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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  Y
Can you record movies/images using your own microscope camera? (Y/N) Y

2. Does your protocol include software usage? (Y/N) 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.

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
2.3; 3.3; 3.4; 3.6; 3.7; 3.8
4. 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.)
3.3; Ensure do not damage the bottom agarose layer when position zebrafish embryos into two tows. After creating the agarose upper layer, adjust the position of each embryos immediately if needed.
4.3; To ensure each embryo is within the working distance of the objective, the infection site should be positioned face the cover slide as close as possible.

5. Will the filming need to take place in multiple locations? (Y/N) 
If yes, how far apart are the locations? 
1st floor and 3rd floor of the same building 

Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.

1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.1. Bo Yan: This protocol can clearly differentiate macrophage cell death modes during mycobacterial infection [1].

1.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

1.2. Bo Yan: By observing multiple embryos in parallel, it greatly increases the probability of capturing the entire macrophage lytic cell death process [1].

1.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

OPTIONAL Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.3. Liangfei Niu: This protocol may also be applied to the observation of cell death and other cellular behavior in similar scenarios involving infection or sterile inflammation [1].

1.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

1.4. Kaile Zhang: During the extended live imaging, it is very important to keep the intensity of the laser as low as possible to avoid photobleaching and toxicity [1].

1.4.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

Ethics Statement:

1.5. Procedures involving animal subjects have been approved by Shanghai Public Health Clinical Center, Fudan University.




Section - Protocol
2. M. marinum Single Cell Inoculum Preparation
2.1. After inoculation according to the manuscript, centrifuge the culture at 3,000 times g for 10 minutes [1] to collect the M. marinum (pronounce as Mycobacterium marinum) as a pellet. Discard all but 300 microliters of the supernatant, and resuspend the pellet [2]. 
2.1.1. Talent places the tube into a centrifuge.
2.1.2. CU: Talent removes part of the supernatant, and resuspends the pellet.
2.2. Add 3 milliliters of 7H9 (pronounce as seven-H-nine) medium with 10% glycerol to further resuspend the pellet [1], and then, sonicate the suspension in a water bath at 100 Watts with 15-second ON, and 15-second OFF for a total of 2 minutes to achieve a single cell homogenate [2]. 
2.2.1. CU: Talent adds medium to resuspend the pellet.
2.2.2. Talent places the tube into a water bath, and adjusts the sonication settings.
2.3. Transfer the bacterial suspension to a 10-milliliter syringe [1], and pass through a 5-micron filter to remove any bacterial clumps [2]. 
2.3.1. Talent draws up the suspension into a syringe.
2.3.2. Talent passes the suspension through a filter. Important Step
2.4. Using a spectrophotometer, measure the optical density of the suspension [1] and dilute it with 7H9 media containing 10% glycerol [2] to OD600 at 1 [3]. Divide the suspension into 10-micoliter aliquots [4] and store at −80-degree Celsius freezer for future use [5]. 
2.4.1. Talent operates on a spectrophotometer.
2.4.2. Talent adds medium into the suspension.
2.4.3. Talent shows on the spectrophotometer the value equaling 1.
2.4.4. Talent divides the suspension into tubes.
2.4.5. Talent places the tubes into a freezer.
3. [bookmark: _GoBack]Infection via Bacterial Microinjection
3.1. First, heat the agarose in a 95-degree Celsius heating block until it is completely melted [1]. Maintain the agarose in liquid form by placing it in a 45-degree Celsius heating block [2]. 
3.1.1. Talent places the agarose in a heating block.
3.1.2. Talent transfers the agarose into another heating block.
3.2. To mount for intramuscular infection in the trunk region, create the bottom agarose layer by pouring 0.5 milliliters of 1% weight by volume agarose evenly onto a glass slide [1]. Place the slide on an ice box or cold surface for 3 minutes to solidify [2]. 
3.2.1. CU: Talent pours agarose onto a glass slide.
3.2.2. Talent places the slide on a cold surface.
3.3. After anesthetizing the zebrafish embryos, then, place up to 60 zebrafish embryos on the bottom agarose layer and lay them out carefully into two rows [1]. Remove any remaining water on the bottom agarose layer with tissue paper [2] before adding 0.3 milliliters of 0.5% weight by volume agarose to create the upper layer [3].
3.3.1. Talent places the embryos onto the agarose layer on the slide. Important Step
3.3.2. Talent uses a tissue paper to remove water. Important Step
3.3.3. Talent adds agarose on top. Important Step
3.4. Ensure that the embryos are completely embedded in the agarose [1]. Return the glass slide to the ice box again to solidify the agarose [2]. Keep the top layer of the agarose moist by covering the surface with extra E3 egg water [3].
3.4.1. Shot of the agarose and embryos on the glass slide.
3.4.2. Talent places the slide onto a cold surface. Important Step
3.4.3. CU: Talent adds extra water onto the agarose. Important Step
3.5. Next, adjust the microinjector and micromanipulator to the proper position and setting for microinjection [1]. Transfer 3 microliters of prepared bacterial culture into the prepared needle using a micro loader. Pipette slowly and carefully to avoid forming air bubbles [2].
3.5.1. Talent adjusts the microinjector and micromanipulator.
3.5.2. CU: Talent loads bacterial preparation into a needle.
3.6. Inject 100 cfu into the trunk region [1] [2-LM]. After microinjection, carefully flush the zebrafish embryos into fresh egg water with a plastic pipette [3].
3.6.1. CU: Talent injects into the embryo. Important Step
3.6.2. Figure 3A – Video editor: Use as inset.
3.6.3. Talent flushes embryos into fresh water. Important Step
3.7. To mount for the midbrain infection, use a plastic pipette to transfer the 4–6 tricaine-anesthetized embryos into the agarose [1]. Position the head of each embryo upwards carefully with a 10 G needle [2]. Once all embryos’ positions are fixed, transfer the glass slide to an ice box or cold surface to let the agarose solidify [3].
3.7.1. CU: Talent places the embryos into the agarose. Important Step
3.7.2. ECU: Talent adjusts the position of an embryo. Important Step
3.7.3. Talent places the slide on a cold surface. Important Step
3.8. Inject 500 cfu into the midbrain [1] [2-LM]. After microinjection, carefully flush the zebrafish embryos into fresh egg water with a plastic pipette [3].
3.8.1. CU: Talent injects into the embryo. Important Step
3.8.2. Figure 3B – Video editor: Use as inset.
3.8.3. Talent flushes embryos into fresh water
4. Live Imaging of the Infection
4.1. Once the agarose has completely solidified, cover the agarose with a layer of egg water [1]. After setting up the environmental chamber, place the 35-millimeter glass bottom dish with the zebrafish in the environmental chamber [2].
4.1.1. Talent adds water onto the agarose.
4.1.2. Talent places a dish into the environmental chamber.
4.2. Open the 405 (pronounce as 4-oh-5) Diode, Argon at 20% power, and DPSS (pronounce as D-P-S-S) 561-nanometer laser. Set up the appropriate laser power and spectrum settings. Choose the “XYZ” “Sequential Scan” acquisition mode and set images format to “512 x 512 pixels” [1].
4.2.1. SCREEN: Talent sets up in the software.
4.3. Switch to “Live Data Mode”. Target the position of the first zebrafish and mark the “Begin” and “End” Z position. Repeat this process for each of the remaining embryos. Add a “Pause” at the end of the program [1]
4.3.1. SCREEN: Talent switches to live data mode, and marks the position of the fish. Important Step
4.4. Define the loop and cycle of the program, and save the file [1].
4.4.1. SCREEN: Talent defines the loop and cycle, and saves the file.

Section – Results
5. Results: Morphological Changes in M. marinum Infection Induced Macrophage Lytic Cell Death and UV Induced Macrophage Apoptosis
5.1. In this study we utilized previously reported Tg(coro1a:eGFP;lyzDsRed2) (pronounce as transgenic-coro-one-a-e-G-F-P-lyz-Ds-Red-2) and Tg(mpeg1:loxP-DsRedx-loxP-eGFP;lyz:eGFP) (pronounce as transgenic-M-peg-one-lox-P-Ds-Red-lox-P-e-G-F-P-lyz-e-G-F-P) to distinguish the macrophages and the neutrophils in vivo [1].
5.1.1. LAB MEDIA: Video 1
5.2. A macrophage heavily engorged with bacteria became round and displayed reduced motility [1], with eventual cytoplasmic swelling [2], rupturing of the cell membrane [3], and quick dissemination of the cytoplasmic content [4].
5.2.1. LAB MEDIA: Figure 5A
5.2.2. LAB MEDIA: Figure 5A – video editor: Emphasize the black dashed line in the second and third images, both top and bottom.
5.2.3. LAB MEDIA: Figure 5A – video editor: Emphasize the black arrows in the bottom third image.
5.2.4. LAB MEDIA: Figure 5A – video editor: Emphasize the red dashed line in the top and bottom last images.
5.3. UV irradiated macrophages showed typical apoptotic cell phenotypes, such as cell shrinkage [1], nuclear fragmentation, and chromatin condensation [2].
5.3.1. LAB MEDIA: Video 2
5.3.2. LAB MEDIA: Figure 5B – video editor: Emphasize the black arrows in the bottom last two images.
5.4. It was also observed that macrophages actively phagocytosed and disseminateed M. marinum [1].
5.4.1. LAB MEDIA: Video 3
5.5. However, neutrophils had limited phagocytic capability and quickly underwent lytic cell death without obvious bacterial engorgement [1].
5.5.1. LAB MEDIA: Video 4

Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Liangfei Niu: Combined with the powerful gene editing tools, this protocol can provide an effective platform for further understanding the effect of a variety of factors on host-pathogen interaction in vivo [1].
6.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
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