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

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

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: _____________________________________________

B.   Software Usage: 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 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 2.1; 2.2; 2.5; 2.10; 3.6; 3.7__________________________________________

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.) 
2.2/2.2.1 – placing the entire tissue holder into the bottom gasket sheet to end up with no steps on the borderline “gasket-tissue holder”. To ensure success we firmly press the holder on each of its sides to precisely fulfill the recess in the bottom gasket sheet and result with a flat borderline; 

2.5 –mounting the entire chamber. Precision is necessary. If not properly done leakage may result. To minimize the problem, we use the rectangular flexible gasket sheet to bridge the upper and bottom part of the chamber. With this put on the perimeter of the bottom metal frame we ensure the tightness. Also Mounting the chamber with screws diagonally is important to end up with good contact between two parts of the chamber. Moreover, measuring the chamber height with a ruler or caliper upon tightening the screws ensures equal pressure across the entire system and provides the same channel height for all specimens.
E.  Will the filming need to take place in multiple locations? (Y/N) _N______ 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.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Bartosz Ditkowski: This method can help answer key questions in the pathogensis of infective endocarditis and pathobiochemistry fields, such as the interplay between bacteria, blood cells, and endothelial cells lining vasculature.
1.2. Bartosz Ditkowski: The main advantage of this technique is that tissue grafts might be directly exposed to mutual interactions with various targets such as bacteria, platelets, and proteins in standardized flow conditions.
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Martyna Bezulska-Ditkowska: The implications of this technique extend toward therapy of infective endocarditis, because it can unravel important molecular interactions and factors driving higher infectiveness of certain tissues.

1.4. Ruth Heying: Though this method can provide insight into pathogenesis of vegetation formation, it can also be applicable in such studies as regulation of vascular permeability, cell motility and cell gene expression.
Protocol: (read by voice talent at JoVE)
2. In vitro Perfusion Experiments using Parallel-Plate Flow Chamber  
2.1. To begin the protocol, place a previously prepared tissue biopsies 10 mm in diameter, and the same thickness between a microscope slide with an 8 mm circular perforation and a rubber gasket with the inner surface facing up to contact the bacterial suspension [1-CU-TXT]. [2-MED-Interview Shot].
2.1.1. Focus on the tissues, talent moves tissue around to show that the diameter and thickness are the same, then places it between microscope slide and rubber gasket. Capture the orientation of the tissue whilst mounted between these two parts. Talent moves assembled piece for camera to display orientation. TEXT: See accompanying text protocol for detailed guidance
2.1.2. Bartosz Ditkowski: Focus on the tissue graft orientation while placed in the holder. Make sure that the inner surface of the tissue physiologically exposed to the bloodstream faces up to contact your experimental medium. (Author Comment: the 1st take is OK)
2.2. Next, insert the holder with the tissue into the gasket sheet that is embedded in the bottom metal frame of the chamber [1-CU].  
2.2.1. Talent inserts the holder into the gasket sheet. Show the bottom metal frame of the chamber. (Author Comment: this shot was likely filmed as 2.1.1B – we would appreciate your double check.)
2.3. Subsequently, to bridge the upper and bottom part of the chamber, place an additional 1 mm rectangular flexible ring gasket sheet onto the perimeter of the metal frame [1-CU].

2.3.1. Talent points out where sheet will be placed and places the sheet onto the perimeter of the metal frame 

2.4. Attach the upper metal frame with the corresponding gasket sheet onto the bottom of the chamber with the previously inserted tissue holder [1-CU].
2.4.1. Capture the pieces put together as in the voiceover  
2.5. Then mount the entire chamber with eight screws and screw nuts [1-MED]. Make sure that the chamber height is always the same across grafts by using a caliper or ruler [2-MED-TXT].

2.5.1. Over the shoulder, talent mounts chamber and secures with screws and nuts 

2.5.2. Talent ensures chamber height is the same, TEXT: Determine chamber height upon tightening screws using a caliper or ruler
2.6. Next, connect the flow chamber with a peristaltic pump [1-MED]. Then connect the 400 mL fluid reservoir with the tubes [2-MED].

2.6.1. Over the shoulder, talent connects flow chamber with pump

2.6.2. Over the shoulder, talent connects fluid reservoir with tubes 

2.7. Perfuse the tissues with 100 mL suspensions of 107 fluorescently-labeled colony forming units in phosphate buffered saline with a shear stress of 3 dyne/cm2 and corresponding flow rate of 4 mL/min for 1 h using the peristaltic pump and the bacterial reservoir [1-MED] [2-MED-TXT].
2.7.1. Added shot: Talent takes labeled bacteria from an incubator

2.7.2. Talent adds bacterial solution to the reservoir and checks/programs pump settings. (Author Comment: This was previously Shot 2.7.1), TEXT: Perfuse for 1 hour.)
2.8. Recirculate continuously the 100 mL bacterial suspension using the same collection reservoir [1-CU].

2.8.1. Capture the reservoir used for continuous circulation 
2.9. After perfusion, dismantle the chamber to release the graft [1AB-CU/MED]. Wash the tissue piece two times with 4 mL of PBS in a 12-well plate using the laboratory orbital shaker for 3 min [2AB-MED] [3AB-MED]. 
2.9.1. Talent dismantles chamber and releases the graft (Comment: This Shot was filmed as 2.9.1B)
2.9.2. Talent adds PBS to sample (Comment: This was filmed as Shot 2.9.2A) 
2.9.3. Talent aspirates PBS and repeats washing step with another portion of buffer. (Comment: This Shot was filmed as Shot 2.9.3A)
2.9.1A Added Shot: Closing two tubing valves above the chamber (Comment: move this shot above 2.9.1)

2.9.2B Added Shot: Talent places plate on orbital shaker, then sets timer for 3 min (Comment: move this shot above 2.9.3)

2.9.3B Added Shot: Talent places plate on shaker and sets timer for 3 min (Comment: move this Shot after new shot 2.9.3A)

2.10. Then cut the inner part of the graft using a skin biopsy punch with a smaller diameter [1-CU]. Place each tissue biopsy into a separate 14 mL tube containing 1 mL of sterile 0.9% sodium chloride [2-MED-TXT]. 

2.10.1.  Talent shows scalpel to camera, then makes patch made from original 10 mm graft, 
2.10.2. Tubes are lined up on bench. From one experiment, talent places one tissue biopsy into a tube. TEXT: Label the tube “#1”
2.11. Detach the bacteria from the tissue using a sonication bath for 10 min [1-MED-TXT]. 

2.11.1.  Over the shoulder, talent places tube containing tissue in sonication bath, TEXT: amplitude = 100%, frequency = 45 kHz

3. Serial Dilution on Mueller-Hinton Blood Agar Plates 

3.1. Prepare a single 14 mL tube with 10 mL of sterile 0.9% sodium chloride to make serial dilutions of the bacterial suspension obtained after sonication [1-MED]. Label the tube “#2” [2-MED].

3.1.1. Talent adds NaCl to 14 mL tube 

3.1.2. Over the shoulder, talent labels tube
3.2. Prepare three 14 mL tubes with 10 mL of sterile 0.9% sodium chloride for serial dilutions of the initial bacterial suspension taken to the perfusion experiment [1-MED-TXT]. Label the tubes #3, #4, #5 [2-MED].

3.2.1. Side view, talent lines up 3 14 mL tubes and fills them with NaCl. TEXT: Step necessary to determine the number of CFUs in perfusate
3.2.2. Talent labels tubes
3.3. Next, secure three agar plates, one for the bacterial perfusion, one for the control perfusion of PBS, and the third one for the initial bacterial suspension used for perfusions [1-MED].

3.3.1. Talent grabs three agar plates and sets them in the laminar hood 

3.4. Label three sectors per plate for the tissue experiment in the following manner 10-1, 10-3 and 10-4 [1-MED]. To count the number of CFUs in the bacterial perfusate, label the plate as follows: 10-1, 10-3, 10-5 and 10-7 [2-CU-TXT].

3.4.1. Over the shoulder, talent outlines three sectors on the experimental plate and places the plate in the laminar hood open to get rid of excess moisture
3.4.2. Talent labels the quadrants on the plate for the initial suspension. TEXT: Do not forget about an additional plate for the control perfusion
3.5. Vortex the tubes containing the tissue biopsy for 15 seconds each to make serial dilutions [1-MED].

3.5.1. Talent vortexes tubes containing the samples shortly before making individual dilutions
3.6. To prepare the serial dilutions, transfer 100 µL of tube #1 to tube #2 and vortex the tube to thoroughly mix the solution [1-MED]. 
3.6.1. Talent transfers aliquot from tube #1 to tube #2, then vortexes the tube 

3.7. Spread 100 µL of the contents of tube #1 and #2 onto the corresponding sectors 10-1 and 10-3 of the agar plate [1-CU]. Then spread 10 µL of tube #2 on sector 10-4 [2-CU]. Repeat this step 4 times to obtain 4 separate growths from each volume of 10 µL [3-MED].

3.7.1. Talent adds 100 µL aliquots of bacteria from tube #1 and tube #2 to plate, then spreads bacteria evenly into two dedicated sectors (it is the step of two actions one after the other) 

3.7.2. Talent takes aliquot of tube #2 and put a droplet into another piece 
3.7.3. Talent repeats 4 times step from 3.7.2

3.8. To prepare serial dilutions of the initial culture, first vortex the solution for 15 seconds [0-MED] and transfer 100 µL of bacterial suspension to tube #3 and mix vigorously by vortexing [1-MED]. Add 100 µL of tube #3 to tube #4 and mix again [2-MED]. Repeat the procedure for tube #5 from tube #4 [3-MED].

3.8.0 Added shot: Talent vortexes the initial bacterial culture 

3.8.1. Talent transfers culture to tube #3 and mixes contents 

3.8.2. Over the shoulder, talent transfers aliquot from tube #3 to #4 and mixes contents 

3.8.3. Over the shoulder, talent transfers aliquot from tube #4 to #5 and mixes contents
3.9. Spread 100 µL of the contents of tubes #3, #4, #5 and the labelled initial culture, respectively, onto sectors 10-3, 10-5, 10-7 and 10-1 of the blood agar plate [1-MED-TXT].

3.9.1. Over the shoulder, talent spreads contents from one tube and spreads it onto one quadrant/sector. TEXT: #3: 10-3, #4: 10-5, #5: 10-7, initial culture: 10-1
3.10. Leave the blood agar plates under the laminar hood to air dry the bacterial spreads, typically for 10 minutes [1-MED]. Afterwards, place the plates at 37 °C for overnight incubation [2-MED].
3.10.1.  Talent leaves blood agar plates in hood to air dry
3.10.2.  Talent places plates in incubator 

3.11. After overnight incubation, count the bacterial colonies to obtain the number of CFUs [1-MED].
3.11.1.  Talent holds up plate to light and counts colonies with marker 
4. Results: Direct Evaluation of Bacterial Adhesion
4.1. Under shear stress conditions, similar bacterial attachment across the various graft tissues was observed for both S. aureus and S. epidermidis infection [1-LM]. 
4.1.1. 58476fig2large.jpg & 58476fig3large.jpg. Video Editor: When the voiceover begins show both images with all text. Add labels “S. aureus” and “S. epidermidis” above figures 2 and 3 respectively when said. 
4.2. Following the procedure, S. sanguinis displayed significant reduction of adherence to the BJV wall when compared to the BP patch [1-LM]. 
4.2.1. 58476fig4large.jpg. Video Editor: Display the entire figure with all text. When „BJV Wall” is said add a box around the bar for BJV and add a box around the BP bar when said. 
4.3. When comparing the 3 species of bacteria, S. sanguinis presents significantly lower adhesion to the BJV wall in relation to S. aureus and S. epidermidis [1-LM]. 

4.3.1. 58476fig8large.jpg. Video Editor: Display the entire figure with all text. Add text “BJV Wall” above the entire figure. When “S. sanguinis” is said add an arrow pointing at the respective bar. 
5. Conclusion (said by authors on camera)
5.1. Bartosz Ditkowski: While attempting this procedure, it’s important to remember to have prepared graft tissues of the same height. It will ensure similar conditions across all of studied specimens and minimize data variability between different series of experiment.

5.1.1. Step 2.1, Shot 2.1.1 

5.2. Bartosz Ditkowski: After its development, this technique allows researchers to explore their complex physiological systems in the stepwise manner by enriching their in vitro model approaches with different elements to build up full complexity close to `in-vivo`status.

Provided Media

Insert your media filenames here.

2.10/2.10.1 – Fig. 9.jpg (presenting a skin biopsy punch used for preparing a patch of the tissue) (It is no longer necessary since the talent presents the scalpel on camera)
4.3/4.3.1 - Fig. 8.tiff (showing result of adhesion to BJV across 3 species)

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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