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

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

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: _____ Olympus  CKX53________________________________________

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___YES_____ 

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.) __3.3., 4.1., 4.2., 4.3.
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

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.) ____2.4 (cell counting) and 2.5 (cell seeding)_______________________
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

E.  Will the filming need to take place in multiple locations? (Y/N) ____NO___ 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 induce and accurately quantify the levels of secreted insulin from insulin secreting cells. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Despoina Aslanoglou: This method can help answer key questions in the diabetes field, such as the key mechanisms underlying glucose stimulated insulin secretion in the pancreatic beta cells [1-MED].
1.1.1. Despoina speaks towards the camera, looking slightly off-frame, interview style. 
1.2. Despoina Aslanoglou: The main advantage of this technique is that it can accurately and rapidly quantify insulin secretion in response to glucose stimulation and detect potential drug effects on this secretion [1-MED].
1.2.1.  Despoina speaks towards the camera, looking slightly off-frame, interview style.   

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Emily George: The implications of this technique extend towards therapy and drug discovery for treating type 2 diabetes, because it will allow us to better understand the mechanisms of drug induced metabolic dysfunction [1-MED].
1.3.1. Emily speaks towards the camera, looking slightly off-frame, interview style.   

1.4. Emily George: Though this method can provide insight into insulin secretion from immortalized beta cell lines, it can also be applied to other systems, such as intact pancreatic islets [1-MED].
1.4.1. Emily speaks towards the camera, looking slightly off-frame, interview style
1.5. Emily George: Generally, individuals new to this method will struggle because of the multiple cell handling steps and drug preparations [1-MED].
1.5.1. Emily speaks towards the camera, looking slightly off-frame, interview style
1.6.  Emily George: We first had the idea for this method, when we wanted to come up with a rapid assay to investigate the actions of dopaminergic drugs on insulin secretion [1-MED].
1.6.1. Emily speaks towards the camera, looking slightly off-frame, interview style
1.7. Emily George: Visual demonstration of this method is critical as the cell handling steps are difficult to learn, because of the delicate nature of the cells and the importance of precision to ensure the consistency of the assay between experiments [1-MED].
1.7.1. Emily speaks towards the camera, looking slightly off-frame, interview style    
*Note to the Authors: Goal and interview statements will be edited to conform to the specified number and length restrictions. I am happy to help if you have any questions.
Protocol: (read by voice talent at JoVE)
2. INS-1E Cells: Maintenance and Plating 
2.1. First grow the INS-1E cells as outlined in the text protocol [1-MED over the shoulder-TXT] [2-MED]
2.1.1. Talent seeds cells in the culture dish. (Editor: Either 2.1.1 or 2.1.2 can be used here. The author wanted these steps mostly omitted, but was okay with us leaving in an establishing shot to refer the viewer to the text) Text Overlay: Refer to the text for the composition of the complete RPMI medium
2.1.2.  Talent leaves the culture dish in the incubator.
2.2. Once the cells reach the desired confluency, aspirate the medium [1-CU]. Then, wash the cells with 5 milliliters of phosphate buffered saline [2-CU]. Next, add 0.5 milliliter of 0.025 percent of trypsin to the cells [3-CU-TXT]. Then, leave the cells in the incubator for 3-4 minutes at 37 degrees Celsius [4-MED].
2.2.1. Talent aspirates the culture medium.
2.2.2. Talent washes the cells with buffer. Tube label with the buffer should be in the shot, if possible.
2.2.3. Talent adds Trypsin to the cells. Tube label with trypsin should be in the shot, if possible. Text Overlay: Trypsin diluted in 1:1 ratio with PBS
2.2.4.  Talent leaves the dish in the incubator and starts the timer. Timer should be in the shot, if possible.

2.3. Then deactivate the trypsin by adding 9 milliliters of complete medium [1-CU]. Next, transfer the cells to a 15 milliliter centrifuge tube [2-CU]. Then, centrifuge the cells to form a pellet [3-MED over the shoulder]. After centrifugation, dissolve the pellet in 5 milliliters of fresh medium [4-CU].
2.3.1. Talent adds media to the cultish dish. Tube label with the media should be in the shot, if possible.

2.3.2. Talent transfers the cells to a centrifuge tube.

2.3.3. Talent leaves the tube in the centrifuge machine and starts the run. Centrifuge settings should be in the shot, if possible.

2.3.4.  Talent adds media to the cell pellet in the tube.
2.4. Then, pipette out 10 microliters of the re-suspended cells [1-CU] from the tube and mix with 10 microliters of trypan blue vital dye to assess cell viability [2-CU]. Next, use a hemocytometer to count the number of living and dead cells and assure that 90 percent of the cells are living [3-MED over the shoulder].

2.4.1. Talent pipette out the cells.
2.4.2.  Talent mixes trypan blue with the cells in another tube. The tube label with trypan blue should be in the shot, if possible.

2.4.3.  Talent counts the cells under a hemocytometer.

2.5. After counting, add, 1 million cells per milliliter in fresh RPMI 1640 medium [1-CU]. Then, seed 0.5 milliliter of 500,000 INS-1E cells in each well of a poly-L-Lysine coated 24 well plate [2-CU]. Leave the plate in the incubator for 1 whole day [3-MED].
2.5.1. Talent adds cells in fresh medium.

2.5.2.  Talent seeds cells in a 24 well plate.

2.5.3.  Talent leaves the plate in the incubator. Videographer: capture multiple takes as this shot will be reused later.

2.6. The next day, remove the media [1-CU] and add 500 microliters of fresh RPMI 1640 medium in each of the wells [2-CU]. Then incubate the plate for another 24 hours for the cells to spread on the well surfaces [3]. 
2.6.1. Talent starts aspirating the medium from the well. Videographer: capture multiple takes as this shot will be reused later.
2.6.2.  Talent starts adding fresh medium to the wells. Tube label with the RPMI1640 medium should be in the shot, if possible.
2.6.3.  Use shot 2.5.3. 
3. Insulin Secretion Assay 
3.1. To perform the assay, first, prepare the KRB buffer [1-CU-TXT]… Then aspirate the medium from each of the wells [2] and wash with pre-warmed phosphate buffered saline twice [3-CU].
3.1.1. Talent prepares the KRB buffer. Tube labels, if any, should be in the shot, if possible. Text Overlay: Refer to the protocol in the text for composition of the KRB buffer. 
3.1.2.  Use shot 2.6.1.

3.1.3.  Talent starts washing the wells with the buffer. Tube label with the buffer should be in the shot, if possible.
3.2. Next, add 450 microliters of KRB buffer supplemented with Bovine serum albumin but no glucose in each well [1-CU-TXT]. Leave the culture plate at 37 degrees Celsius and 5 percent carbon dioxide for an hour [2-MED over the shoulder]. 
3.2.1. Talent starts adding the KRB buffer to each well. The tube label with the buffer composition should be in the shot, if possible. Text Overlay: This is for the glucose starvation step
3.2.2.  Talent leaves the plate in the incubator.
3.3. Then, prepare serial dilutions of the drugs in KRB buffer supplemented with 10X final concentration of 200 millimolar glucose [1-CU-TXT]… After the glucose starvation step, pipette 50 microliters of serially diluted drugs in each of the corresponding wells [2-CU]…
3.3.1. Talent prepares serial dilution of the drugs in the buffer containing glucose. Tube label of the buffer with glucose and the drugs should be in the shot, if possible. Text Overlay: Refer to the protocol in the text to adjust the drug concentrations such that the last point of the dose-response has no drugs
3.3.2.  Talent starts adding 50 microliters of the diluted drug in each well. 
3.4. For glucose stimulation, add the respective serially diluted drugs in the presence of 20 millimolar glucose [1-CU-TXT]… Then incubate the cells at 37 degrees Celsius for 90 minutes [2-MED]. Once the stimulation is over, collect the supernatants and transfer them to labeled 1.5 milliliter centrifuge tubes [3-CU].
3.4.1. Talent starts adding the diluted drugs in each of the wells. Tube label of the buffer with the glucose concentration should be in the shot, if possible. Text Overlay: Refer to the protocol for the concentration range of dopamine, quinpirole and bromocriptine drugs
3.4.2. Talent leaves the plate in the incubator and starts the timer. Timer should be in the shot, if possible. Text overlay: Set up 3 control wells: First, stimulate cells with only 20 mM Glucose and second, neither glucose nor any drugs for stimulation
3.4.3.  Talent pipettes the supernatant out in a 96 well plate. Talent collects the supernatants from the 24-well plate and transfers these in labeled 1.5 mL microcentrifuge tubes.
4. HTRF To Measure Insulin Secretion and Data Analysis
(Editor: The authors made significant changes to 3.4.3, which cascaded into changes for 4.1. The following edits should match the changes the authors have requested, but the slating may not match)
4.1. Transfer 10 microliters of each collected supernatant into a 96 well place. Add 90 microliters of KRB to each well to achieve a one-to-ten dilution ratio [4.1.1].  Using a multichannel pipette, mix the dilutions to ensure homogeneity. [4.1.2]… Then, obtain the insulin standard curve for the HTRF insulin assay [4.1.3].
4.1.1. Talent starts diluting the supernatants with the buffer in the 96 well plate. Tube label with the buffer should be in the shot, if possible. The collected supernatants (10 microliters of each) were then transferred into a 96 well plate and mixed with 90 microliters of KRB per well to achieve a 1:10 dilution ratio. This was done in tactical replicates for each collected assay supernatant.
4.1.2. 57531_freyberg_Table1: Editors, please show Table 1 here. Mixing of the dilutions using a multichannel pipette to ensure homogeneity of the dilutions was carried out.
4.1.3. LAB MEDIA: 57531_freyberg_Table1: Editors, please show Table 1 here.
4.2. Next, add, 10 microliters, each of the standard insulin samples and the diluted assay supernatants to a 96 well plate [1-CU-TXT]… Then, prepare the antibody mix in a 1:2 donor/acceptor ratio in the detection buffer [2-CU-TXT]. 

4.2.1. Talent starts adding the standard insulin samples and the supernatants in a 96 well plate. Text Overlay: Refer to the Table of Materials for all the reagents

4.2.2.  Talent prepares the antibody mix in the buffer. Tube label with the buffer should be in the shot, if possible. Text Overlay: Donor: cryptate; Acceptor: XL-665
4.3. After preparing the antibody mix, add 30 microliters of it to each of the wells in a 96 well plate [1-CU]… Then, seal the plate [2-MED over the shoulder] and incubate at room temperature [3-MED]. 
4.3.1. Talent starts adding the antibody mix to each of the wells in the 96 well plate.

4.3.2. Talent seals the plate.

4.3.3.  Talent leaves the plate on the lab bench space and starts the timer. Timer should be in the shot, if possible.

4.4. After 2 hours of incubation, read the plate with the antibody mix on the plate reader [1-MED over the shoulder]. Use the appropriate HTRF optic module at 665 and 620 nanometers for the reading and use 200 flashes for each well [2-MED-TXT].
4.4.1. Talent starts reading the plate on the plate reader. Text Overlay: Set the integration start at 60 µs and the integration time at 400 µs
4.4.2. Talent continues reading the plate. Text Overlay: Refer to the protocol in the text for normalization of the secreted insulin
5. Results: Use of HTRF Assay for the Rapid Detection of Insulin Secretion from the Cells
5.1. First, an insulin standard curve is plotted to extrapolate the actual values of insulin from the assay samples. The standard curve shows that the ratiometric fluorescence reading obtained significantly increases as a function of the pre-defined standard human insulin concentrations [1-LM]. 
LABMEDIA: 57531_Freyberg_Figure 2: Editors, please show the plot and highlight the y-axis when the VO mentions, “ratiometric…increases”. Then highlight the x-axis when the VO mentions, “as a function…concentrations’’
5.2. Next, the basal level of insulin secretion from the INS-1E cells is studied in the presence or absence of 20 millimolar glucose. From the plot, it shows that the cells secrete approximately 100 nanograms per milliliter of insulin in the presence of glucose. Interestingly, the insulin level is almost half at approximately 50 nanograms per milliliter in the absence of glucose [1-LM].

LABMEDIA: 57531_Freyberg_Figure 3: Editors, please point an arrow to show the red bar when the VO mentions, “100…glucose”. Then, please point an arrow to show the black bar when the VO mentions, “insulin level…glucose”. Editors, please stress on the red bar which actually represents insulin secretion in the presence of glucose”.
5.3. Next, the cells are incubated in the presence of the increasing concentration of dopamine with 20 millimolar glucose. The insulin secreted is normalized to the average value of the percent maximum insulin from each well. The plot shows that dopamine inhibits GSIS, thereby indicating the functional importance of dopaminergic receptors in GSIS [1-LM-TXT].
5.3.1. Text Overlay: GSIS: Glucose-stimulated Insulin secretion

5.3.2. Text Overlay: IC50 = 1.78 ± 3.9 µM

LABMEDIA: 57531_Freyberg_4A: Editors, point an arrow at the beginning of the red plot and another arrow at the end of the red plot to show the inhibition. Editors, the increasing concentration of the drug inhibits insulin secretion. The plot here shows the drop from approximately 100 to 55.

5.4. This plot shows that bromocriptine, a type 2 diabetes drug, is more potent in inducing GSIS than dopamine [1-LM]. 
5.4.1. Text Overlay: IC50 = 13.9 ± 2.4 nM

LABMEDIA:57531_Freyberg_4B: Editors, please show 4A and 4B side by side. Then point an arrow at the beginning of the purple plot and another arrow at the end of the purple plot to show the inhibition. Editors, also point the arrow at the beginning of the red plot and another arrow at the end of the red plot in 4A to show the comparison with the purple plot in 4B. Editors, in this plot the drop in the insulin secretion is from approximately 100 to below 50. This indicates that increasing concentration of this drug is more potent than the drug in 4A in inhibiting insulin secretion and so needs to be compared.
5.5. This plot shows that with increasing concentration of Quinpirole, a D2 agonist, although, less efficient than bromocriptine, shows similar potency like dopamine in stimulating GSIS [1-LM-TXT].

5.5.1. Text Overlay: IC50 = 3.3 ± 3 µM
5.5.2. Text Overlay: 0 mM Glucose indicates basal insulin secretion by the INS-1E cells in the absence of high glucose

LABMEDIA: 57531_Freyberg_4C:  Editors, please show 4B and 4C side by side with arrows in the beginning and end of the purple and the blue plots to show comparison. Editors, the insulin secretion here drops from approximately 100 to 70. This indicates that increasing concentration of this drug is less potent than the drug in 4B in inhibiting insulin secretion and so needs to be compared.
6. Conclusion (said by authors on camera)
6.1. Despoina Aslanoglou: Once mastered, this technique can be done in 4-5 hours if it is performed properly [1-MED].

6.1.1. Despoina speaks towards the camera, looking slightly off-frame, interview style
6.2. Despoina Aslanoglou: While attempting this procedure, it’s important to remember to pipette carefully and consistently [1-MED].

6.2.1. Despoina speaks towards the camera, looking slightly off-frame, interview style
6.3. Despoina Aslanoglou: Following this procedure, other functional assays like cAMP-HTRF assay can be performed in order to answer additional questions like dopaminergic drug effects on downstream signaling [1-MED].

6.3.1. Despoina speaks towards the camera, looking slightly off-frame, interview style
6.4. Despoina Aslanoglou: After its development, this technique paved the way for researchers in the field of metabolism to explore other endocrine secretory pathways in both immortalized cell lines and pancreatic islets [1-MED].
6.4.1. Despoina speaks towards the camera, looking slightly off-frame, interview style
6.5. Despoina Aslanoglou: After watching this video, you should have a good understanding of how to accurately measure insulin secretion from cells using HTRF [1-MED].

6.5.1. 6.5.1. Despoina speaks towards the camera, looking slightly off-frame, interview style 

*Note to the Authors: Interview statements will be edited to conform to the length restrictions. I am happy to help if you have any questions.
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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