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Questionnaire:

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

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

C.  Location: Will the filming need to take place in multiple locations? (Y/N) ___N___ If yes, how far apart are the locations? ___________________________________________________ 
D.  Which steps of your protocol will viewers benefit most from having filmed? 2.3; 3.4; 4.8; 4.9; 4.10 
E.  What is the single most difficult aspect of this procedure and what do you do to ensure success? 4.8; 4.9 
1. Introduction 
Experimental Goal: (read by voice talent at JoVE)
The overall goal of this procedure is to determine the functional status of pancreatic islet microvascular vasomotion in vivo to assess its impact on related diseases. (Intro)
Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Mingming Liu: This method can help answer key questions in the microcirculatory field, such as whether pancreatic islet microvascular vasomotion is changed with pathophysiological status.
1.2. Bing Wang: We first had the idea for this method, when we demonstrated that dysfunctional microcirculation might be involved in the development of diabetes.

1.3. Qingbin Wu: The main advantage of this technique is that it can evaluate the functional status of microvascular vasomotion of tissues and organs in both clinical and laboratorial settings.   

1.4. Bingwei Li: Though this method can provide insight into pancreatic islet related diseases, it can also be applied to other systems, such as kidney and retina related microvascular diseases.

1.5. Ailing Li: The implications of this technique also extend toward understanding the nature of changes in the functional status of microvascular vasomotion. 

1.6. Qingbin Wu: Generally, individuals new to this method will struggle because there are huge amounts of microvascular hemodynamic data derived from laser Doppler during the experiments.

1.7. Fei Shang: Visual demonstration of this method is critical because many factors can adversely affect accurate collection of the microcirculation data.  

Ethics title card:

1.8. Procedures involving animal subjects have been approved by the Institute of Microcirculation Animal Ethics Committee (IMAEC) at the Peking Union Medical College (PUMC).
Protocol: (read by voice talent at JoVE)
2. Using Streptozotocin and Sugar-Water to Make Mice Diabetic  
2.1. This protocol begins with giving mice a daily injection of STZ for five [1.WID-TXT] consecutive days. Dissolve the STZ in sodium citrate buffer to a working concentration of 5 mg per mL. [2.MED-TXT] Then, give intraperitoneal injections via a 1-mL syringe and 25-Gauge needle. [3.MED-TXT]
2.1.1. Preparing injections for mice, TEXT: 5 streptozotocin (STZ) injections / 5 d
2.1.2. Mixing the STZ with sodium citrate, TEXT: pH 4.3 buffer, 5 mg / mL
2.1.3. Loading the syringe with STZ and attaching the needle, TEXT: 40 mg STZ / kg
2.2. The mice must fast for four hours prior to the injection [1.MED-TXT] but their water access should not be removed. [2.CU] Inject the control mice with the same volume of pure sodium citrate buffer. [3.MED]
2.2.1. Vaguely show giving a mouse and injection, there’s no need to show details, the technique doesn’t need to be seen, just insinuated by the shot, TEXT: Fast for 4 h prior to injection
2.2.2. Returning the mouse to its cage, which has no food

2.2.3. Loading a syringe with sodium citrate to give a control injection
2.3. After the injections, supply the mice with regular food and 10% sucrose water. [1.MED] After the fifth day of injecting STZ, [2.WID] replace the 10% sucrose water with the normal water. [3.MED]
2.3.1. Loading food into cage and exchanging water bottle for sugar-water bottle
2.3.2. Establishing talent taking mice cages from shelves to bench
2.3.3. Changing sugar-water bottles for normal bottles
2.4. Nine days later, test their blood glucose. First fast the mice for 6 hours with free access to water. [1.WID-TXT]
2.4.1. Removing food from cages to test bg-level of mice, TEXT: 6 h fast
2.5. Then, take blood from their tail veins [1.MED] and use a standard handheld glucometer to measure the blood. [2.CU] Consider any mice with blood glucose levels over 200 mg per deciLiter diabetic. [3.MED]
2.5.1. Removing mouse from cage and snipping the tail using surgical scissors pricking tail vein for blood collection
2.5.2. Taking blood from tail vein into glucometer
2.5.3. Talent returns mouse to cage and takes note of the b.g. on the glucometer in logbook, then changes the test strip on the glucometer
3. Preparing and Calibrating the Laser Doppler
3.1. Before using the laser Doppler apparatus, [1.WID] first clean the optical surfaces of the probe tip and probe connector with a soft, non-abrasive cloth. [2.CU] Then, plug the cable into the port of the instrument. [3.MED]
3.1.1. Establishing shot of talent with Doppler apparatus
3.1.2. Talent takes cloth and cleans the probe tip and connector
3.1.3. Plugging the USB cable into the port
3.2. Next, assemble the calibration stand. [1.MED] First let the stored flux standard reach room temperature–this takes about half-an-hour. [2.MED] Then, shake the flux standard gently for 10 seconds and let it rest, on the calibration base, for 2 minutes. [3.MED]
3.2.1. Unpacking materials for calibration stand
3.2.2. Taking the temperature of the flux standard, now at room temp
3.2.3. Shaking flux standard by hand for 10 s and setting it back down on calibration base
3.3. Next, raise the clamp as high as possible and secure the probe into the clamp. [1.MED] Now, slowly submerge the probe into the flux standard [2.CU] and secure the probe using the probe holders. [3.CU]
3.3.1. Raising the clamp and securing the probe
3.3.2. Lowering probe into solution

3.3.3. Securing the probe with holder
3.4. To proceed, dim the room lights [1.WID] and press “calibration” on the laser Doppler apparatus.  Now, choose the working channel that the probe is connected to [2.CU] and run the calibration program. [3.MED]
3.4.1. Dimming room lights and approaching the Doppler apparatus
3.4.2. At the Doppler apparatus controls, choosing calibrate and the working channel for the probe
3.4.3. Show talent now, pressing controls, starts the calibration process and show any change in the Doppler’s interface/screen/lights related to running the calibration process
4. Laser Doppler Analysis of Microvascular Vasomotion in Pancreatic Islet 

4.1. Position an anesthetized mouse in a supine position [1.WID] on a working platform and secure it using surgical tape. [2.CU]
4.1.1. Establish talent with anesthetized mouse, orienting it supine on platform
4.1.2. Securing the mouse’s legs with tape
4.2. Next, sterilize the abdominal skin with 75% ethanol, from the cervical region to the tail. [1.ECU] Then, cover the periphery of the region with a dry gauze sponge [2.CU] that has a 3-cm wide hole at the center. [3.ECU]
4.2.1. Sterilizing the skin
4.2.2. Lifting the gauze with hole to show camera its design
4.2.3. Laying the gauze with hole over mouse
4.3. Next, lift the abdominal skin with forceps and make an initial vertical incision along the midline of abdomen using a scalpel or skin scissors. Then, grasp the underlying muscle with forceps and incise to enter the abdominal cavity. Do not injure any organs. [1.ECU]
4.3.1. Initial incision of the operation followed by incisions into muscles and accessing the abdominal cavity
4.4. To reveal the abdominal cavity, fold the skin and underlying muscle over the chest. Then, gently expose the pancreatic body and the spleen using a pair of blunt-nosed forceps. [1.ECU]
4.4.1. Exposing the pancreatic cavity as described
4.5. Now, in the control software for the laser Doppler apparatus, [1.MED] create a new measurement file. Then, configure the connected monitors. Under the “General” tab, set the monitoring duration to “Free run” and use the factory default for the “LDF Monitor” tab. [2.SCREEN]
4.5.1. Talent moving attention from the mouse to the computer 
4.5.2. Screen capture be provided by author – opening measurement file, configuring monitors: free run and LDF settings
4.6. Next, open the “display setup dialog box” and select the appropriate channels. Then, toggle the following parameters: “Data source for the channel” and “Label, Units and Color.” Then, click “Next”. [1.SCREEN]
4.6.1. Screen capture be provided by author - configuring monitors, Flux/conc/speed, toggled choices. and setting Doppler speed to 1 Hz
4.7. Next, enter identifying information about the subject and measurement in the “file information dialog box” and proceed by clicking “Next” again. Now, the configuration is completed and a measurement window will pop up. [1.SCREEN]
4.7.1. Screen capture be provided by author – adding user info and completing the configuration, measurement window pops up to end
4.8. Next, manually advance the electrode [1.CU] to within 1 mm of the pancreas. [2.ECU]
4.8.1. Using hands to move electrode
4.8.2. Detailed shot showing the gap between the probe and tissue
4.9. Bing Wang: The accuracy of the measurements is related to the distance between the probe and the pancreatic islet tissue. The blood flow reading will be inaccurate unless the 1-mm gap between probe and tissue is carefully adhered to. [1.MED/WID]
4.9.1. Interview at bench

4.10. To begin the recording, click the “Start” icon and the microvascular blood PU data will begin to get saved. Do this for a full minute and use “compress and expand display buttons” and “increase or decrease height of graph traces buttons” to adjust the displayed effect during recording and then “Stop” the recording. Then, save the file with an appropriate name. [1.SCREEN-TXT] 
4.10.1. Screen capture be provided by author – starting the recording, collecting data, stopping recording and saving the file, TEXT: Perfusion Units (PU)
4.11. Now, manually reposition the probe [1.MED] to avoid additive effects and localized exhaustion of contractile and relaxation capacity. [2.ECU]
4.11.1. Talent changing focus from computer to the mouse
4.11.2. Moving the probe to new location on pancreas
4.12. In all, collect PU data from three random points on the pancreas for each mouse. [1.SCREEN-TXT] At some point during the experiment, measure the PU data [2.CU] from a non-reflective plate to get a baseline control value. [3.ECU]
4.12.1. Screen capture be provided by author – show the PU data being captured, TEXT: Test 3 locations
4.12.2. Setting up a non-reflective plate to get baseline PU reading, 
4.12.3. Lowering the probe to the non-reflective plate
4.13. After taking the three measurements, use 3-0 sutures to close the muscle layers and, then, 4-0 sutures to close the skin layer. [1.ECU] Now, monitor the mouse in a recovery cage until it is ready to transfer to a clean home cage. [2.MED]
4.13.1. Suturing close the muscle and then the skin above
4.13.2. Transferring the mouse from the surgical site to the recovery cage and monitoring it, show what is used to keep the mouse warm
5. Results: Microvascular Vasomotion in the Pancreatic Islet of STZ-induced Diabetic Mice 
5.1. In general, the microcirculatory condition of the pancreatic islet is represented by periodic contraction and relaxation phases. The overall hemodynamic phenomena creates a pattern of blood flow perfusion. [1.LM]
5.1.1. 56028_Ailing Li_Figure 2A.tif – first draw the curve, then animate the the various distances in the curve being measured by first drawing out the single-ended arrows, then the double-ended-arrows-with-mid-arrow-text (e.g. Ac)
5.2. Using the laser Doppler apparatus, PU data was collected to show the distribution pattern of microvascular blood perfusion in non-diabetic and diabetic mice. The results were totally different.
5.2.1. 56028_Ailing Li_Figure 2B.tif – start with the graph, no data, then add the red dots, then the dark blue dots (make the legend for the dots larger), at “The results…” add the dashed green line and the red tint overlay and blue tint overlay
5.3. The rhythm of contractions and relaxations of pancreatic islet microvascular vasomotion was chaotic and irregular in STZ-induced diabetic mice, [1.LM] whereas non-diabetic controls had rhythmic oscillations. [2.LM]
5.3.1. 56028_Ailing Li_Figure 2D.tif– show the graph without the blown up section (sub-graph in box) or the two dashed line, place this graph on the top of the screen
5.3.2. 56028_Ailing Li_Figure 2C.tif – now add the 2C graph, edited just like the 2D graph on the bottom of the screen
5.4. Next, the vasomotion was quantified using PU profiles. Compared to controls, the average blood perfusion of the pancreatic islet microcirculation was decreased in STZ-induced diabetic mice. [1.LM] 

5.4.1. 56028_Ailing Li_Figure. 3A.tif – move “Average Blood Perfusion” (title) to above the graph, with characters oriented normally, remove the panel identifier (“A”)
5.5. These mice also showed signiﬁcant decreases in the amplitude [1.LM] and frequency of this vasomotion, as well as [2.LM] in the relative velocity of blood perfusion to the pancreatic islet. [3.LM]
5.5.1. 56028_Ailing Li_Figure 3B.tif – change the graph by moving title from Y-axis to above the graph (like for 3A), remove the panel identifier and include the key from 3A 
5.5.2. 56028_Ailing Li_Figure 3C.tif – change the graph by moving title from Y-axis to above the graph (like for 3A), remove the panel identifier and include the key from 3A
5.5.3. 56028_Ailing Li_Figure 3D.tif – change the graph by moving title from Y-axis to above the graph (like for 3A), remove the panel identifier and include the key from 3A
6. Conclusion (said by authors on camera)

6.1. Mingming LIU: Once mastered, this technique can be done in 30 min if it is performed properly.

6.2. Fei Shang: While attempting this procedure, it’s important to remember to make sure the distance between the probe and pancreas tissues is within 1 mm. An inappropriate distance gives an artificially increased or decreased blood flow reading.

6.3. Mingming LIU: Following this procedure, other methods like laser speckle and transcutaneous oxygen can be performed in order to answer additional questions like ischemia visualization, blood perfusion assessment and functional status of microvascular vasomotion evaluation.

6.4. Bingwei Li: After its development, this technique paved the way for researchers and clinicians in the field of endocrinology and metabolism to explore the microcirculatory mechanisms hidden behind in pancreatic islet related diseases.

6.5. Ailing Li: Don't forget that working with laser instrument can be extremely hazardous radiation exposure and precautions such as the measurement site is at least 200 mm from the eye should always be taken while performing this procedure. 
Statements 6.4 and 6.5 need to be read by authors other than Mingming or Xiaoyan.  They are both good statements and should be read.
Provided Media
5.1 – 56028_Ailing Li_Figure 2A.tif - Schematic of parameters related with microvascular vasomotion
5.2 – 56028_Ailing Li_Figure 2B.tif - Distribution pattern of microvascular blood perfusion
5.3 – 56028_Ailing Li_Figure 2C.tif - Pancreatic islet microvascular vasomotion in control mice
5.3 – 56028_Ailing Li_Figure 2D.tif - Pancreatic islet microvascular vasomotion in diabetic mice
5.4 – 56028_Ailing Li_Figure 3A.tif - Quantiﬁcation of average blood perfusion 
5.5 – 56028_Ailing Li_Figure 3B.tif - Quantiﬁcation of amplitude
5.5 – 56028_Ailing Li_Figure 3C.tif - Quantiﬁcation of frequency
5.5 – 56028_Ailing Li_Figure 3D.tif - Quantiﬁcation of relative velocity
Please add the screen capture files that will be generated to this list.
4.5.2 – 56028-Ailing Li-4.5.2.avi 
4.6.1 – 56028-Ailing Li-4.6.1.avi
4.7.1 – 56028-Ailing Li-4.7.1.avi
4.10.1 – 56028-Ailing Li-4.10.1.avi
4.12.1 – 56028-Ailing Li-4.12.1.part1.avi
4.12.1 – 56028-Ailing Li-4.12.1.part2.avi
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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