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A.  Will you require JoVE to record video microscopy through a microscope? Yes: Zeiss Stemi 2000 C dissecting microscope 
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? N
C.  Which steps of your protocol will viewers benefit most from having filmed? 2.7., 3.5., 3.6-3.12.

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  2.9 gentle manipulation can prevent tearing of the renal capsule

E. Will the filming need to take place in multiple locations? N
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 allow the in vivo analysis of T cell negative selection at a specific timepoint during T cell ontogeny. (Intro) This is accomplished by first harvesting the thymus from a donor mouse at the specific age of interest. (P1) In the second step, the kidney of a recipient SCID mouse is exposed, (P2) and the donor thymus is surgically implanted under the kidney capsule. (P3) In the final step, the recipient is closed. (P4) Ultimately, the successful reconstitution of the peripheral T cell compartment can be evaluated by flow cytometry. (P5)
No graphic submitted

(P1) show mouse with black or brown fur, then have thymus on mouse neck appear and move out of mouse
(P2) show mouse with white fur, then have slit appear in lower mouse abdomen and have kidney come out of slit, with artery going back into mouse from kidney to show it’s still attached
(P3) zoom into kidney and have thymus appear and slip into kidney
(P4) have kidney go back into mouse and have stitches appear over area
(P5) Figure 3 pdf.pdf
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Maurice Morillon: This method allows the temporal study of thymic selection and T cell production, providing a “snapshot” of T cell production at a particular time of interest during T cell ontogeny. 
Protocol (read by voice talent at JoVE):
2. Newborn and adult thymus preparation
2.1. To remove the thymus from an adult or newborn mouse, begin by laying the animal in a dorsal recumbent position on a sterile absorbent paper towel [2.1.1.-WIDE-TXT] and spraying the hair with 70% ethanol [2.1.2.-CU].
2.1.1.  Talent laying mouse onto towel (Videographer: More Talent than mouse in shot) (TEXT: Euthanasia by institutional guidelines)

2.1.2. *Film as written
2.2. Then make a midline incision through the skin to expose the abdominal and thoracic cavities [2.2.1.-CU], and fold the skin over the chest and forelimbs to fully reveal the thoracic cavity [2.2.2.-CU].

2.2.1. Few seconds incision being made

2.2.2. Last few seconds skin being folded over chest (after skin has already covered mouse head)
2.3. Next, make two lateral incisions through the diaphragm and ribcage [2.3.1.-CU] to expose the superior mediastinum and anterior thoracic cavity [2.3.2.-CU].  The thymus should be visible as two white lobes immediately above and adjacent to the heart [2.3.3.-CU].
2.3.1. Shot of at least one incision being made

2.3.2. Shot of exposed cavities

2.3.3. Shot of visible thymus (Video Editor: if possible/necessary, please indicate thymus when mentioned)
2.4. Use fine forceps to tease apart the connective tissue surrounding the thymus, making certain not to disrupt the capsule [2.4.1.-CU]. 
2.4.1. *Film as written

2.5. Then, while holding back the ribcage with forceps [2.5.1.-CU], position a pair of curved forceps underneath the thymus [2.5.2.-CU] and pull vertically to extract the organ [2.5.3.-CU-TXT]. 
2.5.1. Shot of ribcage being held with forceps

2.5.2. Forceps being positioned under thymus (Videographer: Combine 2.5.2. and 2.5.3. as appropriate)

2.5.3. Thymus being extracted (TEXT: Dissecting scope recommended for newborn mice) (Videographer: Combine 2.5.2. and 2.5.3. as appropriate)

2.6. Place the thymus in a 60 mm dish containing sterile PBS on ice [2.6.1.-MED] and cut through the connective isthmus to separate the lobes [2.6.2.-CU].
2.6.1. *Film as written 
2.6.2. *Film as written

2.7. Now remove any debris, taking care not to damage the capsule [2.7.1.-CU-TXT] and cut the thymus into the appropriate number of sections for transplantation [2.7.2.-CU-TXT].

2.7.1. TEXT: Do not manipulate newborn mouse thymi

2.7.2. Few seconds thymus being cut into at least one section (TEXT: Newborn: 1 lobe/recipient; Adult: 4-6 recipient mice)
3. Thymus implantation under the kidney capsule
3.1. Prior to transplantation, weigh [3.1.1.-WIDE] and tag each recipient mouse [3.1.2.-CU].
3.1.1. Talent weighing at least one mouse

3.1.2. At least one mouse being tagged
3.2. Then, for each recipient in turn, use an electric razor to shave the left side [3.2.1.-MED], ensuring no hair remains around the area for the incision [3.2.2.-CU].
3.2.1. Few seconds Talent shaving mouse

3.2.2. Few seconds incision area being shaved

3.3. After the mouse has been properly anesthetized, apply veterinary ointment to the eyes [3.3.1.-CU-TXT] and position the animal under the dissecting microscope in a right lateral recumbent position with the shaved side facing up [3.3.2.-MED].
3.3.1. Ointment being applied to at least one eye (TEXT: Anesthesia: 1-2% isoflurane) 
3.3.2. Talent placing mouse on stage (Videographer: More Talent than mouse in shot)

3.4. Then, starting in the center of the surgical area, use a disposable transfer pipette to dispense 70% ethanol [3.4.1.-CU] and povidone-iodine onto the shaved area [3.4.2.-CU].
3.4.1. *Film as written

3.4.2. *Film as written 
3.5. After 3 sterilization treatments, make 1-2 cm flank incisions 
directly above the kidney, the first exposing the musculature and the second through the musculature providing access to the kidney [3.5.1.-SCOPE]. Then use medium forceps to grasp connective tissue adjacent to the kidney [3.5.2.-SCOPE] and gently move the kidney until it lies on top of the musculature [3.5.3.-SCOPE].
3.5.1. *Film as written

3.5.2. *Film as written

3.5.3. *Film as written 
3.6. Next, insert one arm of the medium forceps underneath the kidney, taking special care not to disrupt the renal ilium [3.6.1.-SCOPE-TXT].

3.6.1. TEXT: Irrigate kidney repeatedly w/ PBS until replaced 

3.7. Then use fine forceps to pinch and lift the capsule near the edge of the kidney most distal to the adrenal glands to separate it from the organ [3.7.1.-SCOPE].
3.7.1. *Film as written 

3.8. Using an 18 gauge needle, now make an incision just large enough to insert the prepared piece of donor thymus [3.8.1.-SCOPE].

3.8.1. *Film as written
3.9. While keeping the capsule pulled away from the kidney [3.9.1.-SCOPE], create a pocket for the graft between the capsule and the kidney using a pair of forceps [3.9.4-SCOPE]. Use a second pair of fine forceps to insert the graft underneath the capsule [3.9.2-SCOPE]. Then push the thymus as far forward from the capsular incision as possible [3.9.3.-SCOPE].
3.9.1. Shot of capsule pulled away from kidney

3.9.2. *Film as written

3.9.3. *Film as written 
3.9.4. Added shot: Forceps used to create a pocket for the graft between the capsule and the kidney [Move shot 3.9.4 above 3.9.2]
3.10. When the graft is in place [3.10.1.-SCOPE], remove the forceps from under the kidney [3.10.2.-SCOPE] and gently return the organ to the abdomen [3.10.3.-SCOPE].
3.10.1. Shot of graft in pace (Videographer: Skip if this has already been shown in 3.9.3.)

3.10.2. *Film as written

3.10.3. *Film as written 

3.11. Suture the peritoneal wall to close the musculature [3.11.1.-CU] followed by betadine application [3.11.2.-CU].

3.11.1. Few seconds suturing

3.11.2. *Film as written

3.12. When the muscles have been sutured, apply wound clips to close the dermis [3.12.1.-CU] and apply more betadine to the surrounding area [3.12.2.-CU].
3.12.1. At least one clip being placed

3.12.2. *Film as written
3.13. Then return the mouse to a cage that has been warmed under a heat lamp until it is fully recovered [3.13.1.-MED-TXT].

3.13.1. TEXT: See text for post-operative analgesia/monitoring details
3.14. Finally, to monitor the reconstitution of the peripheral blood T cells, collect tail nick blood samples from the recipient animals [3.14.1.-CU], isolate the T cells with Lympholyte cell separation media [3.14.2.-CU], and stain the cells with the appropriate fluorescently-conjugated antibodies [3.14.3.-LM].

3.14.1. At least one drop of blood being collected

3.14.2. Talent adding cells to tube, with lympholyte cell separation media container label visible in frame if possible

3.14.3. Figure 3 pdf.pdf
4. Results: Successful engraftment of donor thymic T cells
4.1. The success of this procedure is dependent on minimizing the amount of surgical trauma as well as the accurate positioning of the graft underneath the kidney capsule [4.1.1.-LM]. Therefore, the donor thymic tissue should first be cut into sections of the appropriate size for transplantation [4.1.2.-LM].

4.1.1. Figure 1 pdf.pdf: no animation

4.1.2. Figure 1 pdf.pdf: please add/trace/animate dotted lines on both tissues

4.2. To ensure a correct positioning of the graft, the donor thymic tissue should then be placed on top of the kidney closest to the adrenal glands on the opposite end of the tissue from the capsular incision [4.2.1.-CU]. [Not filmed separately; same as 3.10.1]
4.2.1. Fig 2B.tiff: Please flash/add arrow and/or “Position … capsule” text
4.3. Following transplantation, engraftment can be assessed by flow cytometric analysis of the T cells obtained from the recipient’s peripheral blood [4.3.1.-LM]. Here typical levels of T cell engraftment observed in the organs [4.3.2.-LM] and peripheral blood of a transplant recipient 6 weeks post-transplantation are shown [4.3.3.-LM].
4.3.1. Figure 3 pdf.pdf: no animation

4.3.2. Figure 3 pdf.pdf: Please highlight Spleen, PLN, and MLN dot plots

4.3.3. Figure 3 pdf.pdf: Please highlight Blood dot plot

5. Conclusion (said by authors on camera)
5.1. Maurice Morillon: After watching this video, you should have a good understanding of how to remove and graft a thymus from various aged donors into immunodeficient recipient mice. 
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, .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.  

Figure 1 pdf.pdf

JoVE Fig 2B.tiff

Figure 3 pdf.pdf
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.
�Authors: Please supply documentation that your protocol has been approved by your Animal Care Institute for use of scissors for survival surgery
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