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A.  Will you require JoVE to record video microscopy? N
B.   Does your protocol include descriptions of software usage? N
C.  Which steps of your protocol will viewers benefit most from having filmed? 2.1., 2.12.-2.15., 3.5.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps to be filmed by their protocol numbers (not an entire section). 
2.1.6., find the good ratio between the stainings, if one staining is to light, the other will overframe. The intensity of the staining should be checked for every conditions.  

E.  Will the filming need to take place in multiple locations? Y, different rooms same building 
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance. Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 

A. Experimental Goal (read by voice talent at JoVE):

The overall goals of these experiments are to analyze adipocyte homeostasis and differentiation and to investigate the mechanisms of hypoxia and adipocyte apoptosis. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Aline Bozec: This method can help answer key questions in the metabolic syndrome field about obesity and type 2 diabetes.
1.2. Aline Bozec: The main advantages of these techniques are that they are basic and inexpensive procedures that allow the analysis of adipocyte biology in your particular model of study.   

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. Aline Bozec: Nicole Hannemann, a PhD student from my laboratory, will be demonstrating the procedures.
1.3.1. Interview style: Author saying the above 

1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.4. Procedures involving animal subjects have been approved by the Official Animal Care Committee of Universitätsklinikum Erlangen. 
Protocol (read by voice talent at JoVE):

2. Adult male mouse in vivo adipocyte homeostasis analysis
2.1. To quantify hypoxia in vivo, first determine the body weight of the mouse [2.1.1.-WIDE]. Then inject 60 milligrams/kilogram of body weight of solid pimonidazole hydrochloride intraperitoneally [2.1.2.-CU].
2.1.1. Talent placing mouse onto scale

2.1.2. Few seconds mouse being injected ip
2.2. After forty-five minutes, pin down the limbs of the animal [2.2.1.-CU-TXT] and open the peritoneal cavity [2.2.2.-CU].
2.2.1. Few seconds one limb being pinned down (TEXT: Euthanasia: CO2 asphyxiation + cervical dislocation)
2.2.2. Few seconds cavity being opened
2.3. Harvest the left and the right perigonadal fat pads from the cavity [2.3.1.-CU] and remove the gonadal tissues from the pads [2.3.2.-CU].
2.3.1. Few seconds at least one fat pad being harvested

2.3.2. Few seconds gonadal tissues being removed
2.4. Then weigh the tissue to determine the fat pad per body weight ratio in grams [2.4.1.-CU-TXT].

2.4.1. Weigh boat being placed onto scale (TEXT: Repeat for each animal)
2.5. To perform histological analysis of the adipocyte homeostasis, first deparaffinize the adipose tissue sections with three 5 minute washes in xylene [2.5.1.-CU-TXT] followed by two 2 minute rehydrations in 100% ethanol [2.5.2.-CU] and two 2 minute rehydrations in 96% ethanol [2.5.3.-CU]. 
2.5.1. Section(s) being placed into xylene, with xylene container label visible in frame (TEXT: See text for fat pad fixation/paraffin embedment/sectioning details)
2.5.2. Section(s) being placed into 100% ethanol, with 100% ethanol container label visible in frame
2.5.3. Section(s) being placed into 96% ethanol, with 96% ethanol container label visible in frame
2.6. Then wash the sections in distilled water for 5 minutes [2.6.1.-CU] and stain them with hematoxylin (TEXT: See text for all reagent preparation details) for 10 minutes at room temperature [2.6.2.-CU-TXT].
2.6.1. Section(s) being placed into water, with water container label visible in frame
2.6.2. Few seconds hematoxylin being added to at least one section, with hematoxylin container label visible in frame if possible
2.7. At the end of the incubation, wash the sections in water for another 5 minutes [2.7.1.-CU], followed by a 30 second stain with eosin solution [2.7.2.-CU].
2.7.1. Section(s) being placed into water
2.7.2. Few seconds eosin being added to at least one section, with eosin container label visible in frame if possible
2.8. Wash the sections as just demonstrated [2.8.1.-MED]. Then dehydrate the sections in 96% ethanol and 100% ethanol two times each for 2 minutes [2.8.2.-MED], followed by three 5 minute xylene incubations [2.8.3.-MED].
2.8.1. Talent placing section(s) into water

2.8.2. Talent placing section(s) into 96% ethanol, with 100% ethanol container also in frame

2.8.3. Talent placing section(s) into xylene 
2.9. Then mount the sections with an anhydrous mounting agent [2.9.1.-CU].
2.9.1. Few sections mounting agent being added to at leas one section 
2.10. For immunohistochemical analysis of the tissues, deparaffinize the sections as just demonstrated [2.10.1.-MED] followed by a 30 minute digestion with Proteinase K working solution at 37°C [2.10.2.-CU].
2.10.1. Talent placing section(s) into xylene, with both ethanol container labels visible in frame
2.10.2. Few seconds proteinase K being added to slide, with proteinase k container label visible in frame if possible
2.11. At the end of the digestion, rinse the tissues in PBS [2.11.1.-CU] and block the endogenous peroxidase with 3% hydrogen peroxide in PBS for 10 minutes [2.11.2.-CU].
2.11.1. Section(s) being placed into PBS, with PBS container label visible in frame

2.11.2. Few seconds hydrogen peroxide being added to at least one section, with hydrogen peroxide container label visible in frame
2.12. After two subsequent 5 minute washes in PBS [2.12.1.-MED], block any non-specific antibody binding with 10% serum in PBS [2.12.2.-CU-TXT]. Then incubate the tissues in the antibodies of interest at 4°C overnight [2.13.1.-LM].
2.12.1. Talent placing section(s) into PBS

2.12.2. Serum being added to at least one section (TEXT: Use serum of 2° Ab host)
2.12.3. Table 4.xlsx

2.13. The next morning, rinse the sections with three 5 minute washes in PBS [2.13.1.-MED]. Then incubate the tissues with the appropriate biotinylated secondary antibodies for 1 hour at room temperature [2.13.1.-LM].
2.13.1. Talent placing sections into PBS

2.13.2. Table 5.xlsx
2.14. During the last 30 minutes of the secondary antibody labeling period, equilibrate 50 microliters of avidin solution [2.14.1.-MED] with 50 microliters of biotinylated peroxidase H per section for 30 minutes at room temperature [2.14.2.-CU].
2.14.1. Talent picking up avidin solution container

2.14.2. Few seconds avidin being added to peroxidase (or vice versa), with both container labels visible if possible
2.15. Then wash the sections two times for 5 minutes each in PBS [2.15.1.-CU] and treat the tissues with 100 microliters of avidin-biotin ABC complex at room temperature [2.15.2.-CU].

2.15.1. Section(s) being placed into PBS

2.15.2. Few seconds ABC being added to at least one section, with ABC complex container label visible in frame
2.16. After 45 minutes, wash the sections two times in PBS [2.16.1.-MED] and incubate the tissues in the peroxidase substrate solution [2.16.2.-CU] until the staining reaches the appropriate level of intensity [2.16.3.-CU-TXT].

2.16.1. Talent placing section(s) into PBS

2.16.2. Substrate being added to at least one section, with substrate container label visible in frame
2.16.3. Shot of staining at appropriate level of intensity (TEXT: 5-10 minutes) (Video Editor: can skip as necessary/appropriate)
2.17. Now wash the sections for 5 minutes with distilled water [2.17.1.-CU] and counterstain the cells with hematoxylin for 10 minutes at room temperature [2.17.2.-CU].
2.17.1. Section(s) being placed into water

2.17.2. Few seconds at least one section being stained, with hematoxylin container label visible in frame
2.18. After counterstaining, wash the tissues in water again [2.18.1.-MED]. Then dehydrate the sections [2.18.2.-MED-TXT] and use an anhydrous mounting agent to mount the samples with coverslips [2.18.3.-CU].
2.18.1. Talent placing section(s) into water

2.18.2. Talent placing section(s) into 96% ethanol, with both ethanol containers visible in frame if possible (TEXT: 96% EtOH 2 min x2 -> 100% EtOH 2 min x2 -> Xylene 5 min x3)
2.18.3. Few seconds coverslip being placed
2.19. The sections can then be evaluated under a bright-field microscope.
2.19.1. 219.ai: can show only one image as appropriate
3. In vitro hypoxia-influenced adipocyte homeostasis analysis
3.1. Begin by detaching the skin of the adult male mouse [3.1.1.-WIDE] from the upper leg, loin and flank, pinning the skin as it is removed [3.1.2.-CU].
3.1.1. Few seconds Talent detaching skin (Videographer: More Talent than mouse in shot)
3.1.2. Few seconds skin being pinned
3.2. Then harvest the posterior subcutaneous adipose tissue surrounding the inguinal lymph nodes located at the base of the hind legs for culture of the adipocytes [3.2.1.-CU-TXT].
3.2.1. Few seconds adipose tissue being harvested (TEXT: See text for adipogenic culture/differentiation details)
3.3. To analyse adipogenic differentiation, place the differentiated adipocyte cell culture under a fume hood [3.3.1.-MED] and gently wash the cells with PBS [3.3.2.-CU].
3.3.1. Talent placing culture in fume hood 
3.3.2. Few seconds cells being washed with PBS, with PBS container label visible in frame if possible
3.4. Next, fix the cells in 2 ml of 10% formalin for 60 minutes [3.4.1.-CU].
3.4.1.  Few seconds formalin being added to cells, with formalin container label visible in frame if possible
3.5. At the end of the fixation, wash the cells in water [3.5.1.-CU] and treat the culture with 2 ml of 60% isopropanol for 5 minutes [3.5.2.-CU] followed by 2 ml of Oil Red O working solution [3.5.3.-CU].
3.5.1. Few seconds cells being washed in water, with water container label visible in frame

3.5.2. Few seconds isopropanol being added to cells, with isopropanol container label visible in frame

3.5.3. Few seconds oil red o being added to cells, with oil red o container label visible in frame
3.6. After 5 minutes, rinse the cells with tap water until the water runs clear [3.6.1.-CU] and counterstain the cells with hematoxylin as just demonstrated [3.6.2.-CU].
3.6.1. Few seconds cells being rinsed with water

3.6.2. Few seconds hematoxylin being added to cells, with hematoxylin container label visible in frame
3.7. The cells can then be evaluated under a phase contrast microscope at a 100 fold magnification [3.7.1.-MED]; the lipids of the adipocytes will appear red [3.7.2.-LM] and the nuclei will appear blue [3.7.3.-LM].
3.7.1. Few seconds Talent at microscope, adjusting focus/looking at section
3.7.2. 37-ai 37_new (1).ai: please indicate at least one red cell/some red staining (Video Editor: can show only one image as necessary/appropriate)
3.7.3. 37-ai 37_new (1).ai: please indicate at least one blue nucleus if possible (Video Editor: please use same image as 3.7.2.)
4. Results: Representative adipocyte analyses
4.1. Here sections of the fat pad from normal [4.1.1.-LM] and high-fat diet mice are shown [4.1.2.-LM].
4.1.1. 411.ai: please indicate/highlight top image
4.1.2. 411.ai: please indicate/highlight bottom image
4.2. Quantification of the adipocyte size [4.2.1.-LM] and area clearly demonstrates adipocyte hypertrophy after 6 weeks of a high fat diet [4.2.2.-LM], as evidenced by the increased adipocyte size in the high fat diet-treated animals [4.2.3.-LM].
4.2.1. 421.ai: please indicate left graph
4.2.2. 421.ai: please indicate right graph

4.2.3. 421.ai: please please indicate HFD data clusters in both graphs

4.3. In mice that have been treated with the hypoxic marker pimonidazole, the increased hypoxic status of the adipose tissue is accompanied by an increase in HIF-1 alpha (Pronounce: hiff [like sniff”]-one-alpha) positive adipocytes [4.3.1.-LM].
4.3.1. 431.ai: please add/indicate black arrows
4.4. Further, TUNEL (Pronounce: tunnel) staining of adipose sections from knockout [4.4.1.-LM] and control littermates [4.4.2.-LM] demonstrates that an increase in adipocyte apoptosis correlates with the presence of hypoxia and hypoxic-inducible factor-1 alpha expression [4.4.1.-LM].
4.4.1. 441.ai: please add/indicate right image
4.4.2. 441.ai: please add/indicate left image

4.4.3. 441.ai: please add/indicate black arrows in right image

4.5. As expected, the HIF-1alpha expression in adipocytes increases after 24 hours of hypoxia [4.5.1.-LM]. More, quantification of HIF target genes by qPCR indicates that the increased expression of HIF-1alpha under hypoxic conditions leads to an increase in Inos (Pronounce: eye-nos [rhymes with floss]) mRNA expression [4.5.2.-LM].
4.5.1. 451.ai: please sequentially add/indicate data bars in left graph (from 0h to 24h) and/or indicate left graph
4.5.2. 451.ai: please sequentially add/indicate data bars in right graph (from 0h to 24h) and/or indicate right graph
4.6. The silencing of HIF-1 or -2alpha by RNA interference, however, rescues the adipocytes from apoptosis under hypoxic conditions [4.6.1.-LM], confirming the hypoxia sensory regulatory role of HIF-alpha in adipocyte apoptosis [4.6.1.-LM].
4.6.1. 461.ai: please indicate Sh HIF1alpha and Sh HIF2alpha black and white data bars
4.6.2. 461.ai: no animation
5. Conclusion (said by authors on camera)
5.1. Aline Bozec: Following this procedure, other assays, like determining glucose or insulin resistance, can be performed to answer additional questions about metabolic changes and adipocyte dysfunction.
5.2. Aline Bozec: After watching this video, you should have a good understanding of how to analyse the homeostasis of adipose tissue by gene expression profiling and to perform histological analyses of the adipocyte apoptosis and hypoxia statuses.

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.  

2.1.9. – 219.ai
3.7. – 37.ai

4.1.1. – 411.ai
4.2.1. – 421.ai

4.3.1. – 431.ai

4.4.1. – 441.ai

4.5.1. – 451.ai

4.6.1. – 461.ai

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 are included in the email accompanying the finalized script.
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