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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)________ 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.
Although there are some stem-by-step descriptions in the protocol such as steps 2.5, 4.4, and 4.5, I think there is no need to capture the screen. We would like only to introduce the names of software and commands. – Authors, I think they are necessary in some cases.
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps by their protocol numbers. Please do not list entire sections of the protocol. If your protocol contains highlighting, make sure these steps are highlighted.
Steps 2.4 and 2.5, 3.5, 5.2, and 5.3. These steps correspond to neither difficult nor complicated procedures, but important and characteristic procedures. 
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 to be filmed by their protocol numbers. (Please do not list an entire section.) 
There are no difficult steps among the filmed steps because each step is rather popular one. However, the combination of the steps is important.
E.  Will the filming need to take place in multiple locations? (Y/N) 
No. All filming will take place in one facility.
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 construct and validate models for nondestructive prediction of total sugar, total organic acid, and total anthocyanin (pronounced as “an-thuh-sahy-uh-nin”) content in individual blueberries by near-infrared spectroscopy. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Masao Takayanagi:  This method can help answer key problems in the field of quality evaluation of farm products such as fruits and vegetables [1-MED]. 
1.1.1. Masao speaks toward the camera, interview style. 
1.2. Masao Takayanagi:  The main advantage of this technique is that quality of all products can be checked non-destructively by spectroscopy and the models constructed through the procedure shown here [1-MED]. 
1.2.1. Masao speaks toward the camera, interview style. 
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.3. Masao Takayanagi:  Near-infrared spectroscopy is powerful tool for the non-destructive quality evaluation of farm products [1-MED]. 
1.3.1. Masao speaks toward the camera, interview style. 
1.4. Masao Takayanagi:  Prediction models are constructed by examining the correlation between the spectrum and the ingredient contents determined by chemical analyses of each target [1-MED].
1.4.1. Masao speaks toward the camera, interview style. 
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.5. Masao Takayanagi:  [1-MED] Demonstrating the procedure will be Yusuke Kimura, a graduate student from my laboratory [2-MED], and Jingai Che, a post doc of this facility and one of the authors of this article [3-MED]. 

1.5.1. Masao speaks toward the camera, interview style. 

1.5.2. Yusuke looks up from workbench or desk and acknowledges the camera.
1.5.3. Jingai looks up from workbench or desk and acknowledges the camera.
Protocol (read by voice talent at JoVE):
2. Collection of Samples and Measurement of Spectra
2.1. Collect a sufficient number and various types of sample blueberries from the target cultivars [1-Title Card]. 
2.1.1. Title Card
2.2. Collect preferably 100 blueberries for the construction of the calibration model, and at least 10 for the validation of the constructed model [1-MED-over the shoulder].  To construct robust models, collect samples of various types, such as with various colors, sizes, and at various ripening conditions [2-CU].
2.2.1. Talent obtains 100 blueberries from storage.
2.2.2. Blueberries as talent displays to the camera to show that there are various types there.
2.3. Weigh each blueberry; the weights measured are used later for the calculation of content percent of ingredients of each blueberry [1-MED].
2.3.1. Talent weighs each blueberry and records the weight.
2.4. Next, put a blueberry sample in the center of the window of the near-infrared spectrophotometer for diffuse reflectance measurements [1-CU-TXT].
2.4.1. Blueberry sample as talent places in the center of the window of the spectrophotometer.  TEXT Overlay:  see text for spectrophotometer set-up 
2.5. By using the “sample single channel” command, measure the spectra of each blueberry preferably at several points in the fruit [1-SCREEN].
2.5.1. *To be submitted by authors.  53981_SCREEN_2.5.1 – Talent uses the “sample single channel” command to measure spectra of a single blueberry.
3. Pretreatment for HPLC Measurements of Sugars and Organic Acids
3.1. Keep the blueberries in a freezer below minus 30 degrees Celsius if they are not to be analyzed just after the spectral measurements [1-MED].
3.1.1. Talent places the blueberries into the freezer. 
3.2. To begin the pretreatment, cut a blueberry into several pieces so it can be easily homogenized, cutting the blueberry without defrosting when it is frozen [1-CU].  Put the pieces into a 50 milliliter beaker [2-MED-over the shoulder].
3.2.1. Frozen blueberry as talent cuts it into several pieces.
3.2.2. Talent places the pieces into a 50 ml beaker.
3.3. Add approximately 10 milliliters of ultrapure water to the beaker [1-MED-TXT].
3.3.1. Talent adds 10 ml of ultrapure water.  TEXT Overlay:  dH2O < 0.1 µS/cm  
3.4. Heat the cut blueberry in ultrapure water in a microwave oven for 20 seconds to deactivate the enzymes that might decompose sugars during the analyses [1-MED-over the shoulder].  Add approximately 10 milliliters of ultrapure water to the beaker [2-MED].
3.4.1. Talent places the cut blueberry in ultrapure water into a microwave, shuts lid and starts microwave.
3.4.2. Talent adds 10ml of ultrapure water to the beaker.
3.5. Homogenize the mixture for 5 minutes at 12,000 rpm with a homogenizer equipped with a standard shaft and generator [1-CU].  Centrifuge the homogenized mixture for 10 minutes at 3000 rpm [2-MED].
3.5.1. Homogenizer as talent homogenizes the mixture for 5 minutes at 12000 rpm.
3.5.2. Talent places the samples into a centrifuge, shuts lid and turns on.
3.6. Next, collect the filtrate by vacuum filtration of the centrifuged sample using a 5B paper filter [1-CU].
3.6.1.  Vacuum filtration flask as talent pours the sample over the filter paper.
3.7. After repeating the homogenization steps twice, measure the pH of the filtrate and adjust it to 7 with dilute hydrochloric acid and dilute aqueous solutions of sodium hydroxide [1-MED].
3.7.1. Talent measures the pH of the filtrate and adjusts to 7 with dilute HCl and dilute NaOH solutions from labeled containers.
3.8. Dilute the filtrate to 50 milliliters with ultrapure water [1-MED-over the shoulder].  Divide the sample into two; one for the analysis of sugars and the other for the analysis of organic acids [2-CU].
3.8.1. Talent dilutes the filtrate to 50 ml with ultrapure water.
3.8.2. Samples as talent divides them into two labeled containers.
3.9. Pass the first sample solution through columns connected in series to exclude pigments, cations, and anions [1-MED-TXT].  Throw away the first 1 milliliter of the sample solution from the columns [2-CU].  
3.9.1. Talent passes the first sample solution labeled for sugar analysis through the columns.  TEXT Overlay: columns = two C18, CM and QMA
3.9.2. 1st milliliter of sample solution coming off the columns as talent removes it.
3.10. Then use the sample solution from the columns for the analysis of sugars by high-performance liquid chromatography, or HPLC [1-MED-TXT].
3.10.1. Talent collects the remaining eluted sample solution into a labeled container for the analysis of sugars.  TEXT Overlay:  see text for obtaining the sample solution for analysis of organic acids by HPLC
3.11. Centrifuge the solution at 6600 rpm, for 10 minutes in a microtube equipped with a 0.45 micron filter with a mini-centrifuge before the analysis by HPLC [1-CU].
3.11.1. Microtube equipped with a 0.45 micron filter as talent places into a mini-centrifuge.
4. HPLC Measurements of Sugars
4.1. Arrange the HPLC system using a gel permeation column in the column oven at 40 degrees Celsius [1-MED-over the shoulder].  Use degassed ultrapure water with the flow rate of 0.1 milliliter per minute as the eluent [2-CU].  Also, use a refractive index detector [3-MED-over the shoulder]. 
4.1.1. Talent sets up the gel permeation column in the column oven.
4.1.2. Labeled degassed ultrapure water as talent places the input pump into it.
4.1.3. Talent turns on the refractive index detector.
4.2. Measure the HPLC spectrograms of standard solutions by injecting a 20 microliter aliquot for each measurement [1-CU-TXT].  Here, “PAC solution software” is used for the measurement [2-MED-over the shoulder].  
4.2.1. 20 microliter aliquot as talent injects onto the column.  TEXT Overlay:  see text for preparation of standard solutions
4.2.2. Talent uses the “PAC solution software” to take measurement.
4.3. Get the area intensity of the band of sugar on the chromatogram of each standard solution by clicking "re-analysis" with the right button of the mouse [1-SCREEN].
4.3.1. *To be submitted by authors.  53981_SCREEN_4.3.1 – Talent clicks the “re-analysis” with the right button of the mouse.
4.4. Then, plot the area intensities against the corresponding concentrations to get the working curve for each sugar by linear regression.  From the curve, the equation representing the relationship between the area intensity and the concentration is obtained for each sugar [1-SCREEN].
4.4.1. *To be submitted by authors.  53981_SCREEN_4.4.1 – Talent plots the area intensities against the corresponding concentrations to get the working curve for one sugar by the linear regression and obtains the resulting equation.
4.5. After obtaining the standard curve, measure the HPLC spectrograms of sample solutions by injecting a 20 microliter aliquot for each measurement [1-CU].
4.5.1. 20 microliter sample aliquot as talent injects onto the column.
4.6. Get the area intensities of the bands of sugars on the chromatogram of each sample solution as before [1-MED-over the shoulder].
4.6.1. Talent gets the area intensities of a sugar band on the chromatogram.
4.7. Refer to the text protocol for steps on performing HPLC measurements of organic acids [1-WIDE].
4.7.1. Talent working at the HPLC.
5. Pretreatment for HPLC Measurements of Anthocyanins
5.1. Keep the blueberries in a freezer below minus 80 degrees Celsius if they are not to be analyzed for anthocyanins just after the spectral measurements [1-Title Card].  
5.1.1. Title Card
5.2. To perform pretreatment for HPLC measurements of anthocyanins, dry each frozen fruit with a vacuum lyophilizer for 12 hours [1-MED-over the shoulder].
5.2.1. Talent places the container holding the frozen fruit on the vacuum lyophilizer. 
5.3. Extract anthocyanin from the dried blueberry in a 1% methanol solution of trifluoroacetic acid by leaving the mixture in a refrigerator at 4 degrees Celsius for 12 hours [1-CU-TXT].
5.3.1. Blueberry sample as talent adds the calculated volume of 1% methanol solution of TFA from a labeled container.  TEXT Overlay: weight of blueberry (g)/volume of the solution (mL) = 1/10
5.4. Centrifuge the extract for 15 minutes in a 2 milliliter microtube using an ultracentrifuge at minus 8 degrees Celsius and 15,000 rpm [1-MED].  Then, filter the extract through a 0.45 micron filter to get the sample for HPLC measurements [2-CU].
5.4.1. Talent places the samples into the centrifuge, shuts lid and starts the run.
5.4.2. 0.45 micron filter as pipettes the extract over the filter.
6. HPLC Measurements of Anthocyanins
6.1. Arrange the HPLC system using a C18 reverse phase column in a column oven at 40 degrees Celsius [1-CU].
6.1.1. Talent attaches a C18 reverse phase column to the HPLC system in the column oven. 
6.2. Apply the gradient method using 0.1% aqueous trifluoroacetic acid as eluent A and 0.5% trifluoroacetic acid in acetonitrile as eluent B.  Use a flow rate of 0.1 milliliter per minute, where the ratio of eluent B increases from 8% to 15% during 0 to 50 minutes after the injection and from 15% to 75% during 50 to 60 minutes after the injection [1-SCREEN]. 
6.2.1. *To be submitted by authors.  53981_SCREEN_6.2.1 – Talent sets up the gradient method with eluent A and eluent B with the flow rate of 0.1 ml/min, where the ratio of eluent B increases from 8% to 15% during 0 to 50 minutes after the injection and from 15% to 75% during 50 to 60 minutes after the injection.  
6.3. Use a photodiode array detector monitoring at 520 nanometers [1-MED-over the shoulder].
6.3.1. Talent sets up the photodiode array detector to monitor at 520 nm. 
6.4. Measure the HPLC spectrograms of standard solutions by injecting a 10 microliter aliquot through the auto-sampler for each measurement [1-MED].  Use the “LC solution software” for the measurement [2-MED-over the shoulder].
6.4.1. Talent injects a 10 microliter aliquot of the standard onto the column.
6.4.2. Talent uses the “LC solution software” to perform the standard measurement. 
6.5. Finally, measure the HPLC spectrograms of sample solutions by injecting a 10 microliter aliquot through the auto-sampler for each measurement [1-CU-TXT].  Is this the same as 6.4?
6.5.1. Sample aliquot as talent injects a 10 microliter aliquot onto the column.  TEXT Overlay: see text for data analysis
6.6. At this point the construction of calibration models for prediction of ingredient contents, followed by the validation of these constructed models, is performed as detailed in the text protocol [1-WIDE].
6.6.1. Talent working at a computer to perform the construction of calibration models.
7. Results: Validations of the Constructed Models
7.1. Prediction models are constructed using the observed spectra and the ingredient contents determined through the procedure shown here [1-Title Card].
7.1.1. Title Card.
7.2. An example of the result of cross validation of the model constructed for the prediction of total sugar content is shown here.  The correlation between the values predicted by Near-infrared spectroscopy and those determined by HPLC is satisfactory [1-LM]. 
7.2.1. 53981_Figure 6
7.3. A similar result is observed for the cross validation of the model for total anthocyanin content.  Again, the correlation between the predicted values and the observed ones is satisfactory [1-LM]. 
7.3.1. 53981_Figure 8
8. Conclusion (said by authors on camera)

8.1. Masao Takayanagi: After watching this video, you should have a good understanding of how to get precise values of contents of blueberries with HPLC [1-MED].
8.1.1. Masao speaks toward the camera, interview style.
8.2. Masao Takayanagi: Definite evaluation is possible only by using models constructed properly based on the precise ingredient contents measured through destructive chemical analyses.  It means that precise chemical analyses of targets are necessary to construct high-performance prediction models [1-MED].

8.2.1. Masao speaks toward the camera, interview style.
8.3. Masao Takayanagi: Please refer to the text protocol for the procedure of construction of prediction models from the spectra and the observed values of contents that are not shown in this video [1-MED].
8.3.1. Masao speaks toward the camera, interview style.
8.4. Masao Takayanagi: Once constructed properly, the models for prediction are applicable for the non-destructive prediction of sugar, organic acids, and anthocyanin contents of blueberries [1-MED].
8.4.1. Masao speaks toward the camera, interview style.
8.5. Masao Takayanagi: Near-infrared spectroscopy, as shown here, is expected to be applicable to quality evaluation of many kinds of farm products [1-MED].
8.5.1. Masao speaks toward the camera, interview style.
8.6. Masao Takayanagi: Don’t forget that it is necessary to get precise values of contents through chemical analyses for the construction of good models when applying near-infrared spectroscopy to quality evaluation of any farm products [1-MED].
8.6.1.    Masao speaks toward the camera, interview style.
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.
LAB MEDIA (LM):
53981_Figure 6
53981_Figure 8
SCREEN Capture Movies:

53981_SCREEN_2.5.1 – Talent uses the “sample single channel” command to measure spectra of a single blueberry.

53981_SCREEN_4.3.1 – Talent clicks the “re-analysis” with the right button of the mouse.
53981_SCREEN_4.4.1 – Talent plots the area intensities against the corresponding concentrations to get the working curve for one sugar by the linear regression and obtains the resulting equation.
53981_SCREEN_6.2.1 – Talent sets up the gradient method with eluent A and eluent B with the flow rate of 0.1 ml/min, where the ratio of eluent B increases from 8% to 15% during 0 to 50 minutes after the injection and from 15% to 75% during 50 to 60 minutes after the injection.  
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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