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A. Microscopy: Does your protocol involve video microscopy? Y, LM20 (Leica) stereo microscope
B. Does your protocol include software usage? Y 
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.

C. Which steps of from the protocol section below will viewers benefit most from having filmed?
3.5., 3.7.-3.11. 

D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 3.7., 3.11.
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 significance of your method to the viewer. 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. Bas Zaat: This method can help answer key questions about how biomaterials cause an increased susceptibility to infection, affect the infection progression, and influence immune cell responses in vivo. 
1.2. Xiaolin Zhang: The main advantage of this technique is that it provides a novel animal model that allows the in vivo visualization and intravital analysis of biomaterial-associated infections.   
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.3. Leonie de Boer: Visual demonstration of this method is critical, as the injection of the biomaterial microspheres is a particularly delicate procedure.
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.4. Procedures involving animal subjects have been performed according to the local animal welfare regulations as approved by the local animal welfare committee at Amsterdam UMC and the Netherlands Institute for Neuroscience according to the 2010/63/EU directive.  
Protocol: (read by voice talent at JoVE)
2. “Bacteria-only” and Bacteria-Microspheres Suspension Preparation

2.1. To generate a “Bacteria only” suspension, first transfer 4-5 colonies of the fluorescent S. aureus mCherry strain cultured on tryptic soy agar culture plates supplemented with 10 micrograms/mL of chloramphenicol [1-WIDE-TXT] into 10 mL of tryptic soy broth supplemented with chloramphenicol for growth the mid-logarithmic growth phase at 37 °C with shaking [2-MED].
2.1.1. Talent collecting colon(ies) (TEXT: i.e. RN4220 pWVW189 mCherry) [Shots 2.1.1 and 2.1.2 combined]
2.1.2. Talent adding colon(ies) to broth and placing vials on shaker incubator 
2.2. When the culture reaches an optical density measurement at 620 nm of 0.4-0.8 [1-CU], collect the bacteria by centrifugation [2-MED-TXT] and wash the cells two times with 1 mL of sterile PBS per wash [3-CU-TXT].
2.2.1. Cuvette being added to spectrophotometer
2.2.2. Talent adding tube(s) to centrifuge (TEXT: 10 min, 3500 x g, RT)
2.2.3. Shot of pellet if visible, then PBS being added to tube (TEXT: 10 min, 3500 x g, RT, 1 mL PBS, x2)
2.3. After the second wash, resuspend the pellet in 1.1 mL of PVP [1-MED-TXT] and vortex the bacterial suspension [2-CU] before measuring the optical density again [3-MED].
2.3.1. Talent adding PVP to pellet, with PVP container visible in frame (TEXT: PVP = 4% polyvinylpyrrolidone40)
2.3.2. Bacteria being vortexed

2.3.3. Talent placing cuvette in spectrophotometer
2.4. Then, adjust the concentration of the bacterial suspension with PVP according to the experimental requirements generate the ““Bacteria-only”” suspension [1-CU].
2.4.1.  PVP being added to bacteria, with “Bacteria-only” label visible in frame
2.5. To generate a Bacteria-Microspheres suspension, centrifuge commercial polystyrene microspheres (PS10) [1-MED-TXT] and re-suspend the microsphere pellet in the Bacteria-only suspension [2-CU]. 
2.5.1. Talent adding microspheres to tube, with microspheres container and centrifuge visible in frame as possible (TEXT: 1 min, 1000 x g, RT) [Editor: centrifuge step was not filmed]
2.5.2. Shot of pellet if visible, then “Bacteria-only” suspension being added to microspheres
2.6. Dilute the Bacteria-Microspheres suspension with a half volume of PVP to reach an appropriate concentration of bacteria in the suspension that is approximately 2/3 of that in the “Bacteria-only” suspension [1-CU] and mix the suspension by vortexing [2-MED].

2.6.1. PVP being added to tube, with “Bacteria-Microscpheres” label visible in frame
2.6.2. Mix the suspension by vortexing.
2.7. To check the concentration of the “Bacteria-only” and Bacteria-Microspheres suspensions, add 100 microliters of each suspension to individual wells of a 96-well plate [1-MED-over the shoulder] and serially dilute 10-microliter aliquots of the suspensions in 90 microliters of sterile PBS in subsequent wells, using fresh tips for each dilution step [2-CU].
2.7.1. Talent adding bacteria to well

2.7.2. Bacteria being transferred to subsequent well

2.8. Apply duplicate 10-microliter aliquots of the undiluted and diluted bacterial suspensions onto agar plates [1-CU] and incubate the plates overnight at 37 °C [2-MED].

2.8.1. Aliquots being applied to the plates
2.8.2. Talent placing plate(s) into incubator
2.9. The next morning, count the colonies to calculate of the number of bacteria within the prepared “Bacteria-only” and Bacteria-Microspheres suspensions [1-CU]. 
2.9.1. Shot of plate (Video Editor: please add numbers over colonies to simulate counting)

3. Zebrafish Embryo Injection
3.1. After collecting the zebrafish embryos [1-WIDE], discard any non-transparent, unviable embryos [2-SCOPE], and incubate approximately 60 embryos per 100-mm Petri dish at 28 °C in fresh E3 medium [3-MED].
3.1.1. Talent placing dish of embryos onto bench or entering lab with dish or similar 

3.1.2. Shot of nonviable eggs being pushed aside

3.1.3. Talent placing dish at 28 °C 

3.2. After anesthesia, sequester the GFP+ embryos by fluorescence microscopy [1-LM] for their transfer to a 100-mm Petri dish of E3 medium [2-MED-over the shoulder].

3.2.1. *To be provided by Authors: Shot of GFP+ embryo(s)
3.2.2. Talent adding embryo(s) to dish

3.3. To create an injection mold, fill a 100-mm Petri dish with 1-1.5% liquid agarose [1-MED-over the shoulder] and use a plastic mold template to create grooves in the agarose [2-CU].

3.3.1. Talent adding agarose solution to dish  
3.3.2. Mold being placed into agarose  [Shots 3.3.1 and 3.3.2 combined]
3.4. When the agarose has solidified, remove the mold [1-CU] and cover the agar with E3 medium supplemented with 0.02% tricaine [2-MED-over the shoulder].
3.4.1. Shot of mold being removed/grooves in agarose

3.4.2. Talent adding medium to plate, with medium container visible in frame
3.5. On day-3 post-fertilization, use forceps to break the tip of a pulled glass microcapillary needle to achieve tips with an approximately 20-micrometer outer diameter under a light microscope with a scale bar in the ocular [2-SCOPE-TXT]. 

3.5.1. Tip being broken (TEXT: i.e., 20-micrometer outer diameter for 10-micrometer microsphere injection) 
3.6. Xiaolin Zhang: “The modification of the opening of the needle tip is critical for the injection of the microspheres with the bacteria, as the diameter of the opening needs to be adjusted for microspheres of different sizes.” [1-MED-interview style]
3.6.1. Xiaolin Zhang, speaking the above interview style (looking just off-camera)
3.7. Then use a microloader pipette tip to load the needle with approximately 10 microliters of the Bacteria-Microspheres or “Bacteria-only” suspension [1-MED] and mount the needle onto a micromanipulator connected to a micro-injector [2-CU].
3.7.1. Talent loading needle

3.7.2. Needle being mounted
3.8. Now transfer the selected embryos to the grooved agarose plate [1-MED-over the shoulder].

3.8.1. Talent adding embryo(s) to plate

3.9. After waiting 5 minutes for the embryos to be anesthetized [1-MED], align the embryos within the grooves in a single orientation for their injection [2-CU-TXT] [2-SCOPE].
3.9.1. Talent setting timer, with plate visible in frame
3.9.2. Zebrafish embryos being aligned in the agarose grooves
3.10. Set the micro-injector to the appropriate injection settings [1-MED-TXT] and insert the needle into the muscle tissue of the first embryo at a 45-60° angle under a stereo microscope [2-SCOPE].

3.10.1.  Talent setting micro-injector (TEXT: See text for micro-injector setup details)

3.10.2.  Needle being inserted into embryo(s) [Author comment: 3.10.2, 3.11.1 and 3.11.2 were shot in one video together. In Take 3: 3.10.2 starts at 2’ 32; 3.11.1 starts at 2’ 38; 3.11.2 starts at 2’ 44]

3.11. Gently move the needle back and forth to adjust the position within the tissue as necessary [1-SCOPE] and use the micro-injector foot pedal to inject the loaded suspension [2-SCOPE-TXT].

3.11.1.  Needle position being adjusted

3.11.2.  Suspension being injected (TEXT: Repeat for each embryo)

3.12. Leonie de Boer: “When injecting a Bacteria-Microspheres suspension injection into the muscle tissue of embryos, the needle should be inserted gently but with a steady hand. After a successful injection, a space for the materials and bacteria should be created.” [1-MED-interview style]
3.12.1.  Leonie de Boer, speaking the above interview style (looking just off-camera)
3.13. When all of the embryos have been injected, score the embryos for a successful injection under a stereo fluorescence microscope [1-MED-TXT] and maintain the embryos in E3 medium without tricaine in individual wells of 48-well plates with daily medium changes [2-CU].
3.13.1.  Talent placing plate onto microscope stage/Talent viewing embryos at microscope (TEXT: Discard embryos negative for fluorescent bacteria/microspheres)
3.13.2. Embryo(s) being added to well 
4. Bacterial Culture Quantification and Infection Progression Monitoring
4.1. To monitor the infection progression by colony forming unit quantification, randomly transfer 5-6 viable, infected embryos into individual 2-mL microtubes shortly after injection [1-WIDE] and gently wash the embryos with sterile PBS [2-MED].
4.1.1. Talent adding embryo(s) to tube(s)

4.1.2. Talent washing one embryo, with PBS container visible in frame
4.2. After discarding the washes, add 100 microliters of sterile PBS to each tube [1-CU] followed by two to three sterile, 2-mm-diameter zirconia beads [2-CU].

4.2.1. PBS being added to tube, with PBS container label visible in frame

4.2.2. Bead(s) being added to tube, with bead container label visible in frame

4.3. Then crush the embryos in a homogenizer at 3500 rpm for 30 seconds [1-MED] and culture the homogenate as demonstrated [2-MED-over the shoulder-TXT]. [Author comment: TXT is missing or the indication “TXT” should be removed]
4.3.1. Talent homogenizing tube

4.3.2. Talent plating homogenate 
4.4. Place a 100-mm Petri dish containing E3 medium supplemented with 0.02% tricaine on a stereo fluorescence microscope stage [1-MED] and add 500 microliters of 2% methyl cellulose into the petri dish [2-MED]. 

To monitor the infection progress by fluorescence microscopy, add 500 microliters of 2% methyl cellulose into a 100-mm Petri dish containing E3 medium supplemented with 0.02% tricaine [1-MED] and horizontally align the anesthetized, infected embryos in the dish [2-CU].
4.4.1. Talent adding methyl cellulose to dish, with methyl cellulose container visible in frame Talent placing plate onto microscope stage. [shot moved from 4.5.1] 
4.4.2. Embryos being positioned horizontally Talent adding methyl cellulose to dish, with methyl cellulose container visible in frame. [shot moved from 4.4.1] 
4.5. To monitor the infection progress by fluorescence microscopy equipped the appropriate brightfield and fluorescence filters, align the anesthetized, infected embryos horizontally in the spot of methyl cellulose in the petri-dish [1-CU] and use the brightfield filter to bring on the damaged, injected tissue into focus at a 160 X magnification [1-SCREEN]. Place the embryos on a stereo fluorescence microscope stage equipped the appropriate brightfield and fluorescence filters [1-MED] and use the brightfield filter to bring on the damaged, injected tissue into focus [2-SCREEN].

4.5.1. Talent placing plate onto microscope stage. Embryos being positioned horizontally. [shot moved from 4.4.2]
4.5.2. *To be provided by Authors: Damaged tissue coming into focus

4.6. Set the Z-stack depth at 10 micrometers and the step size at 5 micrometers to allow the recording of 3 consecutive images [2-SCREEN].
4.6.1. *To be provided by Authors: Z-stack depth being set 
4.7. Then image the individual embryos under identical optimized settings at a 160X magnification [1-SCREEN] and use the ObjectJ plugin in ImageJ to analyze the images [2-SCREEN].
4.7.1. *To be provided by Authors: Shot of embryo in field of view [Author comment: this is as same as shown in 4.5.2, just repeated for individual embryos. Therefore, we think it is not necessary to have a separate screen capture here.]
4.7.2. *To be provided by Authors: One Representative shot of image in ObjectJ

5. Results: Representative Intravital Biomaterial-Associated Staphylococcus aureus Infection Analysis  
5.1. Intramuscular injection of S. aureus initiates a dose-dependent infection in embryos [1-LM], with variable infection progression observed in embryos administered high-challenge doses at days 1 and 2 post-injection [2-LM].

5.1.1. Figure 2.tif: no animation

5.1.2. Figure 2.tif: [Video Editor: please emphasize days 1 and 2 data clusters in 6000 and 2000 CFU graphs]
5.2. As demonstrated, it is possible to inject similar numbers of bacteria in the presence or absence of microspheres [1-LM]. 
5.2.1. Figure 3.tif: [Video Editor: please emphasize PS10 + and – day 0 data clusters for both Low and High challenge doses]
5.3. Typically, all embryos with more than 20 colony forming units of S. aureus-mCherry are positive for fluorescence under microscopic scoring [1-LM], although the presence of microspheres seems not to significantly influence the infection progression in the low dose-challenged embryos [2-LM].
5.3.1. Figure 3 with cutoff indicated  (for video only).tif: please add/emphasize blue dotted line OR no animation 
5.3.2. Figure 3.tif: [Video Editor: please emphasize Day 0 and Day 1 Low challenge dose data clusters]
5.4. In the high dose-challenged embryos, the microscopic scoring does not demonstrate any differences in infected the embryo frequency with or without microspheres [1-LM], but quantitative culture reveals higher colony forming unit numbers retrieved from embryos in the S. aureus + microsphere group compared to those harvested from the S. aureus-only group at 2 d post-injection [2-LM].
5.4.1. Figure 3.tif: [Video Editor: please emphasize days 0-2 red dots in high challenge dose graph]
5.4.2. Figure 3.tif: [Video Editor: please emphasize day 2 red squares in high challenge dose graph]
5.5. The presence of a biomaterial influences both the immune cell response [1-LM] and the initial susceptibility to infection [2-LM].
5.5.1. Figure 4 without labeling.psd: [Video Editor: please emphasize S. aureus + PS10 Macrophage infiltration image row]
5.5.2. Figure 4 without labeling.psd: [Video Editor: please emphasize S. aureus + PS10 Infection progression image row]
5.6. For example, at 5 hours post-injection, the macrophage infiltration in response to an S. aureus-only injection [1-LM] is significantly higher than in response to an S. aureus + microspheres injection [2-LM], while at 1-day post-injection, the embryos with microspheres exhibit significantly higher levels of S. aureus infection [3-LM] than the embryos without microspheres [4-LM].

5.6.1. Figure 5 5 hpi macrophage part  (for video).tif: [Video Editor: please emphasize S. aureus Macrophage data cluster]
5.6.2. Figure 5 5 hpi macrophage part  (for video).tif: [Video Editor: please emphasize S. aureus + PS10 data cluster]
5.6.3. Figure 5 1 dpi infection part (for video).tif: [Video Editor: please emphasize S. aureus + PS10 data cluster]
5.6.4. Figure 5 1 dpi infection part (for video).tif: [Video Editor: please emphasize S. aureus data cluster]
6. Conclusion (said by authors on camera):
6.1. Leonie de Boer: It’s important to remember to always adjust the opening of the needle tip to the size of the biomaterials and to adjust the ratio between the bacterial concentration in the “Bacteria-only” suspension and the Bacteria-Microspheres suspension. 
6.2. Xiaolin Zhang: This zebrafish embryo model allows the in vivo visualization and intravital analysis of the infection progression and the provoked immune cell responses in the presence and absence of biomaterials.
6.3. Bas Zaat: This technique provides a novel whole animal model for researchers in the field of biomaterial and biomaterial-associated infection to explore novel anti-infective biomaterials as well as novel antimicrobial treatment strategies for the development of novel, safe medical devices.  

Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

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

3.1.2. 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. 
5.1.1. and 5.1.2. Figure 2. tif – Numbers of CFU of S. aureus retrieved from zebrafish embryos at   

                          different days after injection of bacteria. 

5.2.1. Figure 3. tif – Numbers of CFU and microscopic scoring of mCherry protein-expressing S. aureus (S. aureus-mCherry) in zebrafish embryos, assessed at different time points.
5.3.1. Figure 3 with cutoff indicated  (for video only).tif - Numbers of CFU and microscopic scoring of mCherry protein-expressing S. aureus (S. aureus-mCherry) in zebrafish embryos, assessed at different time points. (for 5.3.1, there is a line indicating cutoff added in the modified Figure 3, please see the modified figure uploaded through the submission link)

5.3.2. Figure 3. tif - Numbers of CFU and microscopic scoring of mCherry protein-expressing S. aureus (S. aureus-mCherry) in zebrafish embryos, assessed at different time points.
5.4.1 and 5.4.2. Figure 3. tif - Numbers of CFU and microscopic scoring of mCherry protein-expressing S. aureus (S. aureus-mCherry) in zebrafish embryos, assessed at different time points.
5.5.1.,5.5.2 and 5.5.3. Figure 4 without labeling.psd - Representative images recording the infection progression of mCherry-expressing S. aureus (red) in presence and absence of 10 µm PS microspheres (PS10, blue) and the provoked infiltration of Kaede protein-expressing macrophages (green) in embryos at different time points after injection.

5.6.1. Figure 5 (5hpi, macrophage infiltration). tif - Fluorescence quantification of the provoked macrophage infiltration in the presence and in the absence of 10 µm PS microspheres (PS10) in zebrafish embryos at 5 h post injection (hpi), using the ObjectJ project file “Zebrafish-Immunotest”.
5.6.2. Figure 5 (1dpi, infection progression). tif - Fluorescence quantification of infection progression in the presence and in the absence of 10 µm PS microspheres (PS10) in zebrafish embryos at 1 d post injection (hpi), using the ObjectJ project file “Zebrafish-Immunotest”.
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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