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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. Software: Does the part of your protocol being filmed demonstrate software usage?  N

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   N 
 

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Kenta Kamikubo: This protocol allows us to accurately measure cMLCK kinase activity in vitro without using radioisotopes. Moreover, this method is more simple, safe, cost-effective, and flexible compared to radioactive assays [1]. 	Comment by Bridget Colvin: Authors: Dr. Kamikubo will be introduced with this statement and does not need to be introduced in a separate statement.

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

REQUIRED: 
1.2. Kenta Kamikubo: The main advantage is that this technique does not require a radioisotope laboratory, so it can be performed by anyone, without the time and spatial limitations associated with radioisotopes [1].

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


1.3. 

Protocol
2. In Vitro Kinase Assay
2.1. Before beginning the analysis, place all of the indicated solutions on ice [1-TXT].
2.1.1. WIDE: Talent placing solutions on ice Videographer: Important step TEXT: 10x kinase buffer, 100 mM DTT, 10 mM ATP, 500 nM calmodulin, 100 nM FLAG-tagged cMLCK, and 24 micromolar His-tagged MLC2v

2.2. To prepare 100 microliters of cardiac myosin light chain kinase master solution, place a 1.5-milliliter tube on ice [1-TXT] and add 10 microliters of 10x kinase buffer [2], 20 microliters of 100-nanomolar cardiac myosin light chain kinase [3], 20 microliters of 5-micromolar calmodulin [4], 8 microliters of 100-millimolar DTT (D-T-T) [5-TXT], and 42 microliters of water to the tube [6].

2.2.1. Talent placing tube on ice TEXT: See text for all buffer and solution preparation details
2.2.2. Talent adding buffer to tube to tube, with buffer container visible in frame Videographer: Important step
2.2.3. Talent adding kinase to tube, with kinase container visible in frame Videographer: Important step
2.2.4. Talent adding calmodulin to tube, with calmodulin container visible in frame Videographer: Important step
2.2.5. Talent adding DTT to tube, with DTT container visible in frame Videographer: Important step TEXT: DTT: dithiothreitol
2.2.6. Talent adding water to tube

2.3. Add 30 microliters of substrate solution to one tube of an 8-strip PCR tube on ice at each myosin regulatory light chain concentration [1] as indicated in the table [2] and add 10 microliters of the myosin light chain kinase master solution to each tube to achieve a final reaction solution volume of 40 microliters per tube [3].

2.3.1. Talent adding solution to tube(s), with solution container visible in frame Videographer: Important/difficult step
2.3.2. LAB MEDIA: Table 1 Video Editor: please emphasize Final MLC2v conc row
2.3.3. Talent adding master solution to tube(s), with master solution container visible in frame Videographer: Important/difficult step

2.4. Thoroughly mix the contents of each tube [1] and briefly spin down the samples at room temperature [2].

2.4.1. Talent mixing tube(s)
2.4.2. Talent place tube(s) into centrifuge

2.5. At the end of the centrifugation, incubate the reaction samples at 25 degrees Celsius for 1 hour [1].

2.5.1. Talent placing samples at 25 °C 

2.6. At the end of the incubation, measure the kinase activity according to standard phosphate-affinity SDS-PAGE (S-D-S-page) or bioluminescent ADP (A-D-P) detection assay protocols [1-TXT].

2.6.1. Talent adding sample to gel TEXT: SDS-PAGE: sodium dodecyl sulfate-polyacrylamide gel

3. Bioluminescent Adenosine Diphosphate (ADP) Detection Assay

3.1. To perform a bioluminescent ADP detection assay, stop the kinase reaction with 40 microliters of ATP depletion reagent with thorough mixing [1] and incubate for 30 minutes at room temperature [2].

3.1.1. WIDE: Talent mixing ATP into tube(s), with ATP container visible in frame TEXT: ATP: adenosine triphosphate
3.1.2. Talent placing tube(s) at RT

3.2. At the end of the incubation, add 80 microliters of ADP detection reagent with thorough mixing [1] and incubate the tubes for an additional 30 minutes at room temperature [2].

3.2.1. Talent adding ADP tube(s), with ADP container visible in frame
3.2.2. Talent setting timer, with tubes visible in frame

3.3. At the end of the incubation, measure the luminescence on a luminometer with a suggested maximum integration time of 0.5 seconds per well [1].

3.3.1. Talent adding sample(s) to luminometer

3.4. Then generate a calibration curve of the data to facilitate conversion of the luminescence intensity to the ADP concentration [1] and calculate the amount of phosphates used for the myosin regulatory light chain phosphorylation [2].

3.4.1. Talent at computer, generating curve, with monitor visible in frame
3.4.2. LAB MEDIA: Figure 1G

Protocol Script Questions
A. Which steps from the protocol are the most important for viewers to see? 
2.1.-2.3.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.3. Most difficult point is to keep sample cold to prevent the kinase reaction from proceeding


Results
4. Results: Representative In Vitro Cardiac Myosin Light Chain Kinase (cMLCK) Analysis

4.1. To quantify the radiolabeled phosphate incorporated into the kinase substrate [1], a nonradioactive, in vitro cardiac myosin light chain kinase assay using purified wild type cardiac myosin light chain kinase [2], myosin regulatory light chain, and calmodulin was developed [3], and the kinase activity was determined using a bioluminescent ADP detection assay [4].

4.1.1. LAB MEDIA: Figures 1A and 1B
4.1.2. LAB MEDIA: Figures 1A and 1B Video Editor: please emphasize Figure 1A
4.1.3. LAB MEDIA: Figures 1A and 1B Video Editor: please emphasize Figure 1B
4.1.4. LAB MEDIA: Figures 1A and 1B Video Editor: please emphasize bands in cMLCK, MLC2V, and CaM lanes

4.2. In this analysis, the linear assay region was found to be between 1.25- and 20-nanomolar cardiac myosin light chain kinase [1] and was confirmed by phosphate-affinity SDS-PAGE [2].

4.2.1. LAB MEDIA: Figure 1C Video Editor: please emphasize inset graph
4.2.2. LAB MEDIA: Figure 1D Video Editor: please emphasize 25 kDa bands in lanes 1.25 – 20 

4.3. A strict linearity of the signal in 25-nanomolar cardiac myosin light chain kinase was observed during a 90-minute incubation of the product [1].

LAB MEDIA: Figure 1F Video Editor: please sequentially emphasize 25 kDa 

4.4. The average maximum reaction rate value was determined to be about 1.65 moles/minute/mole kinase [1] and the average myosin regulatory light chain Michaelis constant value was around 0.49-micromolar at 25 degrees Celsius [2].

4.4.1. LAB MEDIA: Figure 1G Video Editor: please add horizontal line through data line at about 1.65 mol/min/mol kinase
4.4.2. LAB MEDIA: Figure 1G Video Editor: please add vertical line through data line at about 0.49-micromolar

4.5. Purification of wild type and mutant cardiac myosin light chain kinase [1] from HEK293T (H-E-K-two-nine-three-T) reveals bands at the excepted values [2].

4.5.1. LAB MEDIA: Figure 2A Video Editor: please emphasize band in WT lane
4.5.2. LAB MEDIA: Figure 2A Video Editor: please emphasize band in Mutant lane

4.6. For this analysis, wild type cardiac myosin light chain kinase had a Michaelis constant value of about 0.64 micromolar [1] and a maximum reaction rate value of about 2.15 moles/minute/mole kinase [2], while mutant cardiac myosin light chain kinase demonstrated no kinase activity [3].

4.6.1. LAB MEDIA: Figures 2B and 2C Video Editor: please emphasize 25 kDa bands in wild-type gel in Figure 2B and add vertical line at about 0.64 micromolar in Figure 2C graph
4.6.2. LAB MEDIA: Figures 2B and 2C Video Editor: keeping bands emphasized, please add horizontal line at about 2.15 mol/min/mol kinase in Figure 2C graph
4.6.3. LAB MEDIA: Figures 2B and 2C Video Editor: please emphasize lack of 25 kDa bands in mutant gel in Figure 2B and emphasize red data line in Figure 2C graph




Conclusion
5. [bookmark: _Hlk27388131]Conclusion Interview Statements

5.1. Kenta Kamikubo: The most important thing to remember is to keep the samples cold to avoid a kinase reaction [1].

5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (2.2.-2.4.) 

5.2. Kenta Kamikubo: Kinases maintain various biological functions, such as cell differentiation, proliferation, and apoptosis. Therefore, a protocol that combines two nonradioactive kinase assays is valuable for the study of these enzymes [1].

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