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Authors, please fill out the brief questionnaire below.   

A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) ____Y_____ If yes, please list make and model of your microscope: _____Nikon TMS_________________________
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__preparation of total lysates and secreted products from Entamoeba histolytica trophozoites, interaction of both cell types and measurement of transepithelial electrical resistance___________
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  ____The most difficult aspect is to accurately assess the very early timepoints of interaction of ameoba products with the epithelium because it needs fast and efficient performance of the procedure that requires practise and experience__________________________

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.  

Procedural Narrative:

The overall goal of this procedure is to assess early host-pathogen interactions and the invasion potential of Entamoeba histolytica (Intro). First, make preparations of the intact trophozoites, the trophozoite total lysates, or the secreted trophozoite products (LAB MEDIA: Upper left T, TL and SP). Then incubate host epithelial cells with appropiate concentrations  of the different trophozoite products (LAB MEDIA: start with MDCK, and add last line on lower left ). Now using immunofluorescence, analyze the treated epithelial cultures for select Entamoeba histolytica proteins that interact with tight junctions of the epithelial cells  (LAB MEDIA: IF assay).  Also measure alterations of the paracellular barrier by  transepithelial electrical resistance (LAB MEDIA: TER estimation). Taken together, results can demonstrate  tight junction disassembly by Entamoeba histolytica, and also pin-point the participation of the select  complexes in this process (P5).




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 use statement 1.8 to introduce these demonstrators (for example, the PI introduces students)

1.1. Abigail Betanzos: The key advantages of this technique are the use of different products of the parasite to evaluate the translocation of the Entamoeba histolytica factors into the host epithelium; as well as to demonstrate the participation of these factors on tight junction opening of host cells, at very early times of infection.   
1.2. Esther Orozco: This method can help answer key questions in the amoeba invasiveness field, such as understanding the molecular interactions among epithelia and the Entamoeba histolytica parasite.  
1.3. Cecilia Bañuelos Jonnatan Pais-Morales: The implications of this technique extend toward therapy of amoebiasis, because these virulence factors, such as the EhCPADH112 complex, could be exploited as targets in novel treatment strategies.  
1.4. Guillermina García-Rivera: Though this in vitro method can provide insight into the participation of an Entamoeba histolytica virulence factor in initial host-parasite interactions, it can also be applied to other systems, such as in vivo infection models in hamsters, mice or guinea pigs, and also in human intestinal biopses.
1.5. Rosario Javier-Reyna: Generally, individuals new to this method will struggle because they do not know the appropiate incubation times, proportions of the two cell types for co-incubations, and also how to obtain the different E. histolytica products and how to measure TER.


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. Preparation of cultures and trophozoite lysates
2.1. Culture the MDCK cells [Text over video: type I ] in 10 mL of complemented DMEM media at 5% CO2 and 37°C.
2.1.1. MED/CU: Talent places in 10 mL of complemented DMEM on MDCK cells.

2.2. Axenically grow 1x105 trophozoites of Entamoeba histolytica [Text over video: HMl:IMSS clone A] in 15 mL of TYI-S-33 medium at 37°C. To detach the trophozoites, chill the tube for 5 to 10 minutes in an ice-water bath. 
2.2.1. MED/CU: Talent removes 15 mL screw-cap tubes of trophozoites in TYI-S-33 medium from the 37°C incubator. 
2.2.2.  CU: Talent places the tube in an ice-water bath. 

2.3. Then transfer the culture aseptically into a conical tube, and centrifuge at 360g for 10 minutes at 4°C. Now carefully decant the supernatant, add ice-cold PBS to the pellet, and  invert the tube several times to disperse the cells. 
2.3.1. MED/CU: Talent transfers the culture aseptically into a conical tube.
2.3.2. MED: Talent places the tubes into the centrifuge. 
2.3.3. ECU: Talent carefully decants the supernatant.
2.3.4. CU: Talent adds ice-cold PBS to the pellet and  inverts the tube several times to disperse the cells. 

2.4. After centrifugation, determine the trophozoites number using a hemocytometer.
2.4.1. MED: Talent loads the trophozoites onto a hemocytometer slide.

2.5. To lyse the trophozoites, snap-freeze  [Text over video: 600,000 trophozoites/mL] in liquid nitrogen for 1 minute, thaw at 4°C and vortex vigorously [Text over video: Repeat 3 times]. Now activate the proteases present in the lysates with 0.02% β-mercaptoethanol.
2.5.1. MED/CU: Talent immerses trophozoites in liquid nitrogen.
2.5.2. CU: Talent removes thawed tube  from ice bucket and vortex vigorously
2.5.3. CU/ECU: Talent adds β-mercaptoethanol solution to the sample.

3. Preparation of trophozoite secreted products
3.1. Dilute 9x106 trophozoites in 3 ml of ice-cold PBS and transfer the cells into a 50 ml conical tube. 
3.1.1. CU/ECU: Talent dilutes trophozoites in 3 ml ice-cold PBS (get shot of label on tube: 9x106 ), and transfers the cells into a 50 ml conical tube. 

3.2. Now place the trophozoite suspension at a 5-degree tilted horizontal angle in a 37°C incubator for 2 hours. 
3.2.1. CU/ECU: Talent places the trophozoite suspension at a 5° tilted horizontal angle in a 37°C incubator.

3.3. To collect the secreted products, centrifuge the tubes at 360 x g for 10 minutes. 
3.3.1. MED: Talent starts  centrifuge at 360 x g for 10 minutes. 

3.4. Use a disposable and sterile syringe to carefully collect the supernatant, avoiding contamination of the samples with trophozoites from the pellet.
3.4.1. ECU: Using a disposable and sterile syringe, Talent carefully collect the supernatant, avoiding the pellet.

3.5.  Then to eliminate any transferred cells, pass the supernatant through a 0.22 micron cellulose acetate membrane. Now activate the proteases with 0.02% β-mercaptoethanol.
3.5.1. CU: Talent passes the supernatant through a 0.22 micron cellulose acetate membrane. 
3.5.2. ECU: Talent adds  0.02% β-mercaptoethanol to the sample. {Comment: pure β-mercaptoethanol is added to a final concentration of 0.02%}.

4. Interaction of MDCK cells with trophozoites, trophozoite lysates or secreted products
4.1. To the confluent MDCK cell monolayers, add live trophozoites [Text over video: 1 MDCK:1 amoeba], trophozoite lysates [Text over video:  1 MDCK : 2 amoeba] or secreted products [Text over video:  1 MDCK : 10 amoeba]. Then incubate at 37°C for 2 or 30 minutes. 
4.1.1. CU/ECU: To the confluent MDCK cell monolayers, Talent adds live trophozoites, then trophozoite lysates to another well and then secreted products to a third well. 
4.1.2. MED/CU: Talent places cultures in the 37°C incubator. {Comment: This step was omitted because the same procedure is being shown in step 4.3}

4.2. For immunofluorescence, culture the MDCK cells on sterile glass coverslips inside a 24-multiwell cell culture dish. Inspect the cells on the inverted microscope until they reach 100% confluence. 
4.2.1. CU: Talent places a ssterile glass coverslip inside a 24-multiwell cell culture dish and seeds MDCK cells into one well. 
4.2.2. MED/CU: Talent evaluates cultured cells in 24-well plate under an inverted microscope. 

4.3. Add the different conditions of trophozoites diluted in one mL of warm PBS. Include the control conditions of MDCK cells with PBS and no E. histolytica, as well as MDCK cells with the different conditions of trophozoites, but omitting incubation with primary antibodies. {Comment: Step 4.4 is actually part of this step and has been deleted below} Place the culture plate in the incubator for 2 or 30 minutes. 
4.3.1. ECU: Talent adds the different conditions of trophozoites diluted in one mL of warm PBS – make sure to get shot of tube labels: live trophozoites (T), trophozoite total lysates (TL) and secreted products (SP).
4.3.2. ECU: In one control well, talent adds PBS and no E. histolytica. {Comment: former step 4.4.1}
4.3.3. MED/CU: Talent labels plate to indicate control wells of  trophozoites minus primary antibodies. {Comment: former step 4.4.2}
4.3.4. MED/CU: Talent places the culture plate in the incubator. 

4.4. Include the control conditions of MDCK cells with PBS and no E. histolytica; and MDCK cells with the different conditions of trophozoites but omitting incubation with primary antibodies.
4.4.1. ECU: In one control well, Talent adds PBS and no E. histolytica.
4.4.2. MED/CU: Talent labels plate to indicate control wells of  trophozoites minus primary antibodies. {Comment: these steps were inserted into step 4.3 as described above}

4.5. Next, wash the epithelial cells five times with cold PBS to eliminate unbound molecules or trophozoites. Fix and permeabilize the cells with one mL of 96% ethanol for 30 minutes at -20°C.
4.5.1. MED: Talent adds cold PBS to a well of epithelial cells and then aspirates off the solution. 
4.5.2. CU/ECU: Talent adds one mL of 96% ethanol.

4.6. In a humid chamber, take the coverslips out of the wells, carefully remove excess liquid from the edge using filter paper, and immerse the  coverslip, with the cells facing downward, into 0.5% BSA blocking solution. Incubate the samples for 1 hour at room temperature. 
4.6.1. CU/ECU: In a humid chamber, Talent uses fine forceps to remove a coverslip out of the well, then carefully remove excess liquid from the edge using filter paper, and then immerses the  coverslip, with the cells facing downward, into 0.5% BSA blocking solution. 
4.6.2. MED/CU: Talent sets samples aside to incubate at room temperature. 

4.7. Meanwhile, prepare a mixture of primary antibodies in PBS [Text over video: mα-EhCPADH112  and pα-ZO-1]. Lift the coverslips from the blocking solution, dry any excess liquid on filter paper, transfer  the cells to the antibody solution, and incubate the samples overnight at 4°C.
4.7.1. CU/ECU: Talent adds  a the primary antibodies to PBS – get shot of reagent labels “ mα-EhCPADH112”  and “pα-ZO-1”. 
4.7.2. ECU: Talent lifts the coverslips from the blocking solution, dries any excess liquid on filter paper, then transfers  the cells to the antibody solution.
4.7.3. MED/CU: Talent places the samples at 4°C.

4.8. Wash the cells five times with one mL of PBS to remove unbound molecules. Now prepare a mixture of the two fluorescent secondary antibodies in PBS. Incubate the samples in secondary antibodies for 1 hour  at room temperature in the dark. 
4.8.1. MED/CU: Talent aspirates off the solution and {Comment: new shot} 4.8.1.2. adds one mL of PBS.
4.8.2. CU/ECU:  To PBS, Talent adds goat anti-IgM mouse coupled to FITC (1:100 dilution) and goat anti-IgG rabbit coupled to TRITC (1:50 dilution)  - get good shot of labels on reagent tubes.
4.8.3. MED-over-the-shoulder: Talent adds secondary antibodies to the samples and places them in the dark at room temperature.. 

4.9. For nuclear staining, incubate the cells for 3 minutes with 200 μL of 0.05 mM DAPI solution at room temperature in the dark. 
4.9.1. CU/ECU: Talent  adds 200 μL of 0.05 mM DAPI solution to the cells and places the samples in the dark at room temperature.
4.9.2. MED: Talent places the samples in the dark at room temperature. {Comment: This shot was combined with 4.9.1}

4.10. Now analyze the preparations by confocal microscopy through Z-stack sections and xz-planes.
4.10.1. MED: Talent places the  samples under the confocal  microscope, and acquires some Z-stack sections and xz-planes.

4.11. In coincubation experiments using protease inhibitors or specific antibody, incubate each experimental condition for 20 minutes  at 4°C [Text over video: 1x105 trophozoites] with protease inhibitors  or  monoclonal antibody.
4.11.1. LAB MEDIA: Figure 2A.
 
5. Measurement of transepithelial electrical resistance (TER)
5.1. Culture MDCK cells on sterile transwell permeable supports. In the upper compartment, place 100 μL of the cellular suspension, and in the lower compartment place 600 μL of supplemented DMEM medium. Place the prepared transwell filters into the incubator. 
5.1.1. MED/CU: From the incubator, Talent removes MDCK cells on sterile transwell permeable supports. {Comment: this step did not make sense at this point of the procedure}
5.1.2. ECU: In the upper compartment,  Talent places 100 μL of the cellular suspension.
5.1.3. ECU:  In the lower compartment, Talent places 600 μL of supplemented DMEM medium.
5.1.4. Put the MDCK cells on sterile transwell permeable supports into the incubator. {Comment: this shot was added here}

5.2. On an inverted microscope, verify that  the cells are 100% confluent. 
5.2.1. MED/CU: Talent examines culture under an inverted microscope. 

5.3. Collect  and pool medium from the upper compartment of each transwell. To 50 μL of this media mixture, add 50 μL of trophozoites suspension [Text over video: 1x105 trophozoites] or PBS control.
5.3.1. CU: Talent collects  and pools medium from the upper compartment of a few transwells.
5.3.2.  ECU: To 50 μL of the pooled media talent, adds 50 μL of trophozoites suspension.
5.3.3. ECU: Talent adds PBS to 50 μL of the pooled media (show label of tube as “control”).

5.4. Now transfer the mixtures to the upper chamber of each transwell containing the MDCK cells. 
5.4.1. CU/ECU: Talent transfer sthe mixtures to the upper chamber of each transwell containing the MDCK cells. 

5.5. Immediately, dip the STX2 electrodes into each transwell to measure the transepithelial electrical resistance. Ensure that the longer electrode touches the bottom of the lower chamber and that the shorter electrode is covered by medium in the upper compartment.
5.5.1. LAB MEDIA: Figure 2B.
5.5.2. CU/ECU: Talent ensures that the longer electrode touches the bottom of the lower chamber and that the shorter electrode is covered by medium in the upper compartment.


6. Results: Epithelial damage by Entamoeba histolytica 
6.1. The E. histolytica were cultured under axenic conditions and harvested at late-logarithmic to early stationary phase of growth. 
6.1.1. LAB MEDIA: Figure 1A lower panel. – trace curve left to right. 

6.2. Here, the tight junction marker ZO-1 was used to visualize cell contacts of epithelial cells that are stabilized by tight and adherens junctions.
6.2.1. LAB MEDIA: Figure 3 show image of phase contrast control.
6.2.2. LAB MEDIA: Figure 3 show image of ZO-1 control.

6.3. Immunofluorescence with a monoclonal antibody was used to study the interaction of the amoeba-derived complex with the epithelial surface.
6.3.1. LAB MEDIA: Figure 3 show image of EhCPADH112 control [Text over video: EhCPADH112].

6.4. Application of trophozoites, trophozoite total lysates or secreted products to the epithelial monolayer resulted in co-localization of the complex with tight junction. 
6.4.1.  LAB MEDIA: Fig. 3, Last row – keep text labels: merged, control, T, TL and SP.

6.5. After 30 minutes, a discontinuous ZO-1 staining developed at cell borders, and internalization in vesicles.  This disruption was most prominent in the MDCK cell contacts with trophozoites and trophozoite total lysates. 
6.5.1. LAB MEDIA: Figure 4 , show ZO-1 row 

6.6. Confocal laser microscopy indicated that the virulence complex penetrated towards the intercellular space, co-localizing with the disrupted ZO-1 staining. 
6.6.1.  LAB MEDIA: Figure 4,  show EhCPADH112 row.
6.6.2. LAB MEDIA: Figure 4, show merge row.

6.7. Parasite contact disrupted epithelial barrier function, and resulted in a 90% drop of transepithelial electrical resistance. Pre-incubation of the trophozoites with an antibody to the complex or with protease inhibitors resulted in protection against the TER drop. 
6.7.1. LAB MEDIA: Figure 5 – trace MDCK line only  
6.7.2. [bookmark: _GoBack]LAB MEDIA: Figure 5 – trace MDCK+T+α
6.7.3. LAB MEDIA: Figure 5 – trace MDCK +T +PI and MDCK+T+α

6.8. Taken together, these data suggest that both proteolytic activity and adhesive properties are important virulence factors of this complex during E. histolytica invasion. 
6.8.1. LAB MEDIA: full Figure 5  


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. Esther Orozco: After watching this video, you should have a good understanding of how to analyze the mechanisms by which Entamoeba histolytica virulence factors open tight junctions at early infection times.
7.2. Guillermina García-Rivera: When mastered, this analysis of epithelial damage can be done in 3 hours once the E.histolytica products and cell cultures are ready.
7.3. Rosario Javier-Reyna: While attempting this procedure, it’s important to remember to stick to exact interaction times for co-incubation.
7.4. Abigail Betanzos: Following this procedure, other methods like immunoprecipitation assays can be performed in order to answer additional questions like possible associations between Entamoeba histolytica virulence factors and epithelial proteins .
7.5. Cecilia Bañuelos Jonnatan Pais-Morales: After its development, this technique paved the way for researchers in the field of host-parasite interactions to explore pathogenesis of amoebiasis in hamsters, mice, guinea pig and in human tissues.

       

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.  

Insert your media filenames here.


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.
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