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A.  Will you require JoVE to record video microscopy through a microscope, such as filming a complex dissection or microinjection technique Y If yes, please list make and model of your microscope: Leica MZ16 and specify the steps by number/short description: 2.6.-2.8., 2.10.-2.13., 2.17.-2.20.

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? Please list 4-6 steps using the step numbers listed in this document: 1.8, 1.9, 3.3, 3.4, 3.5 
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  1.9

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 the following experiment is to analyze lacrimal gland development using an ex vivo approach for the manipulation and analysis of signaling events during gland development. (Intro) This is achieved by first dissecting the lacrimal glands of day 16 embryos. (P1) As a second step, the glands are placed on filters floating in culture medium containing small molecule inhibitors or growth factors that alter lacrimal gland development. (P2) After 24 hours, the glands are fixed and immunostained for the developmental proteins of interest. (P3) Ultimately, the changes in protein expression during ex vivo lacrimal gland development can be analyzed by immunofluorescent microscopy. (P4)

(P1) please show Jove figures_Figure1_embryo.ai: have Jove figures_Figure2_LG.ai (green lacrimal gland graphic) appear in corner of eye and then move up and away from mouse graphic
(P2) zoom into Jove figures_Figure2_LG.ai/green lacrimal gland, and then have Jove figures_Figure3_culture dish.ai appear and have green lacrimal gland move down and rest in middle of pink “floating filter” 
(P3) with “the glands are fixed” have Jove figures_Figure4_pipette.ai appear and drip some drops onto lacgrimal gland; with “immunostained … interest” add some antibodies that move down and attach to lacrimal gland OR show Jove figures_Figure5_LG48htimecourse.ai   
(P4) Jove figures_Figure6_adultLG.ai
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Jennifer Finley: This method can help answer key questions in the field of lacrimal gland development, for instance what are the defining signaling networks that regulate lacrimal gland development?  
1.2. [moved to conclusion] Elaine Emmerson: Though this method can provide insight into lacrimal gland development, it can also be applied to other systems, such as studies of lacrimal gland dysfunction due to autoimmune diseases or irradiation treatment.

1.3. Elaine Emmerson: Visual demonstration of this method is critical, as the lacrimal gland is difficult to recognize during early embryonic development without some visual guidance and practice in locating it.   

Protocol (read by voice talent at JoVE):
2. Lacrimal gland (LG) microdissection
2.1. To harvest the lacrimal gland from an embryonic mouse, use 70% ethanol to sterilize the ventral side of an embryonic day 14 to 16 pregnant mouse.
2.1.1. WIDE: Talent at bench sterilizing mouse with ethanol (Videographer: More Talent than mouse in shot) (TEXT: Euthanasia: CO2 inhalation/Confirmation: cervical dislocation) [had 3 takes but take 3 was done later and slated again as Take 2]
2.1.2. CU: Shot of mouse abdomen only: few seconds of ethanol being sprayed on mouse
2.2. Then pinch the skin and cut through the skin and peritoneum along the midline of the animal to expose the abdominal cavity. Cut along the top of the mesometrium to remove both uterine horns, and then place the horns in cold PBS. 
2.2.1. CU: Shot of mouse abdomen only: skin being pinched, then few seconds skin being cut along midline
2.2.2. CU: Shot of mouse abdomen only: few seconds cutting along top of mesometrium

2.2.3. CU: At least one horn being placed in PBS [First shot: Entire uterus (plus embryos) moved from mouse to PBS. Second shot (to avoid capturing shot of open mouse abdomen, at recommenation of videographer): Entire uterus moved from one PBS dish to another.]
2.3. Next, use #5 forceps to transfer the embryos from the amniotic sacs into a second sterile petri dish containing cold PBS, taking care not to touch the eyes or head area. 
2.3.1. CU: At least one embryo being placed in 2nd petri dish (maybe 1-2 embryos already in dish)
2.4. After severing the head from the torso just below the lower mandible, rotate the head so that the mandible is now on the dissecting plate. Then use forceps to stabilize the head and a scalpel to remove about ¼ of the dorsal side of the brain.
2.4.1. MED: Talent placing petri dish onto dissecting scope (TEXT: Use microscope with transillumination base)

2.4.2. MED: Talent rotating head so mandible is on dissecting plate 

2.4.3. SCOPE: Shot of head held in position with forceps, then few seconds ¼ dorsal side of brain being removed

2.5. Orient the head so that the scalpel can pierce the nose between the eyes, and then make a cut through the center of the head so that the eyes are now on separate halves.
2.5.1. SCOPE: Few seconds head being oriented, then few seconds head cut being made to split eyes onto separate sides of head pieces

2.6. Next, using the above and below illumination, grab the skin from the posterior, bottom corner of the eye and carefully pull the skin open with the forceps to expose the lacrimal gland, which should appear as a bud on a duct within a darker, condensed mesenchyme.

2.6.1. SCOPE: Skin being grabbed at posterior of eye then carefully pulled open

2.6.2. SCOPE: Shot of exposed lacrimal gland being indicated with dissecting needle or other appropriate instrument as possible (Video Editor: if possible/necessary, please indicate/outline lacrimal gland when mentioned) [In Take #1 the end of 2.6 runs into 2.7.1]
2.7. Carefully dissect the lacrimal gland and associated mesenchyme away from the surrounding tissue, taking care not to grab the lacrimal gland or its associated duct. 
2.7.1. SCOPE: Few seconds gland and/or mesenchyme being dissected

2.8. Then, once the lacrimal gland is free from the surrounding tissue, gently grip the epithelia surrounding the eye at the base of the lacrimal gland duct and remove the entire gland. 

2.8.1. SCOPE: Shot of gland free from all tissue, then few seconds epithelia being gripped and gland being removed (TEXT: Remove bone/muscle/connective tissue as necessary) [In Take #2 the end of the video can also be used for 2.8.1]
2.9. Take care to preserve the mesenchyme surrounding the epithelium, which can be observed as a condensed tissue into which the epithelium invaginates. 

2.9.1. SCOPE: Shot of preserved mesenchyme (Video Editor: if possible/necessary, please indicate/outline mesenchyme with “which … invaginates”)
2.10. Then culture 4-5 lacrimal glands per a filter in a petri dish containing culture medium and the small molecule inhibitors or growth factors of interest for 24 hours.

2.10.1. CU: If possible, shot of 4-5 LG on filter OR at least shot of one LG on filter, then micropipette tip appears in frame and adds “growth factor” or “inhibitor” to culture  (TEXT: See text for all media/reagent preparation details)

2.10.1.1. [added] MED Micropipette tip appearing in frame to add growth factor
2.10.2. MED: Talent placing plate(s) into incubator

2.11. To harvest the lacrimal gland from a postnatal or adult mouse, first spray the fur with 70% ethanol. Then lay the animal lateral side up under a dissecting microscope with illumination from above. 
2.11.1. MED: Few seconds Talent spraying mouse with ethanol (Videographer: More Talent than mouse in shot) (TEXT: Euthanasia: CO2 inhalation/Confirmation: cervical dislocation) 

2.11.2. MED: Few seconds Talent placing mouse under dissecting scope with above illumination (Videographer: More Talent than mouse in shot) 
2.12. Next, use small dissection scissors to make an incision in the epidermis laterally from where the lacrimal gland should be located. 
2.12.1. SCOPE: Few seconds incision being made in epidermis
2.13. Then pull open the epidermis toward the ear to expose the lacrimal gland, which in the postnatal and adult mouse is bordered by the carotid artery, the masseter muscle and the dermis.
2.13.1. SCOPE: Few seconds epidermis being pulled open toward ear

2.13.2. SCOPE: Shot of exposed lacrimal gland (Video Editor: if possible/appropriate, please draw lines across the carotid artery, messeter muscle, and dermis to make a border around the lacrimal gland when mentioned)

2.14. Gently loosen the lacrimal gland from the surrounding tissue with the forceps, and then, once the lacrimal gland is released from the surrounding tissue, grip where the duct and the epithelia surrounding the eye connect and carefully remove the gland.

2.14.1. SCOPE: Few seconds lacrimal gland being loosened

2.14.2. SCOPE: Shot of lacrimal gland released from tissue and then duct being gripped and few seconds gland being removed
2.15. Finally, fix the lacrimal glands with 4% paraformaldehyde for 20 minutes before immunostaining for the developmental proteins of interest. 
2.15.1. MED: Talent adding PFA onto at least one LG

2.15.2. CU W/S: Shot of at least one antibody being added to LG (on a different bench)
2.15.3. CU [added] to show a difference in the two steps of 2.15.1 and 2.15.2 since they do not happen at the same time...so Shot 2.15.3 was shot as the CU as described in the original shot designation of 2.15.2
3. Results: Representative murine LG development
3.1. The lacrimal gland develops through the process of epithelial branching morphogenesis. These brightfield images of embryonic lacrimal glands dissected at embryonic days 14, 15, 16, 17, and postnatal day 2 illustrate this process. Note that as the epithelium increases in size, the amount of mesenchyme decreases.
3.1.1. LAB MEDIA: Jove figures_v3_Fig.1.pdf 
(Video Editor: with “days 14” please highlight the first image; 

with “15” please highlight the 2nd image; 

with “16” please highlight the 3rd image; 

with “17” please highlight the 4th image; 

with “postnatal day 2” please highlight the 5th/last image; 

with “epithelium increases” please add/highlight arrow and/or epithelium text)
3.2. As illustrated in these images, lacrimal glands develop under ex vivo culture conditions in a similar manner as to within the in vivo gland. 
3.2.1. LAB MEDIA: Jove figures_v3_Fig.3.pdf
3.3. Cultures and freshly dissected lacrimal glands can be fixed for immunofluorescent analysis. For example, in this image, the staining of the epithelium, nerves and blood vessels in an embryonic day 16 lacrimal gland from a wild type CD1 embryo can be observed.
3.3.1. LAB MEDIA: Jove figure_v3_Fig.4.pdf 
(Video Editor: with “staining of the epithelium” please highlight the first/epithelia image; 

with “nerves” please highlight the 2nd image; 

with “blood vessels” please highlight the 3rd image; 

with “embryonic … observed” please highlight the last/merge image)
3.4. Expression of GFP in the lacrimal gland by postnatal or adult Pax6-Cre mice facilitates a rapid identification and dissection of the lacrimal gland from these transgenic animals.
3.4.1. LAB MEDIA: Jove figures_Figure6_adultLG.ai (Video Editor: with “facilitates … animals” please add/highlight dotted line around lacrimal gland)

4. Conclusion (said by authors on camera)
1.2 [moved from intro] Elaine Emmerson: Though this method can provide insight into lacrimal gland development, it can also be applied to other systems, such as studies of lacrimal gland dysfunction due to autoimmune diseases or irradiation treatment.

4.1. Jennifer Finley: After watching this video, you should have a good understanding of how to locate and isolate the murine lacrimal gland for ex vivo culture analysis.
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.  
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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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