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Authors, please fill out the brief questionnaire below.   
A.  Will you require JoVE to record video microscopy through a microscope (not on a computer screen attached to a microscope), such as filming a complex dissection or microinjection technique? (Y/N) Y 

If yes, please list make and model of your microscope: Leica ZM 9.5 and specify the steps by number/short description: steps 2.4 and 2.5; steps 3.1 to 3.3; step 4.4; step 5.1. 
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N) Y

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps steps 2.4 and 2.5; steps 3.1 to 3.3; step 4.4
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  The isolation of embryonic fat pad is the most difficult aspect of this procedure. Practice and experience will ensure successful isolation of the lymph node and its fat pad

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 generate a lymph node-fat pad chimera to assess the contribution of adipose tissue to the formation of the lymph node stroma. (Intro) This is accomplished first by isolating lymph nodes from newborn mice and fat pads from day 18.5 mouse embryos. (P1) In the second step, the lymph node-fat pad chimera is assembled by re-associating and then culturing one newborn lymph node with one embryonic fat pad in vitro. (P2) After transplant under the kidney capsule for 3 weeks, the kidney is harvested and the chimera is retrieved. (P3) Ultimately, the contribution of the fat pad-derived cells to the lymph node stroma can be assessed by flow-cytometric and immunofluorescence microscopic analysis. (P4)
From Benezech_Graphic overview.ppt

(P1) Show newborn mouse with “WT newborn LN” text, then have lavender lymph node appear on mouse and then be “removed” from mouse, then show E18.5 mouse with “E18.5 EYFP+ inguinal fat pad” text, then have green fat pad appear on mouse and then be “removed”

(P2) zoom into green fat pad, have green LN with black outline appear and then be removed, leaving an empty space, then have lavender LN appear and move into space left by green LN, then have lymph node/fat pad “chimera” move into petri dish
(P3) show adult mouse graphic, if possible add transplant scar over kidney area, then have scar open and kidney image from ppt come out of scar OR kidney image appears on kidney area and then moves off mouse, zoom into white area on kidney image then show “chimera” image to left of kidney image in ppt, then have dotted line appear around LN as in chimera image with “Recovered LN” text
(P4) with “flow cytometric” show Benezech_Figure2B.tiff with “immunfluoresence microscopic” show Benezech_Figure2A.tiff

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

1.1. Cecile Benezech: We first had the idea for this method when we were searching for a way to assess whether cells from the fat surrounding the lymph nodes contribute to the formation of these organs.

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. Isolation of newborn inguinal lymph nodes (LN)
2.1. To isolate newborn inguinal lymph nodes, after sectioning the head, use a pair of scissors to open the body of the animal from the top of the thoracic region to the bottom of the abdomen. 
2.1.1. WIDE: Talent sectioning head (Videographer: Get Talent, not mouse, in shot) (TEXT: Euthanasia: cervical dislocation) 
2.1.2. ECU: Few seconds of body of mouse being opened (Videographer: Get as little of head/neck are as possible in shot)
2.2. After carefully removing all the viscera from the abdominal cavity, place the body into a 90 mm Petri dish containing RF10 media.
2.2.1. ECU: Shot of last of viscera being removed from animal  (TEXT: i.e., heart, lungs, liver, intestine, kidney, bladder) 
2.2.2. MED: Talent placing body into Petri dish
2.3. Place the dish in a sterile tissue culture hood, and then transfer the body into a new, sterile 90 mm Petri dish containing fresh RF10.
2.3.1. MED: Talent places dish in hood (TEXT: Sterile technique for following steps)
2.3.2. CU: Shot of body being transferred from old Petri dish to new
2.4. Then, carefully detach the peritoneum from the skin in the inguinal region and locate the inguinal lymph nodes situated at the intersection of three blood vessels in the fat pad. 
2.4.1. SCOPE: Few seconds of peritoneum being detached from skin in inguinal region. The second set of shoots is best (recorded at the end).
2.4.2. SCOPE: Inguinal LN indicated with dissecting needle or fine forceps or similar (Video Editor: If possible, please outline LN with dotted line when mentioned as well as overlay each blood vessels with red line or indicate with arrows or similar when mentioned if possible) I could not point at the LN during the dissection. If possible to add an arrow pointing at the LN in the video that will be great. Let me know how I can help you localise them on the video…
2.5. Carefully remove the lymph nodes, making sure that all the adipose tissue is removed. Then place the lymph nodes into a 50 mm Petri dish containing RF10 media on ice.
2.5.1. SCOPE: Few seconds lymph node being removed (Multiple takes; shot will be used again)
2.5.2. SCOPE: Shot of LN with no adipose tissue

2.5.3. CU: LN being placed into Petri dish containing media, possibly other LN as well
3. Isolation of E18.5 fat pads

3.1. To isolate the inguinal fat pads from day 18.5 embryos, after removing the viscera as just demonstrated, wash the bodies in sterile PBS to eliminate all traces of blood. 
3.1.1. WIDE: Few seconds Talent removing viscera (Videographer: Get Talent not mouse in shot) 

3.1.2. MED – over the shoulder: Few seconds Talent washing body/bodies in PBS (TEXT: Following steps sterile technique)

3.2. Transfer the cleaned bodies to a fresh 90 mm Petri dish, and then after removing the inguinal lymph nodes as just demonstrated, discard the isolated tissue. Take care to remove the entire LN to avoid contamination of the fat pad chimera.
3.2.1. MED: Talent transferring at least one body from old petri dish to new

3.2.2. Use 2.5.1. LN being removed. E18.5 embroys and newborn looks different. Please use what has been recorded for the E18.5 embryos. The second set of shoot should be better.
3.2.2A: SCOPE: Few seconds of peritoneum being detached from skin in inguinal region 

3.2.2B: SCOPE: Few seconds lymph node being removed. If possible to add an arrow pointing at the LN in the video that will be great.
3.2.3. MED: Talent discarding isolated tissue

3.2.4. SCOPE: Shot of fat pad with no LN tissue
3.3. Then remove the inguinal fat pad and place it into a 50 mm Petri dish containing RF10 media on ice.
3.3.1. SCOPE: Few seconds fat pad being removed

3.3.2. CU: Shot of fat pad being placed into petri dish containing media, possibly also other fat pads
4. Generation of the LN-fat pad Chimera

4.1. To set up the in vitro organ culture system, first cut some Vulkan Underwrap into 1-1.5 cm2 pieces. Then boil the sponges for 2 hours and the filters for 20 minutes in distilled water, and let them dry for several hours in a cell culture hood.
4.1.1. WIDE: Few seconds Talent cutting Underwrap

4.1.2. CU: Few seconds of Underwrap pieces in boiling water

4.1.3. CU: Few seconds of filters in boiling water

4.1.4. MED: Talent placing Underwrap and/or filters to dry in hood
4.2. Once the materials are dry, place one sponge each into 50 mm Petri dish containing 2 ml of media. Submerge each sponge in the media to wet both sides and then place one filter per in vitro organ culture system at the liquid-air interface.
4.2.1. CU: Shot of sponge being placed into petri dish containing media, then few seconds sponge being submerged (Videographer: Combine 4.2.1. and 4.2.2. as appropriate)

4.2.2. CU: Shot of filter being placed at liquid interface (Videographer: Combine 4.2.1. and 4.2.2. as appropriate)
4.3. Next, carefully re-associate one embryonic fat pad with one newborn lymph node directly onto the top of each filter. 
4.3.1. A SCOPE: Shot of sponge+filter, then fat pad being placed onto filter,
B: then LN being placed onto fat pad (Videographer: Split action into separate shots as necessary)
4.4. Transfer the Petri dishes into a rectangular plastic box with water at the bottom and holes in the lid.
4.4.1. MED – over the shoulder: Talent transferring at least one petri dish into bottom of box with water at bottom, lid with holes visible in frame
4.5. Tape the lid to the box, leaving the holes open. Then place the box in a 37°C, 5% CO2 cell culture incubator. Allow the box to equilibrate for 2 hours, and then seal the holes in the lid with tape.
4.5.1. MED – over the shoulder: Talent taping lid on box, with holes visible

4.5.2. MED: Talent placing box into incubator

4.5.3. MED – over the shoulder: Talent covering at least one hole with tape
4.6. Incubate the tissues for at least 2 days to allow the lymph nodes to attach to the fat pads before transfer under the kidney capsule.
4.6.1. CU: Box being placed into incubator
5. Isolation and enzymatic digestion of the transferred LN for flow cytometric analysis

5.1. 3-4 weeks after transplantation, isolate each lymph node-fat pad chimera within each kidney and dissect out the lymph nodes.
5.1.1. WIDE: Few seconds Talent removing chimera from kidney 

5.1.2. SCOPE: Shot of kidney, then few seconds chimera being removed

5.1.3. SCOPE: Last few seconds of LN being removed from kidney
5.2. Then for each lymph node, use a small pair of scissors to make a single incision in the tissue to aid in the enzymatic digestion.

5.2.1. SCOPE: Shot of LN(s), then few seconds incision being made in at least one LN
5.3. Next place one lymph node each into individual 1.5 ml Eppendorf tubes containing 600 (l of digestion buffer. Incubate the tubes for 30 minutes at 37°C on an agitating thermal block, pipetting up and down every 10 minutes to help dissociate the tissue.
5.3.1. MED: Talent places at least one LN into at least one Eppendorf tube

5.3.2. CU: Last tube(s) being placed into thermal block, then block agitates (ok if block is already agitating during placement)

5.3.3. MED: Talent pipetting up and down in one tube, with agitating thermal block in frame if possible
5.4. Then add 6 (l of EDTA to the tubes and triturate the cell suspension a few times to finish the dissociation.
5.4.1. MED: Talent adds EDTA to one tube and pipettes contents up and down a few times
5.5. The cells can then be stained with the desired antibodies of interest and analyzed by flow cytometry.
5.5.1. CU: Shot of antibody being added to at least one tube, with antibody container(s) visible in frame

5.5.2. MED: Talent at flow cytometer OR Benezech_Figure2B.tiff
6. Analysis of the transferred LNs by immunofluorescence

6.1. To preserve the enhanced yellow fluorescent protein, or EYFP, expression, fix the lymph nodes for 3 to 4 hours.
6.1.1. WIDE: Talent placing LN in fixation solution

6.1.2. CU: Shot of LN being placed into fixation solution (TEXT: Fixative: PBS, 4% PFA, 10% sucrose)
6.2. Then, for each lymph node, place a single drop of cold O.C.T. compound onto a small piece of aluminum foil, avoiding air bubbles. Carefully place one lymph node into the middle of each drop and then place the foil onto dry ice to freeze the tissues.
6.2.1. ECU: Shot of at least one drop of at OCT being placed onto at least one piece of foil

6.2.2. ECU: At least one LN being placed into middle of at least one drop

6.2.3. CU: Foil being placed onto dry ice
6.3. The lymph nodes can then be sectioned, stained, and analyzed by fluorescent microscopy.
6.3.1. MED: Talent at microtome Slides
6.3.2. MED: Talent adding stain/dye to slide

6.3.3. MED: Talent at microscope, looking at slide
7. Results: Typical experimental results obtained using the LN/fat pad chimera method

7.1. Careful isolation of the lymph node allows further analysis of the progeny of EYFP+ adipose-derived cells. Cryosections and immunofluorescent analysis of the lymph node reveals that EYFP+ adipose-derived cells migrate into the lymph node where they contribute to the Gp38+ERTR-7+ lymph node stromal cell network.

7.1.1. LAB MEDIA: Benezech_Figure2A.tiff (Video Editor: with “EFYP+ adipose-derived cells migrate into the lymph node” please highlight the EFYP text on the far left of the images and as possible indicate/highlight a few green cells throughout all of the images; with “Gp38+” please highlight the blue Gp38 text on the top right of the right images and if possible please highlight/indicate some of the blue areas in the right images; with “ERTR-7+” please highlight the red ERTR text on the top right of the right images and if possible please highlight/indicate some of the red/pink areas in the right images)
7.2. Flow cytometric analysis confirms that an important fraction of the lymph node stromal cells derives from local EYFP+ adipose tissue progenitor cells, contributing to 30% of the CD45-Gp38+CD31- fibroblastic fraction and 10% of the CD45-Gp38-CD31+ blood endothelial cell fraction. Up to 80% of the CD45-Gp38+CD31- fibroblastic fraction can be derived from adipose tissue precursor cells, demonstrating the crucial role played by adipose tissue in sustaining the growth of the lymph node stroma. 

7.2.1. LAB MEDIA: Benezech_Figure2B.tiff (Video Editor: with “contributing to 30% … fibroblastic fraction” please indicate the right histogram and “31.1” text in the bottom left graph; with “and 10% … cell fraction” please indicate the right histogram and the “13.8” text in the bottom right graph)

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
8. 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.
8.1. Cecile Benezech: Once mastered, this technique will allow researchers in the field of lymphoid organogenesis to explore the role of different molecules involved in the formation of the lymphoid stroma.

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.  

Benezech_Graphic overview.ppt

7.1 - Benezech_Fig2A.tif - Immunofluorescence analysis of the LN recovered from the chimera

7.2 - Benezech_Fig2B.tif - Flowcytometric analysis of the LN recovered from the chimera

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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