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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)____Yes_____  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: ___Dissection microscope, no camera available.__________________________________________

B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____NO____ 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 your protocol will viewers benefit most from having filmed? Please list 4-6 steps using the step numbers listed in this document. ______2.4 2.5 2.9 2.10 2.11_____________________________________
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the steps using the step numbers listed in this document.__________2.10 and 2.11_________________

E.  Will the filming need to take place in multiple locations? (Y/N) ___NO___ If yes, how far apart are the locations? ___________________________________________________

1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:
The overall goal of this procedure is to setup an ex vivo three-dimensional, whole mount tissue culture system to study gene expression manipulation and its effect on extracellular matrix protein distribution. (Intro)
In this procedure, diseased tissue is investigated from patients with Dupuytren’s (pronounced as “du-pwe-TRANZ” (see French pronunciation)) disease; a benign fibroproliferative disease that causes permanent flexion of the fingers due to the formation of nodules and cords in the palm of the hand. (P1) 
Editors, please illustrate a hand with Dupuytren’s disease by using DAM images and an image I’ve uploaded to the authors’ submission site from the internet.  Hand images can be used from the DAM and modified to show a diseased hand.  Use DAM resource ID 3242 (showing anatomy) and resource ID 3239 (showing skin-covered hand) to generate images.  Illustrate these images to look similar to internet image “dupuytrens_contracture_cord.jpg.”  Start with the skin covered hand and then fade to the image showing the anatomy and the thickened cords.  
Following collection of nodules from diseased tissue, the fibrotic tissue is sectioned.  Then, the ex vivo culture system is setup using the sectioned tissue. (P2)
Editors, starting from the last point, animate the removal of a small piece of the cord and move it to a petri dish (resource ID 3767 can be used here), similar to the image in P1 of “jove_scheme_161412.ai.”  Then animate the cutting up of this tissue into sections using dissection scissors.  DAM resource ID #3482 and #3481 or #2859 can be used for scissors.  Then, as the 2nd sentence is narrated, animate the movement of one of the cut tissue sections onto the membrane of an insert in a transwell plate using the image of the well in P2 of “jove_scheme_161412.ai” as a guide.  The well should have medium already in it as shown in the right-most image.  
Next, tissue parts are treated with different growth factors or chemical compounds. (P3)
Starting from where the last animation left off, animate the removal of medium and addition of a different colored medium with a pipette tip up to the layer of the membrane on the insert but not over that.  

The final step is microinjection of adenoviruses (pronounced as “ad-n-oh-vahy-ruh s-es”) and/or lentiviruses (pronounced as “len-tuh-vahy-ruh s-es”) to alter specific gene expression. (P4)
Starting from where the last animation left off, animate the injection of the tissue on the membrane with a syringe like the one shown in P4 of “jove_scheme_161412.ai.”  
Ultimately, second harmonic generation and two-photon microscopy is used for the assessment of extracellular matrix protein expression and distribution. (P5)
Editors, please show “52534_Kruithof-deJulio_figure3” as P5 is narrated.
Paste a copy of your graphic overview here.  The original file should be Adobe Illustrator (preferred) or Powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).   
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B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Marianna: The main advantage of this technique over existing methods, like primary fibroblast cultures, is that myofibroblasts are maintained within their native extracellular environment [1.1.1 – MED]. 
1.1.1. Marianna saying the above, interview style 
1.2. Marianna: The implications of this technique extend toward therapy of Dupuytren’s fibrosis, because large scale drug screens can be performed in near-identical tissue parts from patient-derived specimens.  This method can also be used to study connective tissue of other origin, hypertrophic scars, and human skin models [1.2.1 – MED].
1.2.1. Marianna saying the above, interview style 
1.3. **Marianna:  Demonstrating the procedure will be Sofia Karkampouna, a PhD student from my laboratory [1.3.1 – MED]/[1.3.2 – MED].

1.3.1. Marianna saying the above, interview style 
1.3.2. Sofia looks up from workbench or desk or microscope and acknowledges the camera.

Protocol (read by voice talent at JoVE):

2. Tissue preparation and ex vivo tissue culture set up
2.1. Begin this procedure with surgical collection of the nodule part of the cord from diseased fibrotic tissue as described in the text protocol [2.1.1-title card].
2.1.1. Title Card.
2.2. Under laminar flow, open a sterile 12-well culture plate [2.2.1-MED].  Place one culture insert in each well of the 12-well plate. [2.2.2-MED-over the shoulder].
2.2.1. Film as written.
2.2.2. Film as written. TEXT Overlay:  0.45 µm pore size, 12 mm diameter
2.3. Then, fill the 12-well plate with 600 microliters of pre-warmed culture media by pipetting on the well and not directly on the membrane of the insert [2.3.1-CU], before placing the plate into the incubator [2.3.2-MED].
2.3.1. Film as written.
2.3.2. Film as written.  TEXT Overlay:  37 °C, 5% CO2  [filmed as 2.4.1. take 1 & take 2]
2.4. Next, transfer the nodule part of the cord from the 50 milliliter tube to a 100 millimeter Petri dish and add 10 milliliters of pre-warmed medium [2.4.1-MED-over the shoulder].  Ensure that the tissue is in contact with the liquid during the entire procedure [2.4.2-CU]. 
2.4.1. Talent transfers the nodule part of the cord from the 50 milliliter tube to a 100 millimeter Petri dish. [filmed as 2.4.1 take 3]
2.4.2. Sample on petri dish as talent adds 10 milliliters of pre-warmed medium.
2.5. Remove the perinodular fat layer using Metzebaum scissors and discard the fat tissue [2.5.1-ECU].  With the use of forceps and curved-bladed scissors, cut the tissue transversally into smaller pieces [2.5.2-CU]. 
2.5.1. Film action as written, continuing to film the sample in the petri dish.
2.5.2. Film action as written, continuing to film the sample in the petri dish.
2.6. Transfer the 12-well plate from the incubator into the laminar hood [2.6.1-MED].  Check that the membrane of the insert has turned transparent and therefore is in contact with the medium [2.6.2-CU or ECU].
2.6.1. Film as written.
2.6.2. Film the 12-well plate as talent points out the insert with a pipette tip (or something of this nature).  We want to capture the transparency of the membrane here; choose a CU or ECU to accomplish this.
2.7. Using forceps, carefully lift a tissue part by touching the outer layer [2.7.1-MED-over the shoulder].  Place one tissue part onto the membrane of the cell culture insert so that the tissue remains in the air-medium interphase [2.7.2-CU].  Culture a maximum of two tissue parts on the same insert and well [2.7.3-MED-over the shoulder]. 
2.7.1. Film as written.
2.7.2. Film as written.
2.7.3. Talent cultures a second tissue part on the same insert and well.
2.8. Ensure that the tissue is placed flat on the membrane, in longitudinal contact with the medium such that the tissue neither floats off the membrane nor is fully covered by medium.  Take care to avoid air bubbles [2.8.1-CU]. 
2.8.1. Cell culture inserts as talent continues to place the tissue parts there, each time ensuring that it is placed flat on the membrane, in longitudinal contact with the medium and avoiding air bubbles.
2.9. At this stage, it is possible to add growth factors or inhibitors of interest to the media; for example, test compounds A through E in replicates and/ or in a concentration curve [2.9.1-MED-over the shoulder].  Include at least 2 control pieces of tissue under normal growth conditions to ensure that the experiment has been set up properly.  Incubate tissues for 3 to 7 days in a tissue culture incubator [2.9.2-MED]. 
2.9.1. Talent pipettes growth factors/inhibitors into the media from labeled containers.  Talent does not add to 2 controls.  Use this shot to cover narration of first 2 sentences.
2.9.2. Talent places the 12-well plate into the tissue culture incubator. 
2.10. At this stage, if overexpression or knock down experiments of a gene-of-interest are necessary, infect the tissue with either a lentiviral or adenoviral construct employing a dissection microscope and an insulin syringe loaded with 50 microliters of phosphate buffered saline containing 10 microliters of the selected virus [2.10.1-MED].  
2.10.1. A Talent transfers a tissue part from the 12-well plate into a 35mm dish using forceps and 
2.10.1 B places the dish under the dissection scope and adjusts it, looking though the scope.  Include loaded syringe in the shot.
2.11. Place the needle perpendicular to the center of the tissue.  Slowly inject the content of the syringe without retracting the needle.  When puncturing the tissue, do not let the needle go through the other side but maintain the needle within the tissue itself [2.11.1-SCOPE]. 
2.11.1. Obtain scope shot of the entire injection as talent performs as described.
2.12. Following injection, transfer the tissue back to the 12 well plate, close the culture plate and place it into the incubator [2.12.1-MED-over the shoulder].
2.12.1. Talent places the closed culture plate into the incubator.  TEXT Overlay:  37 °C, 5% CO2
3. Combined second harmonic generation (collagen) and two photon excited fluorescence (elastin) imaging on ex vivo tissue during culture 
3.1. Remove transwell plates from the incubator and place a single tissue part in a 35 millimeter cell culture plate containing 500 microliters of medium [3.1.1-MED-over the shoulder]. 
3.1.1. Talent places a single tissue part in a 35 millimeter cell culture plate containing 500 microliters of medium.
3.2. Position the tissue so that the long axis is flat on the plate, keeping the tissue wet at all times but not floating [3.2.1-CU].  
3.2.1. Film as written.
3.3. Then, place the water-immersed objective of the multiphoton microscope directly in contact with the tissue.  Obtain images with an excitation wavelength of 800 nanometers and collect emitted light from 371 to 425 nanometers for collagen and 474 to 532 nanometers for elastin.
3.3.1. 52534_Kruithof-deJulio_movie2_FINAL:  Editors, please show 00:00-00:12 as this point is narrated.  Note to editors – the authors did not have access to the multiphoton microscope for filming so they provided lab media to show here.
3.4. Perform two-photon microscopy in an upright confocal microscope equipped with a femtosecond laser and a twenty-x water-immersion objective with a one point zero numerical aperture.  Process confocal stacks using the manufacturer’s software [3.4.1-LM]. 
3.4.1. 52534_Kruithof-deJulio_movie2:  Editors, please show 00:13-00:32 as this point is narrated.
4. Results: Effects on 3D extracellular matrix composition upon tissue manipulation by compound treatments and viral-mediated gene modulation
4.1. Shown here are representative results of cultured Dupuytren’s tissue parts subjected to control conditions,… incubation with compound A,… or incubation with compound B.  The effect of anti- or pro-fibrotic potential of compounds is evaluated in tissue sections by immunofluorescence for alpha smooth muscle actin, a protein expressed by myofibroblasts, shown here in green [LM-4.1.1].
4.1.1. 52534_Kruithof-deJulio_figure1:  Editors, please highlight the control panel, the compound A panel and the compound B panel as narrated.
4.2. Animated imaging of three-dimensional myofibroblast distribution is visualised through alpha smooth muscle actin whole mount immunofluorescence, shown here in red [LM-4.2.1].

4.2.1. 52534_Kruithof-deJulio_movie1:  Editors, please show this a second time in reverse if neccessary to cover the narration.
4.3. This figure demonstrates proof-of-principle of ex vivo viral-mediated gene expression modulation in whole mount tissue.  Adenovirus expressing red fluorescent protein… and lentivirus expressing green fluorescent protein were used to assess cellular uptake.  Evaluation of viral delivery was performed 24 hours after microinjection by confocal microscopy after tissue fixation in 4% PFA and preparation of 0.7 micron cryosections [LM-4.3.1].  
4.3.1. 52534_Kruithof-deJulio_figure2:  Editors, please highlight the top row as “Adenovirus expressing red fluorescent protein” is narrated and highlight the bottom row as “lentivirus expressing green fluorescent protein” is narrated.
4.4. Finally, shown here are representative results of multiphoton microscopy imaging of endogenous collagen and elastin distribution in whole mount tissue [LM-4.4.1]. 
4.4.1. 52534_Kruithof-deJulio_figure3.
5. Conclusion (said by authors on camera)
5.1. Marianna:  After its development, this technique paved the way for researchers in the field of fibrosis to explore extracellular matrix relation to other cell types present in the 3D structure in the ex vivo human model.  Following this procedure, other methods like multiphoton imaging, FACS, qPCR and immunofluorescece can be performed in order to answer additional questions involving gene expression as well as protein expression and distribution [MED-5.1.1]. 
5.1.1. Marianna saying the above, interview style  
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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, .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.  

Insert your media filenames here.

Jove_scheme_161412.ai

52534_Kruithof-deJulio_movie2_FINAL.avi – Procedure of multiphoton imaging of whole mount tissue. 

52534_Kruithof-deJulio_figure1.ai - Imaging of αSMA immunofluorescence in tissue sections 

52534_Kruithof-deJulio_movie1.avi- 3D reconstructed image of αSMA immunofluorescence in whole mount tissue
52534_Kruithof-deJulio_figure2.ai- Imaging of viral delivery 
52534_Kruithof-deJulio_figure3.ai- Multiphoton imaging of endogenous collagen and elastin.

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.
( 2013, Journal of Visualized Experiments


