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A. Microscopy: Does your protocol involve video microscopy? Y, Olympus SZX7  

B. Does your protocol include software usage? N
C. Which steps of your protocol will viewers benefit most from having filmed? 
2.1.-2.4., 3.8., 3.9.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.1., 2.4.
E. Will the filming need to take place in multiple locations? N
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 video microscopy technique is to examine the functional properties of isolated microvessels in response to pharmacological and physiological stimuli, providing insight into the pathophysiology and molecular mechanisms that contribute to vascular dysfunction in humans. (Intro)  
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Noyan Gokce: This method is useful for understanding the molecular mechanisms that contribute to dysfunctions of the local microvasculature within adipose tissues that have been linked to systemic disease in the clinic. 
1.2. Noyan Gokce: The main advantages of this technique are that the blood vessels remain functional after their removal from the human body and are easily examined. 
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Melissa G. Farb: The clinical relevance of this experimental approach is that it allows us to identify pathways that are differentially altered in disease conditions and to potentially discover novel therapeutic targets.  

D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.4. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) at Boston University School of Medicine.
Protocol: (read by voice talent at JoVE)
2. Adipose Tissue Collection and Vessel Preparation
2.1. Under a tissue dissecting microscope, use micro scissors and micro forceps [1-WIDE] to carefully remove the surrounding fat and connective tissue from the small arterioles within the adipose sample [2/3-SCOPE-TXT].

2.1.1. Few seconds/shot of Talent at microscope, removing fat and connective tissue

2.1.2. Few seconds fat/connective tissue being removed (TEXT: i.e. 50-350 micrometer intraluminal diameter, 2 mm length) – this shot was split between 2.1.2 and 2.1.3 - shot of vessel within whole fat having fat removed in larger dish.
2.1.3. Added shot - Few seconds of vessel in smaller dish having connective tissue removed. Both shots were done under the microscope.
     3.4 “It is essential to distinguish the arterioles from the venules. Arterioles are typically smaller in diameter, demonstrate a greater tone, and respond more robustly than do venules.” [1-MED-interview style] 
3.4.1 Melissa G. Farb, speaking the above interview style (looking just off-camera)
2.2. When the arteriole has been isolated, use nylon or silk sutures to tie off any branches [1-SCOPE-TXT]. Next, attach rubber tubes to the pressure reservoirs and use a 10-mL syringe to slowly fill the tubing [-MED-TXT] and the glass capillary pipettes within the chamber with fresh KREBS solution [3-CU-TXT].
2.2.1. Shot of clean isolated arteriole, few seconds at least one arteriole branch being tied off (TEXT: Caution: Arteriole damage = significant functional changes) – [scope shot]
2.6.2 Few seconds tubing being attached to at least one reservoir TEXT: Caution: Avoid microbubbles/bubbles introduce experimental error
  2.2.3 Few seconds rubber tubing being filled (TEXT: See text for all reagent preparation details) – wide angle shot
2.2.2. Few seconds Talent filling pipette(s), with KREBS container visible in frame (TEXT: See text for glass capillary pulling details) – wide angle shot
2.3. Next, move the dissected arteriole to the organ chamber [1-MED-over the shoulder] and cannulate the vessel onto the glass capillary pipettes [2-SCOPE].
2.3.1. Talent placing arterioles into chamber, with microscope visible in frame

2.3.2. Few seconds at least one vessel being cannulated 

2.4. Carefully secure both ends of the arteriole on the pipettes with nylon sutures [1-SCOPE]. Once vessel is secure, slowly remove KREBS buffer from the chamber and add two milliliters of refresh the KREBS solution the chamber [2-CU].

2.4.1. Few seconds one end being secured

2.4.2. Few chamber being filled with KREBS

2.5. Next, attach the organ chamber to the stage of an inverted microscope equipped with a video camera [1-MED] [2-CU].
2.5.1. Few seconds Talent attaching chamber to stage

2.5.2. Objective being selected [shot was not taken]
2.6. Turn on the edge detection software at a sampling rate of 1 kHz [1-MED-over the shoulder-TXT] [2-CU]. 
2.6.1. Talent at computer, turning on software/setting sampling rate (TEXT: i.e. 1 frame/s)

2.6.2. Few seconds tubing being attached to at least one reservoir (TEXT: Caution: Avoid microbubbles/bubbles introduce experimental error – moved to section 2.2
2.7. Connect the remaining pressurized tubing to the second KREBS solution-filled pressure reservoir [1-CU] and then connect the pressure reservoirs to the pressure transducer [2-MED-TXT].
2.7.1. Few seconds tubing being attached to chamber

2.7.2. Few seconds Talent connecting tubing to pressure transducer (TEXT: Control intra-luminal flow by reservoir height regulation)  
2.8. When all of the tubing has been connected, set the heating block to 37 °C [1-MED] [2-CU-TXT].

2.8.1. Talent setting heating block

2.8.2. Few seconds arterioles being perfused (TEXT: Aerate w/ 5% CO2, 21% O2, 74% N2 throughout procedure) – [shot was not taken]
2.9. Next, use the pressure control unit to gradually increase the intraluminal pressure to 5 millimeters of mercury [1-MED-TXT] every 5 minutes to achieve the appropriate experimental pressure within the lumen of the isolated blood vessel [2-SCOPE]. [1-shot of computer monitor]
2.9.1. Few seconds Talent increasing intraluminal pressure (TEXT: Slow rate avoids endothelial layer damage)

2.9.2. Few seconds vessel pressure increasing/being increased

2.10. Allow the vessel to equilibrate for 20-30 minutes once the pressure reaches 60 millimeters of mercury [1-MED] and record the diameter of the adipose arteriole at rest [2-SCOPE/LM-TXT].
2.10.1.  Talent setting timer 
2.10.2. Shot of diameter at rest [TEXT: i.e. resting baseline diameter (Di)]
3. Adipose Microvascular Function Assessment
3.1. At the end of the equilibration period, pre-constrict the blood vessel to approximately 55% of the resting baseline diameter [1-WIDE] by adding 1 microliter of endothelin-1 directly to the bath every 5 minutes until vessel diameter has been appropriately constricted [2-LM]. 
3.1.1. Few seconds Talent adding endothelin-1 to bath
3.1.2. Shot of restricted diameter
3.2. For flow-induced, endothelial-dependent vasodilation, induce continuous flow into the intraluminal space of the arteriole in equal and opposite directions so that a pressure difference can be developed across the vessel without altering the mean intraluminal pressure of 60 mmHg [1-SCOPE-TXT] [1-shot of computer monitor].
3.2.1. 10-12 seconds flow being induced into intraluminal space (TEXT: e.g. Move one reservoir 10 cm ( and one reservoir 10 cm () Editor – if both the SCOPE and monitor shots exist, please use both, or the best one.
3.3. After 3-5 minutes, measure the flow-mediated dilation [1-MED-TXT].

3.3.1. Few seconds Talent measuring dilation (TEXT: i.e. intraluminal flow = 0-100 cmH2O)
3.4. “It is essential to distinguish the arterioles from the venules. Arterioles are typically smaller in diameter, demonstrate a greater tone, and respond more robustly than do venules.” [1-MED-interview style] – this was be moved to section 2.1 when dissection is taking place, at author request
3.4.1. Melissa G. Farb, speaking the above interview style (looking just off-camera)
3.5. Increase each increment of pressure gradient by a 10 centimeter of water change every 5-6 minutes up to a maximum of 100 centimeters of water [1-SCOPE]. [1-shot of computer monitor]
3.5.1. Few seconds pressure being increased

3.6. After assessing the flow-mediated vessel dilation, return the pressure reservoirs to the same height to stop the induction of flow [1-SCOPE]. [1-shot of computer monitor]
3.6.1. Few seconds reservoirs being returned to same height

3.7. Then immediately, but carefully, replace the chamber solution with fresh KREBS solution without disturbing the suspended arteriole [1-MED] and allow the vessel to begin to return to the baseline diameter for 20-30 minutes [2-CU-TXT].

3.7.1. Few seconds Talent adding solution to chamber

3.7.2. Few seconds timer being set (TEXT: Repeat wash x2-3)
3.8. Once the arteriole has returned to the resting baseline diameter, acetylcholine-mediated, endothelial-dependent vasodilation can be assessed. [1-SCOPE] This begins by pre-constricting the vessel to approximately 55% of its resting diameter with endothelin-1 as previously demonstrated [2-SCOPE]. [2-shot of computer monitor]
3.8.1. Shot of arteriole at baseline diameter

3.8.2. Few seconds endothelin-1 being added to chamber

3.9. Once pre-constriction is achieved, add 2 microliters of increasing doses of acetylcholine directly to the bath [1-MED]. Record the change in arteriolar diameter 5 minutes following administration of each dose [2-SCOPE].
3.9.1. Few seconds Talent adding acetylcholine to chamber

3.9.2. Shot of arteriole 5 minutes after acetylcholine addition

3.10. When the vessel diameter has reached a plateau [1-SCOPE], wash the chamber 3-4 times with fresh KREBS solution as just demonstrated [2-CU] and incubate the arteriole with L-NAME (Pronounce: L-name) for 30 minutes [3-SCOPE].

3.10.1. Shot of diameter at plateau

3.10.2. Few seconds KREBS being added to vessel

3.10.3. Few seconds L-NAME being added to chamber
Author note: “Section was eliminated due to experimental tissue was harvested from a diseased person and vessel vasomotor function was not appropriate for this experimental approach.” 
3.11. Upon completion of the acetylcholine dose response [1-SCOPE], assess the endothelium-independent vasodilation and vessel viability by the sequential administration of papaverine, an endothelium-independent vasodilator, directly to the bath [2-MED-TXT].

3.11.1.  Shot of diameter at plateau - [shot of computer monitor]
3.11.2.  Few seconds Talent adding papverine to bath (TEXT: Discard vessel/data if diameter does not return to Di after papaverine treatment)
4. Results: Endothelium-Dependent and -Independent Vasodilation in Subcutaneous vs. Visceral Adipose Arterioles in Obese Humans
4.1. Endothelium-dependent vasodilation responses to increased flow and shear stress [1-LM] or acetylcholine are significantly blunted in visceral versus subcutaneous adipose arterioles in human obesity [2-LM].
4.1.1. Authors: please upload the graph from Figure 3A through the submission link as its own .ai, .tif or .psd file without the A label or asterisk and P<0.05 text: please add * and P<0.05 text as in original Figure 3A
4.1.2. Authors: please upload the graph from Figure 3B through the submission link as its own .ai, .tif or .psd file without the B label or asterisks/significance markers and P<0.05 text: please add *, significance markers, and P<0.05 text as in original Figure 3B
4.2. Endothelium-independent vasodilation in response to papaverine, however, is not differentially altered between the two depots [1-LM], suggesting that vascular dysfunction in visceral domains is largely a result of dysfunction at the level of the endothelium, at least in the early stages of the disease [2-LM].
4.2.1. Authors: please upload the graph from Figure 3C through the submission link as its own .ai, .tif or .psd file without the C label or NS text: please add NS text as in original Figure 3C
4.2.2. Figure 3C: no animation
5. Conclusion (said by authors on camera):
5.1. Melissa G. Farb: Once mastered, this technique can be completed in 3-5 hours if it is performed properly.

5.2. Noyan Gokce: While attempting this procedure, it’s important to remember to take your time and to be diligent, as even minor damages to the blood vessels may skew the results.

5.3. Melissa G. Farb: Following this procedure, other methods, like siRNA transfection of the blood vessels, can be performed to answer additional questions about the impact of specific genes on vasomotor function in human disease. 
5.4. Noyan Gokce: After its development, this technique paved the way for researchers in the field of adipose tissue biology and microcirculation to explore the impact of the adipose tissue microenvironment on local vascular health in human obesity.

5.5. Melissa G. Farb: After watching this video, you should have a good understanding of how to directly probe the pathophysiology of whole, intact segments of human blood vessels removed from living subjects, a process that cannot be replicated by non-invasive imaging.
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:

0123_ Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

0123_ 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 the filenames of all the media to be included into the video here.
Figure 3A_MGF: Flow-induced, endothelial-dependent vasodilation in visceral and subcutaneous adipose arterioles
Figure 3B_MGF: Endothelium-dependent, acetylcholine-mediated vasodilation +/- LNAME in visceral and subcutaneous adipose microvessels
Figure 3C_MGF: Endothelium-independent, papaverine-mediated vasodilation in adipose arterioles
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 in the email accompanying the finalized script.
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