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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)  
No
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.

2. Does your protocol include software usage? (Y/N)
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.
NO
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.)

2.4, 2.6, 3.2, 3.3, 3.4 
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.)

2.4, 3.4
5. Will the filming need to take place in multiple locations? (Y/N) 
If yes, how far apart are the locations? 
NO


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. Tianming Wang: The protocol provides an easy-to-handle and widely compatible primary cell culture method for marine invertebrates [1].
1.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

1.2. Tianming Wang: This technique gives the researchers a way to culture the marine invertebrate cells for comparatively long time [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. Dexiang Huang: Cultured cells should be provided with consistent genetic background for different further biological experimental applications in marine biology researches [1].
1.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

1.4. Jingwen Yang: To the new researches in this field, we believe that the indicated optional simplified protocol should be a good choice to get success [1].
1.4.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.


Introduction of Demonstrator: (Said by you on camera)

1.5. Jingwen Yang: Demonstrating the procedure will be Xu Chen and Bing zhang, two grad students from our laboratory [1] [2]. 
1.5.1. Interview style: Author saying the above 
1.5.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.




Section - Protocol
2. Intestinal Cell Preparation
2.1. After anaesthetization, dissect and collect the anterior intestines [1], then section the tissue samples vertically and remove the inner contents [2]. 
2.1.1. Talent collects the intestines.
2.1.2. Talent cuts the tissue, and removes the inner contents.
2.2. Wash the tissue samples in PBS twice [1] and disinfect them by immersion in a 75% ethanol solution for no longer than 2 seconds [2]. Then, wash the tissue samples in PBS three times to remove ethanol [3] and transfer about 100 milligrams of tissue sample into a 2-millliliter sterile microcentrifuge tube [4].
2.2.1. Talent washes the samples.
2.2.2. Talent immerses the samples in ethanol for 2 seconds.
2.2.3. Talent washes the samples.
2.2.4. Talent transfers samples into a tube.
2.3. Add 1.5 milliliters of pre-optimized culture medium to the sea cucumber intestinal tissue block and mince the block with sterilized surgical scissors [1] until the solution is cloudy [2]. 
2.3.1. Talent adds medium into the tube, and minces the blocks.
2.3.2. CU: Talent shows the solution is cloudy.
2.4. Add 400 microliters of 0.25% trypsin, mix the solution by inversion [1], and incubate it for 5 minutes at room temperature [2]. Then, filter the solution using a 100-micron cell strainer and collect the filtrate in a new sterile 2-milliliter microcentrifuge tube [3].
2.4.1. Talent adds solution into the tube, and inverts.
2.4.2. Talent filters the solution, and collects in a tube. Important Step
2.5. Tianming Wang: For optional simplified protocol, tissue blocks cut in culture medium (with high level of antibiotics) can be directly transferred into dishes and subsequently incubated [1].
2.5.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
2.6. Centrifuge the tube at 1,700 times g for 3 minutes [1], discard the supernatant, and then resuspend the pellet in culture medium with antibiotics [2] and wash it with culture medium twice [3].
2.6.1. Talent places the tube into a centrifuge. Videographer: Take multiple shots, as this will be used later.
2.6.2. CU: Talent removes the supernatant, and adds medium to resuspend the pellet. Important Step
2.6.3. Use 2.5.1.
3. Cell Culture
3.1. Preset the incubator for cell culture and run it in advance for at least 24 hours with temperature of 18 degrees Celsius and saturated humidity [1]. 
3.1.1. Talent turns on the incubator, and adjusts settings.
3.2. Then, resuspend the cells using 200 microliters of indicated medium [1], and transfer them into 4-centimeter dishes [2].  
3.2.1. Talent adds medium to resuspend the cells. Important Step
3.2.2. Talent transfers the cell suspension into dishes.
3.3. Culture the cells in an incubator [1]. After 6 hours, take out the dish from the incubator and add 2.0 milliliters of indicated medium to the cell culturing dishes [2]. Every 12 hours, change half of the medium [3].
3.3.1. Talent places the dishes in an incubator.
3.3.2. Talent takes out the dish from the incubator and add 2.0 milliliters medium into dish.
3.3.3. Talent removes the medium and adds new medium. Important Step
3.4. After 5-7 days, the cells start to divide [1]. Reduce the adverse effects of antibiotics by reducing the concentration of indicated antibiotics, penicillin, streptomycin, and gentamicin, in the culture medium by half [2]. Every two to three days [3], replace the cell culture medium [4].
3.4.1. CU: Shot of the cells.
3.4.2. Talent adds compound into medium to prepare the half antibiotics concentration.
3.4.3. Talent takes out the dishes from the incubator.
3.4.4. CU: Talent removes medium and adds medium into the dishes. Important Step
3.5. When the primary cell density reaches 60%, conduct cell passaging [1]. First, wash the cultured cells twice using PBS at room temperature [2]. Add 200 microliters of 0.25% trypsin solution to each dish and manually agitate the dishes [3] ensuring the whole bottom is covered [4].
3.5.1. Talent shows the cell density at 60%.
3.5.2. Talent adds buffer into the dishes, agitates, and then removes the buffer.
3.5.3. Talent adds solution into each dish, and agitates the dishes.
3.5.4. CU: Shot of the whole bottom covered.
3.6. Discard the trypsin solution and incubate the cells for 5 minutes at room temperature [1]. Wash the cells with 1 milliliter of fresh culture medium by pipetting and resuspending the cells [2]. Transfer 0.5 milliliters of cell suspension to a new dish, add 1.5 milliliters of fresh medium [3], and incubate the cells at 18 degrees Celsius [4].
3.6.1. Talent removes the solution and places the dishes on a surface.
3.6.2. Talent adds 1 mL medium into one dish, and pipettes up and down.
3.6.3. CU: Talent transfer 0.5 milliliter cell suspension into a new dish, and adds 1.5 mL of medium.
3.6.4. Talent places the dish in the incubator.
3.7. After 12 hours, change the medium [1] and observe the cells under a microscope to evaluate the conditions [2].
3.7.1. Talent takes out the dish from the incubator, and changes the medium.
3.7.2. Talent places the dish under a microscope.
4. Apoptosis Induction and Detection in A. japonicus Intestinal Cells
4.1. Prepare three experimental groups including control, and two groups of solutions with 1 micromolar, and 100 micromolar DXMS (pronounce as dexamethasone) [1]. After incubation with or without DXMS for 0 hour, 24 hours, or 48 hours, wash the cells with PBS three times [2].
4.1.1. Talent shows three groups of samples.
4.1.2. Talent adds buffer into the cells, agitates, and discards the buffer.
4.2. After turning off the light, add 300 microliters of Hoechst 33258 (pronounce as 3-3-2-5-8) solution per well to a 12-well plate, and gently agitate the plate to cover all cells ensuring their staining [1]. Incubate at 18 degrees Celsius for 30 minutes [2]. 
4.2.1. CU: Turn off the light, talent adds solution into wells, and agitates the plate.
4.2.2. Talent places the plate into an incubator.
4.3. Then, remove the Hoechst staining solution and fix the cells by adding 300 microliters of a 4% paraformaldehyde solution in PBS to each well [1-TXT]. Gently agitate for 15 minutes [2].
4.3.1. CU: Talent removes staining solution, and adds another solution into each well. TEXT: CAUTION: Paraformaldehyde is moderately toxic by skin contact or inhalation. Video editor: show the text when talent adds the solution.
4.3.2. Talent places the plate with the silver paper covered on an agitator.
4.4. After that, wash the fixed cells three times in PBS [1]. Keep the PBS after the last washing to keep cells covered [2].
4.4.1. Talent adds buffer, agitates, removes the buffer and re-add the buffer.
4.4.2. Talent shows the plate with PBS.
4.5. Turn on the fluorescent microscope hardware including the mercury lamp power, the fluorescent light power, and the PC [1]. Log into the operating system account, launch the software, and check its configuration [2].
4.5.1. Talent turns on the two lamp power, and the PC. 
4.5.2. Talent operates on the computer.
4.6. Place the prepared plate on the microscope stage. Position the sample over the objective lens using the stage controller [1]. Find the cells of interest under the light microscope [2]. 
4.6.1. Talent places the plate on the stage, and adjusts the stage controller.
4.6.2. SCOPE: Talent finds the cells of interest under light microscope.
4.7. Switch to fluorescent microscopy [1], and adjust the parameters of the excitation and emission to approximately 352 nanometers and 461 nanometers, respectively, for nuclei DNA observation [2]. Capture the images [3].
4.7.1. Talent switches to fluorescent microscopy.
4.7.2. SCREEN: Talent adjusts the parameters. 60557 screenshot.avi (0:42-0:56)or (1:50-1:59)or(2:00-2:18)or(3:52-4:00)or(5:45-5:52)
4.7.3. SCREEN: Talent captures images. 60557 screenshot.avi (2:42-2:55)or(3:15-3:30)or(4:30-4:55)or(5:53-6:26)



Section – Results
5. Results: Microscopy and Statistical Analysis
5.1. In this study, primary intestinal cell culture of A. japonicas (pronounce as sea cucumber) was established and passaged. Round cells in different stages of culturing are shown here [1].
5.1.1. Figure 1
5.2. Cells attached to the bottom of dishes on the third day after being seeded [1]. Cell proliferation on the seventh day [2]. Cells attached to the bottom of the dishes after passaging [3]. And cells that lost activity and were dying after ten passages [4].
5.2.1. Figure 1 – Video editor: Emphasize Figure 1A.
5.2.2. Figure 1 – Video editor: Emphasize Figure 1B.
5.2.3. Figure 1 – Video editor: Emphasize Figure 1C.
5.2.4. Figure 1 – Video editor: Emphasize Figure 1D.
5.3. The EdU staining assays provide direct evidences to reveal the proliferative activity of these round cells in later stage [1].
5.3.1. Figure 2
5.4. The cultured cells were treated with DXMS for different time periods, followed by Hoechst 33258 staining for apoptotic cell detection [1].
5.4.1. Figure 4
5.5. The stimulation with 1 micromolar DXMS increased the apoptotic cell rate most rapidly compared with the control and the 100 micromolar DXMS stimulation [1].
5.5.1. Figure 5



Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Bing Zhang: Cell treatments before incubating is critical for long term culture, it is recommended to try the optional simplified protocol when the cells don’t grow well [1].
6.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera. – Video editor: B-roll suggestion: Shot 2.4.1.
6.2. Xu Chen: Paraformaldehyde is moderately toxic by skin contact or inhalation, and it is designated as a probable human carcinogen [1].
6.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
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