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A.  Will you require JoVE to record video microscopy through a microscope? N
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? N
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps using the step numbers listed in this document: 2.2, 3.2 – 3.8

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?

2.2 drawing of blood – ask for assistance by medical nurse or doctor

E. Will the filming need to take place in multiple locations? Y If yes, how far apart are the locations? Different rooms in same building

1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:
The overall goal of this procedure is to study the interactions between blood and endothelial cells using a novel blood endothelial chamber assay. (Intro) 
This is accomplished by first collecting blood from a healthy volunteer by open system venipuncture. (P1) In the second step, the blood is carefully layered onto heparin surface-coated blood chambers coupled to endothelial cell culture-plated slides. (P2) 
Next, these blood endothelial cell chambers are gently rotated to facilitate the interaction between the blood and endothelial cells. (P3) 
Ultimately, the cell-to-cell interactions between the blood and endothelial cells and the resulting thrombin anti-thrombin complex production can be assessed by immunofluorescence microscopy and ELISA, respectively. (P4)

(P1) 2.2.2. blood being collected OR needle being placed into graphic of forearm and few seconds blood collecting in tube/syringe
(P2) with “the blood … chambers” please show 2.6.2. blood being added to chamber OR from Nordling et al Figure 1 Layout.pptx, show empty endothelial cell chambers from slide 5, then have chambers fill with blood (like slide 6); with “coupled … slides” please show 2.9.2. slide being placed OR place slide (like slide in slide 7, not from slides 5 or 6) on top just filled of chambers

(P3) please show 2.11.2. chamber rotating OR show “coupled” chamber/slide rotating
(P4)with “cell-to-cell … endothelial cells” please show Nordling et al Figure 2F.psd; with “resulting … production” please show Nordling et al Figure 2D.psd
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Peetra Magnusson:: The main advantage of this technique over existing methods, like those using animal models, is that here a human model system can be used to investigate vascular disease.   (2 takes, several trials in each take)
Protocol (read by voice talent at JoVE):
2. Blood endothelial chamber model
2.1. Before beginning the experiment, couple an 18G hypodermic needle to a 2 mm inner diameter piece of heparin surface-coated silicon tubing.
2.1.1. WIDE: Few seconds Talent attaching needle to tubing.   (2 takes) 
2.1.2. CU: Shot of needle coupled to tubing (Video Editor: Use 2.1.2. as necessary for narration timing) (1 take)
2.2. [Spoken by Sofia Nordling, interview style (looking just off camera)]: “The plastic surfaces are coated with heparin to prevent unspecific activation of coagulation.”

2.2.1. MED: Talent speaking the above, interview style (1 take, several trials in 1 take)
2.3. [Spoken by Talent, as voiceover]: “For example, in this image, a clot is clearly visible in this uncoated chamber after 30 minutes of blood contact. Treating the chamber with heparin surface protects the blood from uncontrolled activation, ensuring that the results are due to the endothelial cell-blood interactions only.” (1 take, several trials in 1 take)
2.3.1. LAB MEDIA: Nordling et al Figure 2A.psd (Video Editor: with “in this image … contact” please highlight the left image; with “Treating … activation” please highlight the right image)
2.4. After connecting the tubing, carefully collect a blood sample from a healthy donor by open system venipuncture into a 50 ml heparin surface-coated tube. 
2.4.1. CU: Few seconds needle being placed (these 2 shots were filmed together in 1 take. Reframed shot at start of 2.4.2)
2.4.2. CU: Few seconds blood being collected in tube
2.5. Supplement the collected blood with 0.75 IU/ml of unfractionated heparin, and invert the tube 2-3 times for gentle mixing.
2.5.1. MED: Few seconds Talent adding heparin to blood (these 2 shots 2.5.1. and 2.5.2. were filmed together. Asked to restart again)
2.5.2. MED: Talent inverting tube a few times
2.6. For analysis of the initial blood protein concentration, carefully mix 1 ml of blood per tube in microcentrifuge tubes containing 30 microliters of 0.34 M K3EDTA and place the tubes on ice.
2.6.1. MED: Talent adding and mixing blood in at least one microcentrifuge tube, with other (full or empty) tubes visible in frame (TEXT: Final concentration 10 microM K3EDTA)  (2 takes)
2.6.2. CU: At least one tube being placed on ice & mixed (2 takes, did an extra CU on tube)
2.7. Then use a heparin surface-coated pipette tip to transfer 1.5 ml of blood into each heparin surface-coated blood endothelial cell chamber, taking care to let the blood flow slowly and without creating bubbles to avoid activation.
2.7.1. MED: Talent adding blood to at least one well (1 take)
2.7.2. CU: Few seconds blood being added to another well, with at least one other chamber with blood visible in shot (1 take)
2.8. Next, remove the plastic walls from the endothelial cell culture slides according to the manufacturer’s instructions and gently wash the endothelial cells with PBS.
2.8.1. CU: Few seconds at least one plastic wall being removed (1 take)
2.8.2. CU: Few seconds cells being washed with PBS (2 takes)
2.9. Remove as much of the wash from the cells as possible without letting the cultures dry out, and place the slides on top of the blood chambers with the cells facing the blood. 
2.9.1. CU: Few seconds at least one aliquot of liquid being removed (1 take)
2.9.2. CU: Few seconds at least one slide being placed on top of blood chamber (1 take)
2.10. Then, using plastic slides for additional support to avoid breakage of the cell culture slides, place a clamp around each blood endothelial cell chamber to secure the slides.
2.10.1. CU: Plastic slide being placed (Videographer: Combine 2.12.2. and 2.13.2. as appropriate) (These 2 shots were filmed in one take together)
2.10.2. CU: Few seconds clamp being placed (Videographer: Combine 2.12.2. and 2.13.2. as appropriate)
2.11. Now rotate the chambers on a rotating wheel in a 37°C water bath at 0.5 x g for 30 minutes. 
2.11.1. MED: Few seconds Talent fixing chamber to rotating wheel (2 takes)
2.11.2. CU: Few seconds chamber rotating on well (2 takes, 1 with one chamber and the other with several)
2.12. After the rotation, dismantle the blood endothelial cell chambers, wash the cell culture slides in PBS, and fix the cells in ice cold 1% paraformaldehyde for 10 minutes. 
2.12.1. MED: Few seconds Talent dismantling at least one chamber (all shot  2.12.1., 2.12.2. and 2.12.3. together, 3 takes)
2.12.2. MED: Few seconds at least one slide being washed

2.12.3. MED: Talent adding PFA to putting at least one slide to PFA.

2.12.4. ADDED STEP: MED: Talent taking blood from one chamber to microcentrifuge tube.

2.13. Finally, for evaluation of the activated blood protein concentration, mix 1 ml of blood from each chamber in microcentrifuge tubes containing 30 microliters of 0.34 M K3EDTA and place the tubes on ice for a maximum of 1 hour.
2.13.1. CU: Blood being mixed in at least one microcentrifuge tube
2.13.2. MED: Talent placing tubes on ice
2.14. Then after spinning down the cells, store the plasma in new microcentrifuge tubes at -70°C until further analysis.
2.14.1. MED: Talent placing tube(s) into centrifuge (TEXT: 10 min, 4650 x g, 4°C) (1 take)
2.14.1a ADDED STEP  (1 take): Talent transferring blood plasma from at least one of the tubes to a new microcentrifuge tube.
2.14.2. MED: Talent placing tube(s) at -70°C storage

2.15.1 ADDED STEP  (1 take): MED: Talent placing No HS and HS chambers and glasses to show clot formation occurring in No HS condition. [This part of the recording can be presented in the result section of the movie].
3. Results: The effects of blood volume and TNFalpha on blood cell recruitment and activation of coagulation
3.1. Activation of the coagulation factors is more likely to occur in stagnant blood, as the probability of an interaction between the activated factors is increased. Indeed, the volume of blood without any movement by air bubbles is 2.5 times larger when 1.75 ml of blood is added to the chamber, compared to when 1.5 ml of blood is used. The measured thrombin-antithrombin values suggest an increased thrombin-antithrombin formation with an increased blood volume as well. 
3.1.1. LAB MEDIA: Nordling et al Figure 2D.psd 

(Video Editor: with “the volume … added to the chamber” please highlight/indicate the grey CHS data bar; 

with “compared … is used” please highlight/indicate the black CHS data bar; 

with “The measured … as well” please add/highlight/trace/otherwise indicate the bracket and p=0.089 text)
3.2. Interestingly, when HUVECs (Pronounce: hue-vecks) are incubated with either volume of whole blood, no differences are noted between the two groups, suggesting that the endothelial cells may modulate the activation of the coagulation.
3.2.1. LAB MEDIA: Nordling et al Figure 2D.psd (Video Editor: with “either volume … groups” please highlight/indicate the right side of the graph AND/OR black and grey HUVEC data bars)
3.3. To study the effect of TNFalpha on leukocyte recruitment, in this experiment HUVECs were treated with 20 ng/ml of TNFalpha 4 hours prior to blood contact, after which the number of CD16+ cells was quantified. 
3.3.1. LAB MEDIA: Nordling et al Figure 2F.psd (Video Editor: with “HUVECS … contact” please highlight the right image; with “after which … quantified” please highlight/indicate at least some green staining in right image)

3.4. Recruitment of the CD16+ cells increased significantly with TNFalpha treatment, from 100 to 256 CD16+ cells/mm2 in 1.5 ml of blood and from 172 to 378 in 1.75 ml of blood.
3.4.1.  LAB MEDIA: Nordling et al Figure 2E.psd 

(Video Editor: with “from 100” please highlight the black 1.5 ml data bar; with “to 256 … 1.5 ml blood” please highlight the grey 1.5 ml data bar

with “from 172” please highlight the black 1.75 ml data bar; with “378 in 1.75 ml blood” please highlight the grey 1.75 ml data bar

OR IF POSSIBLE, show graph with grey data bars at same height as black data bars, then with “from 100 … 1.5 ml blood” please stretch grey 1.5 ml data bar up to position in original graph [~256],

and with “from 172 … 1.75 ml blood” please stretch grey 1.75 ml data bar up to position in original graph [~378], 

then add brackets and p<0.0001 texts over each set of data bars)

3.5. The formation of the thrombin-antithrombin complexes was then measured in the corresponding plasma samples from the blood incubated with either TNFalpha-treated or untreated cells. As expected, the TNFalpha-stimulated cells induced an approximate doubling of the thrombin-antithrombin complexes as compared to the untreated controls.
3.5.1. LAB MEDIA: Nordling et al Figure 2G.psd (Video Editor: with “The formation … untreated cells” please highlight/indicate grey data bars OR if possible, stretch cells from 0 to height in original graph; with “induced … controls” please draw a dotted horizontal bar across the graph at the 2 data point on the y-axis to indicate the data bars reached the “double” point compared to untreated controls)

4. Conclusion (said by authors on camera)
4.1. Peetra Magnusson After its development, this technique will pave the way for researchers in the field of immunology to explore complement and coagulation in an in vitro model of human primary cells and human whole blood. (3 takes, several trials in each take)
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.  

Nordling et al Figure 1 Layout.pptx

Nordling et al Figure 2A.psd

Nordling et al Figure 2D.psd

Nordling et al Figure 2E.psd

Nordling et al Figure 2F.psd

Nordling et al Figure 2G.psd
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, as well as an introduction to your videographer, closer to your filming date.
( 2013, Journal of Visualized Experiments


