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Author Questionnaire:

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

2. Does your protocol include software usage? (Y/N) N

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.)
2.1.2, 3.2.1, 3.2.2, 3.2.3, 3.3.2, 3.3.3
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.)
The entire procedure is fairly straightforward and intuitive for anybody how ever did spectroscopic quantification. The main challenge is to figure out the appropriate dilutions to have analyzed samples within the dynamic range of the assay. In the protocol this is step 2.1.2. Also, color of solution in 3.2.2 (different from royal blue in control but not completely red of fully saturated solutions) and spectral changes in 3.2.3 (noticeable changes at 647 nm but less than 90% decrease of that absorbance peak) are crucial. It would be worth to show how color of a cuvette with too high concentration of metal for 3.2.2 and its absorbance spectrum in 3.2.3 as “dilute more, avoid this color/spectrum” precaution.
5. Will the filming need to take place in multiple locations? (Y/N) N
If yes, how far apart are the locations? 


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. Oleksandr Kokhan: Our method is significant as it allows the average biochemist to quickly determine if samples isolated using immobilized metal affinity chromatography are contaminated with transition metals [1].
1.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

1.2. Oleksandr Kokhan: The main advantage is the ease by which the assay can be performed. The assay uses instrumentation and techniques common to most biochemistry labs and it can be easily and quickly implemented [1].
1.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

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

1.3. Oleksandr Kokhan: While in this article we apply this method for samples isolated with a Ni-NTA column, the method can be used with any other metal affinity resin [1].
1.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

1.4. Oleksandr Kokhan: First time users should try this method with a nickel stock solution of known concentration. This will familiarize them with the workflow, sample colors, and corresponding spectral changes [1].
1.4.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

Introduction of Demonstrator: (Said by you on camera)

1.5. Oleksandr Kokhan: Demonstrating the procedure will be Cole Swaim, a technician from my laboratory [1] [2].  
1.5.1. Interview style: Author saying the above 
1.5.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
Section - Protocol
2. Assay Component Preparation
2.1. To begin, turn on and warm up the UV-Vis spectrophotometer [1]. Determine the chromatography fractions to be assayed using a diode array UV-Vis (pronounce as U-V-vis) spectrophotometer with optical absorbance at 280 nanometers to quantify the protein [2]. 
2.1.1. Talent turns on the spectrophotometer.
2.1.2. Talent operates on a spectrophotometer. Important Step
2.2. Obtain 10-100 millimolar sample buffer with a pH between 7 and 12, such as Tris, HEPES (pronounce as heeps), MOPS (pronounce as mops), and phosphate buffer [1]. 
2.2.1. Talent shows the buffer.
2.3. Prepare a 12% weight by volume solution of HNB (pronounce as H-N-B) dispersion in the Sample Buffer using 120 milligrams of HNB reagent for each milliliter of stock solution prepared [1-TXT] [2-LM].
2.3.1. Talent adds powder into the buffer. TEXT: CAUTION: Eye protection should be used when handling HNB (hydroxynaphthol blue).
2.3.2. LAB MEDIA: Figure 1 Video editor: Show this as an inset.
3. Sample Preparation, Measurement, and Metal Quantification
3.1. Set the spectrophotometer to collect data at 647 nanometers [1]. Use a Quartz cuvette filled with the Sample Buffer to blank the spectrophotometer [2].
3.1.1. Talent sets it to 647 nm.
3.1.2. CU: Talent fills a cuvette with buffer, and measures to set as blank.
3.2. Prepare a control solution in a cuvette containing 50 microliters of HNB stock per milliliter of total assay volume [1]. Allow the control to incubate for a minimum of 3 minutes at room temperature [2-TXT]. Measure and record the absorbance at 647 nanometers for the control sample [3].
3.2.1. Talent adds solution into a cuvette containing another solution. Important Step
3.2.2. Talent places the tube in the spectrophotometer’s cuvette holder. TEXT: Longer incubation for samples at alkaline pH or in the presence of phosphate. Important Step
3.2.3. SCREEN: Talent measures the absorbance. Important Step
3.3. Prepare the assay samples by mixing 150 microliters of HNB stock with 2850 microliters of appropriately diluted protein fractions with the Sample Buffer [1]. Allow the sample to incubate for a minimum of 3 minutes at room temperature [2]. Repeat the spectrum recording for each fraction to be measured [3].
3.3.1. Talent combines two solutions in a cuvette, and the sample turns purple.
3.3.2. Talent places the cuvette in the spectrophotometer’s cuvette holder. Important Step
3.3.3. SCREEN: Talent records a spectrum. Show the collected spectrum and its difference from the spectrum collected in 3.2.3 above. Important Step
3.4. In the case where insufficient dilution is obtained [1], the entire spectral band at 647 nanometers is gone [2]. While with too strong dilution, the sample is undistinguishable from the control [3].
3.4.1. Talent shows a sample with red color.
3.4.2. SCREEN: Talent shows the spectrum with no band at 647 nm.
3.4.3. Talent shows a sample with blue color, and compares with the control.
3.5. To determine the concentration of metal in each sample, first find the difference of each sample absorbance at 647 nanometers from the HNB control [1]. 
3.5.1. SCREEN: Talent calculates the difference from the control.
3.6. Determine the metal concentration in micromolar using the formula, where DF is the dilution factor for the assay fraction, ΔAbs647 (pronounce as delta A-B-S-six-four-seven) is the absorbance change at 647 nanometers, 3.65x10-2 represents the extinction coefficient of HNB and L is cuvette’s optical path in centimeters [1-TXT]. 
3.6.1. SCREEN: Talent calculates the metal concentration. TEXT:  Video editor: Emphasize the part in the equation when VO says the word.
Author comment: 3.5.1-3.6.1 One shot
[bookmark: _GoBack]


Section – Results
4. Results: Absorbance Spectra and Ni2+ Quantification
4.1. In this study, the spectrum of free HNB at neutral pH [1] and representative spectra of fractions assayed for Nickel ion from the isolation of MSP1E3D1 (pronounce as M-S-P-one-E-3-D-one) are shown here [2]. 
4.1.1. LAB MEDIA: Figure 2 – Video editor: Emphasize the black trace.
4.1.2. LAB MEDIA: Figure 2 – Video editor: Emphasize the other colored traces.
4.2. A decreased absorbance at 647 nanometers compared to the HNB control was observed, which corresponded to the formation of HNB complexes in the presence of a transition metal [1].
4.2.1. LAB MEDIA: Figure 2 – Video editor: Emphasize at 647 nm.
4.3. To demonstrate the application of this assay [1] 2 His-tag membrane scaffold proteins MSP1E3D1 (pronounce as M-S-P-one-E-3-D-one) [2], MSP2N2 (pronounce as M-S-P-2-N-2) [3], and a novel 3-heme c-type cytochrome GSU0105 (pronounce as G-S-U-zero-one-zero-5) from Geobacter sulfurreducens were analyzed [4].
4.3.1. LAB MEDIA: Figure 3
4.3.2. LAB MEDIA: Figure 3 – Video editor: Emphasize Figure 3A.
4.3.3. LAB MEDIA: Figure 3 – Video editor: Emphasize Figure 3B.
4.3.4. LAB MEDIA: Figure 3 – Video editor: Emphasize Figure 3C.
4.4. The protein and Nickel ion content of each fraction for GSU0105 were significantly shifted from one another [1] while the fractions for MSP1E3D1 and MSP2N2 that contained the most protein also had the highest Nickel content [2]. 
4.4.1. LAB MEDIA: Figure 3 – Video editor: Emphasize Figure 3C.
4.4.2. LAB MEDIA: Figure 3 – Video editor: Emphasize Figure 3A&B.
4.5. It is also illustrated that the metal content may not be evenly distributed among fractions collected using immobilized metal affinity chromatography [1].
4.5.1. LAB MEDIA: Figure 3 – Video editor: Emphasize Figure 3A&B.
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. Cole Swaim: It is most important to adequately and consistently mix the blank and all samples and allow for equal incubation times for the blank and all samples [1].
5.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera. - Video editor: B-roll suggestion: Shot 2.3.1.
5.2. Cole Swaim: Protein fractions of special interest can be further analyzed with atomic absorption spectroscopy or ICP MS to confirm metal contamination and to test for chelated or strongly bound to protein metal ions [1].
5.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
5.3. Cole Swaim: Besides transition metal leaching detection, this technique can be used to measure binding affinities of transition metal ions to proteins [1].
5.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
5.4. Cole Swaim: HNB and any nickel present in samples are irritants to the eyes and skin respectively. Standard PPE including gloves and eye protection should be used during the method [1].
5.4.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.



 2018, Journal of Visualized Experiments	Page 1 of 7
image1.png




