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Authors, please fill out the brief questionnaire below.   
A.  Will you require JoVE to record video microscopy through a microscope (not on a computer screen attached to a microscope), such as filming a complex dissection or microinjection technique? (Y/N) N If yes, please list make and model of your microscope: and specify the steps by number/short description: 
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N) N
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps 

1. Connecting the different parts of the system (and initial operation).

2. Preparation of channel towards experiment.

3. Introduction of cells to create a cell monolayer in the channel.

4. Performing the cell rolling experiment (introducing cells into channel and explore interaction with the coated surface).

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Creation of a fully confluent cell monolayer in the channel .Using early passage cells, proper pre-coating and optimal cell density and time of incubation are meticulously followed to ensure success.
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  
Conceptual Narrative:
The overall goal of the following experiment is to perform cell rolling studies with increased throughput and under a tightly controlled, physiologically relevant shear flow. (Intro) 
This is achieved by using a multiwell microfluidic system, in which adjacent wells in a specialized plate are connected via a microfluidic channel. (C1) 
The interface of the system connects an electro-pneumatic pump to the top of the multiwell plate and applies a pneumatic pressure that drives the fluid from inside the wells through the microfluidic channels at a defined flow rate. (C2) 
Once the microfluidic channel is coated with the desired substrate or cell monolayer, the cells of interest are introduced into the microfluidic channel to explore their specific rolling interactions with the coated surface. (C3) 
The rolling properties of the cells as they interact with the substrate or monolayer-coated surface under different experimental conditions can then be analyzed with the appropriate software. (C4)
From Karp_graphic overview.pptx
(C1) Show C1 image on left without black rectangle/zoom lines, then zoom into well with pink chamber so C1 image on right is visible


(C2) Show C2 graphic on left, animating arrows to move in the direction they are pointing; 

with “connects … plate” activate the “air flow” arrows; with “drives .. flow rate” activate the arrows in the microfluidic channel at the bottom of the graphic


(C3) from C2 graphic on right, with “coated with desired substrate” show the top “substrate-coated” graphic with active arrows moving toward the right;

with “or cell monolayer” show the bottom red “cell monolayer” graphic with active arrows moving toward the right; 

from C3 graphic on left, with “the cells … introduced” show the bottom blue thick line with antibodies sticking up, then have cells descend into view and begin rolling along antibodies (do not need arrows)
(C4) with “interacting with the substrate” show Karp_Figure 4B.tif; with “monolayer-coated surface” show Karp_Figure 3C.tif
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
Authors: Below are statements we would like you to complete that are complementary to the information contained within the schematic overview.   

· Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol.    

· Enter the name of the individual who will say each line. 

· Please choose and fill out the statement(s) that convey the most important fact(s) about your protocol. You may revise the given prompts as necessary to improve the sentence flow.

· If any individuals will be doing demonstrations on camera but are not assigned a speaking part in this interview section, please also use statement 1.8 to introduce these demonstrators (for example, the PI introduces students)

1.1. Oren Levy: The main advantage of this technique over existing methods, like parallel plate flow chamber, is that this technique enables the study of cellular rolling properties with a significantly higher throughput under precisely controlled, physiologically relevant shear flow, while minimizing reagent and cell consumption. 
1.2. Oren Levy: This platform may help advance exogenous cell-based therapies by allowing the rapid and accurate analysis of engineering approaches designed to impact cell rolling and homing.

Protocol (read by voice talent at JoVE):
Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     

2. Coating of microfluidic channels with fibronectin, P-selectin, or E-selectin
2.1. To coat a microfluidic channel with a protein substrate, first add 25-50 (l of the freshly prepared protein solution into the inlet well. Then apply a shear force of 2 dyn/cm2 for 5 minutes to perfuse the solution into the channel.
2.1.1. WIDE: Few seconds of Talent adding substrate to one or two wells

2.1.2. CU: Shot of substrate being added to 1-2 wells

2.1.3. MED/SCREEN: Talent turning on/activating shear flow

2.2. When a bead of liquid becomes visible in the outlet well, stop the flow, incubate the plate for the appropriate amount of time with the protein of interest, and then aspirate the solution from each well.

2.2.1. ECU: Shot of bead of liquid in outlet well

2.2.2. MED: Talent places plate in incubator  (TEXT: Fibronectin: 30-45 min, RT; P/E-selectin: 60 min, 37°C) 

2.2.3. MED – over the shoulder: Talent aspirating solution from at least 1-2 wells

2.3. Next add 200-500 (l of PBS into the outlet well and then apply a shear flow of 2 dyn/cm2 for 5 minutes to wash the channel. 
2.3.1. CU: Shot of PBS being added to well 

2.3.2. SCREEN: Few seconds of shear flow being activated.

3. Creation of a Chinese Hamster Ovary P-selectin (CHO-P) or lung microvascular endothelial cells (LMVEC) monolayer inside the microfluidic channel
3.1. To create a cell monolayer inside the microfluidic channel, begin by gently trypsinizing the cells of interest from their culture dish for 3 minutes. Stop the reaction with a 2-fold volume of full media and then centrifuge the cells for 5 minutes at 400 x g and RT.

3.1.1. WIDE: Few seconds of Talent adding trypsin to culture dish

3.1.2. MED: Talent adds media to culture dish

3.1.3. MED: Talent places tube(s) into centrifuge

3.2. Next wash the pellet in 10 ml of full media. Then resuspend the cells in 1 ml of fresh full media and count them. 
3.2.1. MED: Talent adding media to tube (TEXT: 5 min, 400 x g, RT) 

3.2.2. CU: 1 ml media being added to tube

3.2.3. MED: Talent at microscope, counting cells (multiple takes; shot will be used again)

3.3. Adjust the cell solution to the appropriate concentration, and then plate 25-50 (l of the cell suspension into each inlet well.

3.3.1. CU: Media being added to tube (TEXT: LMVEC: 15-20x106 cells/ml; CHO-P: 50-60x106 cells/ml) 

3.3.2. ECU: Cells being added to at least one inlet well

3.4. Now place the plate on the microscope stage and apply shear flow (of 2 dyn/cm2) to flow the cells into the channel until cells are observed to be filling the entire channel. (TAKE 2: Not saying the stuff in paren)

3.4.1. MED: Talent places plate on stage

3.4.2. LAB MEDIA: Karp_Movie_cells flow 2 chan_4X.AVI
3.5. After stopping the flow, fill both the outlet and inlet wells with 200 (l of the appropriate cell media, and then let the cells settle and adhere at 37°C and 5% CO2.  
3.5.1. ECU: At least one outlet well being filled

3.5.2. ECU: At least one inlet well being filled

3.5.3. MED: Talent placing plate into incubator
3.6. After 3 hours, wash the channel with full media to remove the unattached cells. The cells should now be completely confluent and ready for use.
3.6.1. MED: Talent adding media to well (TEXT: 2dyn/cm2, 10-15 min)

3.6.2. LAB MEDIA: Karp_Figure 3B.tif (TEXT: If not confluent, incubate 2-3 hrs)                                                                                                       

4. LMVEC pro-inflammatory activation and antibody blocking of P/E-selectin                                                                                                 
.                                                           

4.1. To induce the inflammatory activation of endothelial cells in the channels, add 100 (l of freshly prepared TNF( solution to the inlet well and then introduce the solution into the channel by applying a shear flow of 2dyn/cm2 for 5 minutes.
4.1.1. WIDE: Few seconds Talent adding TNF( to at least one inlet well

4.1.2. SCREEN: Shear being turned on 

4.2. For the control, non-activated endothelial cell channels, add 100 (l of endothelial cell basal media to the inlet well.

4.2.1. MED: Talent adding EC basal media to at least one inlet well

4.3. To block P- or E-selectin on the endothelial cell surface, introduce 5(g/ml of the appropriate neutralizing antibody into the channel and incubate the plate for 1 hour at 37°C. Then wash the channels with basal media. 
4.3.1. MED: Talent adding Ab to channel, with labeled Ab container visible in frame

4.3.2. CU: Plate being placed into incubator

4.3.3. MED: Talent adding media to at least one well (TEXT: 2dyn/cm2 for 5 min)
5. HL-60 rolling assay on substrate/cell monolayer-coated microfluidic channels
5.1. Before starting the rolling assay, carefully examine the channels under a microscope to confirm that the channels are properly coated.

5.1.1. WIDE: Talent sitting at microscope, viewing channels

5.1.2. LAB MEDIA: Karp_Figure 3B.tif
5.2. Then wash the HL-60 cell suspension with basal media two times. After the second wash, count and then resuspend the cells in IMDM at a 5x106 cells/ml concentration. (TAKE 2: Didn't use exponential notation. Wasn’t sure what the author wanted.)

5.2.1. CU: Tube(s) being placed into centrifuge (TEXT: 5 min, 400 x g, x2)

5.2.2. Use 3.2.3. Talent counting cells

5.2.3. MED: Talent adding IMDM to tube with IMDM bottle label visible in frame

5.3. After adding 25-50 (l of the cell suspension into the outlet well, put the plate in the 37°C temperature-controlled plate holder and place the plate holder onto the microscope stage. 
5.3.1. CU: Plate being placed into plate holder

5.3.2. MED: Talent placing holder onto microscope

5.4. Introduce the cells into the microfluidic channel. They should be observed within 10-15 seconds flowing from the outlet to the inlet. Here (showing MEDIA of 5.4.2), the fluorescently labeled HL60 cells can be observed interacting with the P-selectin-coated surface, displaying a rolling response.
5.4.1. MED: Talent adding cells into channel (Videographer: Skip shot if not possible)

5.4.2. LAB MEDIA: Karp_Movie 1.AVI

5.5. To examine the rolling response as a function of shear stress, reduce the shear to 0.25dyn/cm2 and acquire 20-30 second videos using the “stream acquisition” function in each desired shear and by gradually increasing the shear from 0.25 up to 5dyn/cm2.

5.5.1. SCREEN: Shear being reduced
5.5.2. MED – over the shoulder: Talent at computer looking at monitor, selects screen acquisition function

5.5.3. SCREEN: Shear being gradually increased OR ECU: Few seconds shear increasing                                                                            

5.6. Finally, use a CCD camera to acquire video of the assay with a stream acquisition of 11 frames/s. For example, here an HL60 cell rolling on a monolayer of CHO-P (Pronounce: “choh-P”) cells is shown. Analyze the rolling paths and velocities with the appropriate compatible software.
5.6.1. LAB MEDIA Karp_Movie 2.AVI
5.6.2. MED – over the shoulder: Few seconds Talent at computer, “analyzing” some data 
6. Results: Analysis of HL-60 rolling using the microfluidic channel system
6.1. HL-60 cells are considered gold standard “rollers” as they express a variety of homing ligands, including the rolling ligands P-selection glycoprotein ligand-1 (PSGL-1) and Sialyl-Lewisx . 
6.1.1. LAB MEDIA: Karp_Figure 1A.tif (Video Editor: with “express … ligand-1” please highlight the blue PSGL-1 histogram and/or arrow and text on the left; with “and “Sialyl-LewisX” please highlight the blue SLeX histogram and/or arrow and text on the right)
6.2. To test the capabilities of the multi-well plate microfluidic system, numerous microfluidic channels were coated simultaneously with different substrates and the rolling interactions of HL-60 cells with those substrates were analyzed. The cells exhibited a robust rolling behavior on the P-selectin-coated surface, with the cells first captured from the flow, followed by a distinct rolling movement.
6.2.1. LAB MEDIA: Karp_Movie 1.AVI 
(Video Editor: at ~2 s, please indicate at least some of the white round HL-60 cells with arrows or other appropriate indicators; 

with “cells first captured from the flow” if possible, please indicate a few cells that “stick” for a moment [at ~6-8 s some cells stop briefly, for example]; 

with “distinct rolling movement” if possible please indicate a few cells that look like they are rolling [at ~8-12 s there are a few rolling cells])
6.3. As illustrated in this graph, and consistent with the literature, HL-60 cells exhibit a similar rolling behavior on E- and P-selectin surfaces, but not on fibronectin-coated substrates. Cell velocity, as analyzed via compatible software, was plotted against shear stress, showing a robust rolling response of the cells on P- and E-selectin with an average velocity between 1-12 (m/s.
6.3.1. LAB MEDIA: Karp_Figure 1C.jpg 
(Video Editor: with “similar … P-selectin surfaces” please highlight the blue and red data points on the graph; 
with “but not … substrates” please highlight the black data points on the graph; 
with “Cell velocity … plotted” please highlight/indicate the y-axis and legend; 
with “against shear stress” please highlight/indicate the x-axis and legend; 
with “an average … 1-12 (m/s” please circle the red and blue data points on the left side of the graph/near 1-2 Dyn/cm2) 
6.4. To assess the feasibility of this microfluidic system in efficiently testing the interactions between the cells of interest and a cell monolayer coating the surface, CHO-P cells, which were transfected to stably express P-, but not E-, selectin, were used.
6.4.1. LAB MEDIA: Karp_Figure 2A.jpg (Video Editor: with “express P-“ please highlight the red histogram and/or arrow and text; with “but not E-, selectin” please highlight the purple histogram and/or arrow and text) 
6.5. As shown here, HL60 cells display a significant rolling response on a CHO-P cell monolayer. 
6.5.1. LAB MEDIA: Karp_Movie 2.AVI (Video Editor: with “HL60 cells … response” please indicate [with arrows and text?] some white round glowing cells [see Figure 2B for reference]; with “CHO-P cell monolayer” please indicate some dull flat cells [see Figure 2B for reference])
6.6. To test whether the rolling movement of HL-60 is indeed mediated by P-selectin, the monolayer was pre-incubated with blocking antibodies for either P- or E-selectin prior to the perfusion of HL-60 cells into the channel. As shown in this graph, blocking the CHO-P monolayer with a P-selectin antibody resulted in a significant decrease in the number of HL-60 cells rolling on the surface, demonstrating that P-selectin indeed mediates HL-60 rolling as previously described. 
6.6.1. LAB MEDIA: Karp_Figure 2C.tif 

(Video Editor: first show graph with no brackets or *(p<.05) texts; 

then with “blocking … P-selectin antibody” please highlight the “P-sel blocking” text on the x-axis; 

with “significant … surface” please have the bracket lines appear at the top of the figure and come together and then stretch down to the P-sel blocking data bar and have the *(p<.05) text appear)
6.7. The multi-well microfluidic plate consists of numerous separate microfluidic channels, allowing higher throughput testing of multiple different conditions. This advantageous design was used to plate endothelial cells inside the microfluidic channels for rapid analysis of the interactions between HL-60 cells and endothelial cells under a variety of experimental conditions.
6.7.1. LAB MEDIA: Karp_Figure 3B.jpg (note figure numbers - original order of 6.7 and 6.8 switched) (Video Editor: with “numerous separate microfluidic channels” please outline the top and bottom long rectangular “channels” containing monolayers of cells and indicated by the EC text and arrows; with “used to plate endothelial cells” please highlight/flash the EC text and arrows) 
6.8. To simulate immune conditions, endothelial cells were pretreated with the pro-inflammatory cytokine, TNF(, resulting in upregulation of E-, but not P-selectin on the endothelial cell surface.
6.8.1. LAB MEDIA: Karp_Figure 3A.jpg (note figure numbers - original order of 6.7 and 6.8 switched) (Video Editor: with “upregulate E-“ please highlight the blue histogram on the right and/or “TNFα-act EC” text and arrow; with “not P-selectin” please highlight the layered histogram on the left and/or “TNFα-act EC” text and arrow)

6.9.  Interestingly, the HL-60 cells did not interact with un-activated endothelial cells, and the cells were not observed to roll on this surface. 
6.9.1. LAB MEDIA: Karp_Movie3.AVI
6.10. On the contrary, the HL-60 cells displayed a robust rolling behavior on TNF(-activated endothelial cells…
6.10.1. LAB MEDIA: Karp_Movie4.AVI (Video Editor: If possible, please indicate [with arrows or other appropriate marker] some of the slowly moving cells with “robust rolling”)
6.11. …with an average velocity of 5-15 (m/s.
6.11.1. LAB MEDIA: Karp_Figure 3C.jpg (Video Editor: Please highlight the 3 leftmost red data points)
6.12. To explore the involvement of P- or E-selectin in the rolling interactions between HL-60 cells and activated endothelial cells, TNF(-activated endothelial cells were pre-incubated with P- or E-selectin blocking antibodies, and the rolling of HL-60 cells was analyzed. As illustrated in the graph, blocking E-selectin on TNF(-activated endothelial cells resulted in a significant decline in the number of rolling cells on the activated endothelial monolayer.
6.12.1. LAB MEDIA: Karp_Figure 4A.jpg 
(Video Editor: first show graph without bracket and *(P<0.05) text; 

then with “TNF(-activated … were pre-incubated “ please highlight the x-axis TNF(-activated EC text; 

with “with P- or” please highlight the “P-sel blocking” text on the x-axis; 

with “or E-selectin blocking antibodies” please highlight the “E-sel blocking” text on the x-axis; 

with “rolling … was analyzed” please highlight the y-axis; 

with “blocking E-selectin … decline” please have bracket line appear over 1st three data bars and then stretch down to E-sel blocking data bar and highlight /flash E-sel blocking data bar)

6.13. In contrast, using an isotype control or an antibody against P-selectin, which is not expressed on activated endothelial cells, did not have a significant effect on HL-60 rolling on the activated endothelial layer. These data demonstrate the direct involvement of E-selectin in HL-60 rolling on TNF(-activated endothelial cells, consistent with previous reports
 ADDIN EN.CITE 


.
6.13.1. LAB MEDIA: Karp_Figure 4A.jpg 
(Video Editor: with “using an isotype control” please highlight the “isotype ctrl” text on the x-axis; 

with “or an antibody against P-selectin” please highlight the “P-sel blocking” text on the x-axis; 

with “did not have a significant effect” please highlight the isotype ctrl and P-sel blocking data bars and flash the bracket line stretched across the 1st three data bars)
6.14. Analysis software permits the tracking of the paths of individual cells as they interact with the surface. Thus the paths of individual cells as they interacted with TNF(-activated endothelial cells with or without E-selectin antibody blocking were specifically tracked. As illustrated in this figure, the number of rolling cells on unblocked activated endothelial cells was significantly higher than on E-selectin-blocked activated endothelial cells. Furthermore, it appeared that the rolling movement of the HL-60 cells on unblocked endothelial cells was continuous and robust, while the rolling paths of the cells on the E-selectin-blocked endothelial cells were fragmented.
6.14.1. LAB MEDIA: Karp_Figure 4B.jpg 
(Video Editor; with “the number of rolling cells on unblocked activated endothelial cells was significantly higher” please highlight the top graph/data; 

with “than on E-selectin-blocked activated endothelial cells” please highlight the bottom graph/data;

with “it appeared … robust” please outline at few of the long colored “worms” in the top image; 

with “rolling paths … fragment”  please outline a few of the colored “worms” in the bottom image that are not continuous)
6.15. Consistent with this finding, the rolling velocity of HL-60 cells on unblocked TNF(-activated endothelial cells was significantly lower than their rolling velocity on E-selectin-blocked endothelial cells.
6.15.1. LAB MEDIA: Karp_Figure 4C.jpg 
(Video Editor: Please show graph without bracket line and  *(P<0.05) text; 

with “the rolling … TNF(-activated endothelial cells” please highlight the blue data points; 

with “was significantly lower” please have the bracket line appear and stretch down to blue data points and have *(P<0.05) text appear; 

with “on E-selectin … cells” please highlight the red data points)
INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown
5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    

        uninjected control at 48 hours post fertilization looks normal, as expected 

        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms

                     containing the first of two EGF-like repeats, exhibit brain edema.


        -LAB MEDIA: 0123_PIname_Figure2.tif


5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 

        the heads of the uninjected controls look normal 

        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     

                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:

http://www.jove.com/video/1597/results-example-mably?access=ksw0bprj
7. Conclusion (said by authors on camera)
Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line. You may revise the given prompts if necessary to better fit your protocol.
7.1. Oren Levy: This study demonstrates the use of a multiwell microfluidic system to efficiently perform cell rolling studies with increased throughput, of up to 10 rolling assays per hour, under tightly controlled shear flow. 
7.2. Oren Levy: Overall, this microfluidic system emerges as a powerful technique for studying cell rolling, a key aspect of cell homing. For instance, our laboratory is currently using this system to screen for conditions to enhance the homing of mesenchymal stem cells as a strategy to improve their therapeutic impact. 
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, 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.  

Karp_Movie_cells flow 2 chan_4X.AVI
Karp_graphic overview.pptx
7.1.1 - Karp_Figure 1A – HL60 cells express the rolling ligands, PSGL-1 and ,,     n n     ,                SLeX

7.2 - Karp_Movie A – CFSE-stained HL-60 cells displaying a robust rolling response on P-sel-coated surface (current figure 1B in manuscript is only snapshot of this).

(7.2 - Karp_Figure 1B – Snapshot of HL-60 cells rolling on P-sel-coated surface)

7.3.1 - Karp_Figure 1C – HL-60 cells exhibit similar rolling behavior on P- and E-selectin surfaces, yet not on fibronectin-coated substrates.

7.4.1 - Karp_Figure 2A – CHO-P cells stably express P-, but not E-, selectin.

7.5 (should be presented before 7.5.1) - Karp_Movie B – HL-60 cells exhibit a rolling response on CHO-P cells (Figure 2B is a snapshot of this).

7.5.1 - Karp_Figure 2C – HL-60 rolling on CHO-P is mediated via P-selectin.

7.6.1 - Karp_Figure 3A – Human LMVEC upregulate E- but not P-selectin in response to TNF-α stimulation.

7.7.1 - Karp_Figure 3B – LMVECs monolayer coating two microfluidic channels.

7.8 (should be inserted prior to 7.8.1 graph) - Karp_movie C – HL60 cells do not roll on unactivated ECs.

7.8 (should be inserted prior to 7.8.1 graph) - Karp_movie D – HL60 cells rolling on TNF-α-activated ECs.

7.8.1 - Karp_Figure 3C – HL60 rolling velocities on unactivated and activated ECs.

7.9.1 - Karp_Figure 4A – HL-60 rolling on TNF-α-activated LMVECs is mediated by E-sel, rather than P-sel.

7.10.1 - Karp_Figure 4B – Cell path analysis of HL60 cell rolling on E-sel-blocked vs. unblocked activated ECs.

7.11.1 - Karp_Figure 4C – Comparison of HL-60 cell rolling velocity E-sel-blocked vs. unblocked activated ECs.

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.
�Both statements said by Oren. 


Full name/degree: Oren Levy, PhD


Title: Instructor of Medicine, Harvard Medical School, Brigham and Women’s Hospital.
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