2.6.2-MED-TXT].
2.6.1. Show talent at the computer setting the flow rate.
2.6.2. Show talent at the computer setting the equilibration parameters, TEXT: 10 min for 4.6 mm i.d. x 100 mm length column.
2.7. At this point, prepare a 0.1 milligram per milliliter solution of DPPH in methanol [2.7.1-MED-over the shoulder]. Sonicate the flask containing the DPPH reagent for 10 minutes [2.7.2-MED-TXT].
2.7.1. *Film as written
2.7.2. Show talent placing the flask in the sonicator and turning the sonicator on, TEXT: Cover flask in foil to prevent exposure to light. Slated 2.7.2(d) is actually 2.7.1(d)
2.8. Purge the DPPH pump with the prepared DPPH reagent as per the manufacturer’s requirements [2.8.1-MED-over the shoulder].  
2.8.1. *Film as written
2.9. Following this, take 2 dry and clean vessels and label one as central and the other as peripheral. [2.9.1-MED]. Accurately weigh the two vessels. [2.9.2-MED-over the shoulder].
2.9.1. *Film as written
2.9.2. *Film as written
2.10. Collect the effluent exiting the central port into the vessel labeled central for 1 minute [2.10.1-CU]. After re-weighing the central port vessel, calculate the weight of the flow from the central port [2.10.2-MED-over the shoulder-TXT].
2.10.1. Show the vessel as effluent collects into it.
2.10.2. Show talent performing the calculation in a lab notebook, TEXT: Weight of Central Port (g) = Final Weight of Central Port Vessel (g) – Initial Weight of Central Port Vessel (g).
2.11. Repeat the previous steps for the effluent exiting the UV-Vis that is attached to the peripheral port of the RF column [2.11.1-CU]. Calculate weight for the peripheral port vessel [2.11.2-MED-over the shoulder-TXT].
2.11.1. Show the peripheral vessel as effluent collects into it.
2.11.2. Show talent performing the calculation in a lab notebook, TEXT: Weight of Peripheral Port (g) = Final Weight of Peripheral Port Vessel (g) – Initial Weight of Peripheral Port Vessel (g).
2.12. Next, calculate the percentage of the flow coming from the central and peripheral ports [2.12.1-CU-TXT].
2.12.1. Show lab notebook as talent performs calculations in it, TEXT:


	% Peripheral Port
	=
	Weight of Peripheral Port (g)
	X 100

	
	
	Weight of Central Port (g) + Weight Peripheral Port (g)
	





	% Peripheral Port
	=
	Weight of Peripheral Port (g)
	X 100

	
	
	Weight of Central Port (g) + Weight Peripheral Port (g)
	



2.13. After repeating the previous steps to ensure that the flow ratio is correct, set the flow rate of the DPPH reagent pump to 0.5 milliliters per minute [2.13.1-MED-over the shoulder-TXT].
2.13.1. [bookmark: _GoBack]Show talent at the computer setting the flow rate, TEXT: At this point, samples can be injected.   This step is performed on the physical pump, not the computer screen.
2.14. Once the run has finished, stop the derivatization reagent pump flow [2.14.1-MED]. Remove the DPPH reagent pump line from the peripheral port and stopper the port [2.14.2-MED-over the shoulder].
2.14.1. *Film as written
2.14.2. *Film as written
2.15. Equilibrate the column with the mobile phase in which it is to be stored by allowing the mobile phase to pass through the column at 1 milliliter per minute for 10 minutes [2.15.1-MED-TXT]. Then, stop the flow of the mobile phase pump on the HPLC instrument [2.15.2-MED-over the shoulder]. 
2.15.1. Show talent at the computer setting the equilibration parameters, TEXT: 1 ml/min, 10 min.
2.15.2. *Film as written
2.16. Finally, replace the DPPH reagent with methanol and purge the additional pump [2.16.1-MED]. 
2.16.1. *Film as written

3. Results: Post Column Derivatization Using High Performance Liquid Chromatography 
3.1. Two chromatograms of a Ristretto coffee sample derivatized with the DPPH radical using both conventional PCD and RF-PCD instrumentation are shown here [3.1.1-LM]. 
3.1.1. Figure 5a.tiff: Highlight chromatogram a) when “conventional PCD” is mentioned and chromatogram b) when “RF-PCD” is mentioned.
3.2. The calculated limits of quantitation and detection for each of the amino acids analyzed in both RF-PCD and conventional PCD modes are listed here [3.2.1-LM].  
3.2.1. Book1.xlsx: Insert the text “LOD: 2, LOQ: 10” under the table.
3.3. A chromatogram of the four amino acids analyzed using the conventional PCD method, the RF-PCD method and the underivatized stream from the RF-PCD method is shown here [3.3.1-LM]. 
3.3.1. Figure 6a.tiff: Highlight chromatogram a) when “conventional PCD method” is mentioned, chromatogram b) when “RF-PCD method” is mentioned, and chromatogram c) when “underivatized stream from the RF-PCD method” is mentioned. Alternatively, if the three chromatograms cannot fit on the screen, show each one as they are mentioned in the voiceover.
3.4. A comparison of the signals obtained for the peaks due to glycine and leucine using both the conventional PCD and RF-PCD methods is displayed here [3.4.1-LM]. 
3.4.1. Figure 7a.tiff
3.5. A comparison of the peak width of the tryptophan peak when analyzing using the conventional PCD method, the RF-PCD method and the underivatized stream from the RF-PCD method is shown here [3.5.1-LM]. 
3.5.1. Figure 8a.tiff
3.6. A 21-component test sample that contained some components that show a response to the derivatization scheme and some that do not were separated, derivatized, and detected [3.6.1-LM]. The same mixture was also separated and detected underivatized for comparison [3.6.2-LM]. 
3.6.1. Figure 9a.tiff: Highlight the black trace.
3.6.2. Figure 9a.tiff: Highlight the red trace.
3.7. A comparison of the peak shape of p-cresol both derivatized using the RF-PCD column and underivatized is shown here [3.7.1-LM]. 
3.7.1. Figure 10a.tiff

4. Conclusion (said by authors on camera)
4.1. Andrew J: Once mastered, this technique can be set up in the same time as a conventional post column derivatization analysis.
4.2. Sercan PC: When performing this procedure, it’s important to remember to be as close to the prescribed flow ratios as possible.
4.3. Danijela K: Following this procedure, other post column derivatization reagents such as ortho-phthalaldehyde, ninhydrin or halogens can be used in order to analyze other compounds.
4.4. Andrew J: After watching this video, you should have a good understanding of how to set up and tune a reaction flow column.


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.


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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