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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)____N_____  
Can you record movies/images using your own microscope camera? (Y/N)_________  
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope: _____________________________________________
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___N_____ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) _______2.3, 2.6-2.9 and 4.5-4.6____________________________________
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.
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 using the step numbers listed in this document. (Please do not list entire sections.) _Step 4.6 is critical to ensure sufficient yield of good quality RNA extraction.__________________________
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.
E.  Will the filming need to take place in multiple locations? (Y/N) __N_____ If yes, how far apart are the locations? ___All in the same location but on 2 different floors: 8th floor for the lab and 13th floor for the animal facility________________________________________________

1. Introduction (Experimental Goal and Author Interviews)  

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

The overall goal of this procedure is to ensure adequate sample collection of white adipose tissue depots from different mice and to isolate a high amount of good quality RNA from the tissue. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Dr Julie L. Lavoie: This method can answer key questions in the fields of metabolism, biochemistry and molecular biology that, for example, pertain to gene expression in adipose tissue from treated or genetically modified mice. 
1.2. Dr Julie L. Lavoie: The main advantage of this technique is that it allows for the isolation of high amounts of good quality RNA from adipose tissue, which typically has low RNA content.   

D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. ** Julie L. Lavoie: Demonstrating the procedure will be Emilie Pepin, a research assistant from my laboratory.  
1.3.1. Interview style: Author saying the above 
1.3.2. The named research assistant 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)

1.9. Procedures involving animal subjects complied with standards for the care and use of experimental animals set by the Canadian Council for the Protection of Animals and have been approved by the Institutional Animal Care and Use Committee (IACUC) at the CHUM Research Center.



Protocol: (read by voice talent at JoVE)

2. Necropsy and Adipose Tissue Collection from Male Mice
2.1. After euthanizing a mouse [1-WIDE/MED-TXT], cut the skin over the linea alba according to the text protocol, then make 2 incisions of approximately 2 cm from the middle of the rib cage towards the right arm and close to the genital organs above the right hind limb [2-CU].
2.1.1. Talent places euthanized mouse on work bench (TEXT: Refer to text protocol for details) [Shots 2.1.1, 2.1.2, and 2.2.1 combined]
2.1.2. Talent finishes cutting skin over linea alba, then makes incision from middle of rib cage towards right arm and second incision close to genital organs above right hind limb

2.2. Stretch one corner of the opened skin and use a 22G needle to pin it down on the pad. Then pin down the other corner [1-CU]. 
2.2.1. Talent stretches one corner of opened skin and uses 22G needle to pin it down on pad then pins down other corner

2.3. Using surgical scissors positioned against the skin as flat as possible, carry out blunt dissection of the abdominal subcutaneous fat, or SCF [1-CU], and transfer it to a pre-cut piece of aluminum foil [2-CU].  
2.3.1. Talent dissects SCF
2.3.2. Talent transfers SCF to aluminum foil

2.4. Repeat the dissection for the left side of the animal [1-CU].  Then pool both the left and right collected fat pads in the aluminum foil [2-MED/CU] and use liquid nitrogen to freeze the sample [2-MED/CU] [2.4.3].
2.4.1. Talent finishes cutting and pinning other side of animal then begins dissecting fat
2.4.2. Talent finishes pooling samples and places into liquid nitrogen
2.4.3. [Added Shot]: Talent places the sample – covered in foil – into the liquid nitrogen
2.5. To get access to the visceral adipose tissue, cut the abdominal muscle along the linea alba [1-CU/ECU-TXT]. Then make an incision in the abdominal muscles from the genitals towards the back of the mouse on both sides [2-CU].
2.5.1. Talent cuts abdominal muscle along linea alba  (TEXT:  4 cm, from genitals to rib cage)
2.5.2. Talent makes incision in abdominal muscles from genitals towards back of mouse on both sides
2.6. The fat around the reproductive organs is the peri-gonadal fat, or PGF [1-CU/ECU]. Detach the left and right fat pad from the epididymis, the testis and the ductus deferens [2-CU] and transfer it to the pre-labeled aluminum foil [3-MED/CU]. Then freeze the sample in liquid nitrogen [3-MED/CU] [2.6.4].
2.6.1. Talent points out the PGF fat around the reproductive organs
2.6.2. Talent detaches left and right fat pad from epididymis, testis and ductus deferens
2.6.3. Talent transfers tissue to foil and then places into liquid nitrogen to freeze
2.6.4. [Added Shot]:
2.7. Starting with the left-hand side, expose the kidneys by moving the gut away from the abdominal cavity to the right-hand side [1-CU/ECU]. The adipose tissue seen here, surrounding the kidney and the adrenal glands is the peri-renal fat, or PRF [2-CU/ECU].
2.7.1. Talent exposes kidneys by moving gut away from abdominal cavity to right hand side
2.7.2. Talent points out the PRF around kidney and adrenal glands  
2.8. Isolate and remove the adrenal glands before collecting the PRF. This can be tedious as they are just a bit pinker than the adipose tissue [1-CU/ECU]. 
2.8.1. Talent isolates and removes adrenal glands and points out the glands and the PRF to compare the color
2.9. Now, isolate the PRF from the back muscular wall, and cut the ureter, the renal artery, and vein, which separates the PRF and kidney from the rest of the body [1-CU/ECU]. Then isolate the PRF from the kidney by cutting and removing the renal capsule [2-CU/ECU].
2.9.1. Talent cuts ureter, renal artery, and vein which separates PRF and kidney from rest of body
2.9.2. Talent cuts and removes renal capsule
2.10. After isolating the right PRF, transfer the sample to the aluminum foil with the tissue from the left side [1-CU] and use liquid nitrogen to freeze the samples [2-MED/CU].
2.10.1. Talent finishes isolating right PRF, and transfers sample to aluminum foil with tissue from left side
2.10.2. Talent places samples into liquid nitrogen
3. Preparation of Ground White Adipose Tissue for RNA Isolation
3.1. Chill 1.5 mL RNAase-free conical tubes, a mortar and pestle, and a spatula in liquid nitrogen according to the text protocol [1-MED/CU].
3.1.1. Talent places conical tubes mortar and pestle and spatula into liquid nitrogen (or places tubes into dry ice first then mortar and pestle and spatula into liquid nitrogen)
3.2. Put the adipose tissue sample in the mortar [1-CU]. Then use a few layers of brown paper to lift the pestle from the liquid nitrogen and fit it into the mortar [2-MED/CU]. While holding the pestle with the paper, use the hammer to hit the top of the pestle once or twice [3-MED/CU].
3.2.1. Talent puts adipose tissue into mortar
3.2.2. Talent uses brown paper to lift pestle from liquid nitrogen and fits it into mortar [Shots 3.2.2 and 3.2.3 combined]
3.2.3. Talent holds pestle and uses hammer to hit top of it once or twice into mortar
3.3. Next, grind the sample using a rotating motion until a fine powder is obtained. Then remove the pestle [1-CU], retrieve the spatula from the liquid nitrogen, and use it to transfer the sample into the corresponding pre-chilled 1.5 mL conical tube [2-CU]. 
3.3.1. Talent finishes grinding sample and removes pestle from sample
3.3.2. Talent picks up spatula from liquid nitrogen and uses it to transfer sample into pre-chilled conical tube (Videographer Comment: there were several takes, the first is no good, 2nd is good but 3rd is best!)
3.4. Dip the spatula back into liquid nitrogen from time to time to prevent the sample from melting [1-MED/CU]. Also, keep the conical tube on dry ice to prevent the sample from thawing [2-CU]. 
3.4.1. Talent dips spatula back into liquid nitrogen to prevent sample from melting
3.4.2. Talent works transferring sample to tube on dry ice
3.5. Fill the conical tube to approximately 2/3 capacity with ground sample for adequate RNA yield. Then prepare the remaining samples according to the text protocol [1-CU-TXT].
3.5.1. Talent finishes filling a tube then moves onto next sample (TEXT:  1 mL)
4. RNA Isolation from Ground Adipose Tissue
4.1. Under a chemical hood and while wearing a lab coat, gloves, and safety glasses [1-WIDE], remove a ground sample from liquid nitrogen, slowly open the tube and add 500 L of phenol solution [2-MED/CU-TXT].
4.1.1. Talent working under chemical hood wearing lab coat, gloves, and safety glasses 
4.1.2. Talent removes ground sample from liquid nitrogen, slowly opens tube and adds phenol solution (TEXT: 1:2 ratio of phenol solution: tissue powder)
4.2. Close the lid of the tube and vortex at maximum speed for about 5 s [1-MED/CU]. Then slowly and carefully open the tube to release the pressure from the nitrogen. The sound of air coming out of the tube will be heard [2-CU/ECU].
4.2.1. Talent closes lid of tube and vortexes at maximum speed [Shots 4.2.1 and 4.2.2 combined]
4.2.2. Talent slowly and carefully opens tube and sound of air coming out of tube can be heard
4.3. Pipette an additional 500 L of phenol solution into the tube [1-CU].  Then vortex and slowly open it as before [2-CU]. Vortex the sample until it is completely dissolved [3-MED/CU]. Then open the tube to release pressure before processing additional samples [4-MED/CU].
4.3.1. Talent pipettes phenol solution into tube (Videographer Comment: 4.3.1 was mis-slated as 4.2.2)
4.3.2. Talent finishes vortexing tube and slowly opens
4.3.3. Talent vortexes tube again [Shots 4.3.3 and 4.3.4 combined]
4.3.4. Talent opens tube again
4.4. Once all samples have been processed, briefly vortex them at maximum speed and incubate them at room temperature for 5 min [1-MED]. Centrifuge the tubes at 12,000 x g and 4 °C for 10 min [2-MED]. Then bring the tubes back to room temperature [3-MED].
4.4.1. Talent finishes vortexing samples and places them on bench to incubate
4.4.2. Talent places samples into centrifuge and sets speed and time with temp already set
4.4.3. Talent places tubes on bench at RT 
4.5. To avoid contamination, for each sample, use a P1000 pipette with a filtered tip to isolate as much RNA as possible from the middle pink layer by piercing the lipid phase near the side of the tube [1-CU/ECU-TXT].
4.5.1. Talent pierces lipid phase near side of tube (TEXT: change tips between samples) (Videographer Comment: t1 good)
4.6. Dispense the RNA into the new conical tubes without touching the sides of the tubes to prevent transferring lipids present on the outside of the tip [1-CU].
4.6.1. [bookmark: _GoBack]Talent dispenses RNA into new conical tube without touching sides of tube to prevent transferring lipids present on outside of tip (Videographer Comment: 4.6.1 mis-slated as 4.5.1 t2)
4.7. Add 200 µL of pure chloroform to each sample and mix the tubes by inversion for 15 s [1-CU]. Then, after incubating the samples at room temperature for 10 min, centrifuge the tubes at 12,000 x g and 4 °C for 15 min [2-MED], and bring the tubes back to room temperature [3-MED].
4.7.1. Talent adds chloroform to samples and mixes tubes by inversion
4.7.2. Talent places samples into centrifuge and sets speed and time
4.7.3. Talent places samples on bench to come to RT 
4.8. For each sample, use a P1000 pipette and filtered tips to transfer as much aqueous transparent RNA-containing top phase as possible to the second set of corresponding conical tubes [1-CU/ECU-TXT]. 
4.8.1. Talent transfers upper aqueous phase to a tube from second set of tubes (TEXT: Change tips between each sample)
4.9. Next, add 500 µL of 100% isopropanol to each sample and mix the tubes by inversion for 15 sec.  Then incubate the samples at RT for 10 min [1-CU]. Centrifuge the tubes at 12,000 x g and 4 °C for 10 min before bringing the tubes back to room temperature [2-MED]. Discard the isopropanol by pouring it out of each tube [3-CU].
4.9.1. Talent finishes adding isopropanol to samples and mixes by inversion then places tubes on bench to incubate
4.9.2. Talent removes tubes from centrifuge
4.9.3. Talent pours isopropanol from tubes

4.10. Now, add 1 mL of 75% ethanol to each sample and briefly vortex the tubes at maximum speed [1-CU-TXT]. Then centrifuge the samples at 7,500 x g and 4 °C for 5 min [2-MED].
4.10.1. Talent finishes adding ethanol to samples and vortexes (TEXT: Prepared from 100% ethanol and RNase-free water)
4.10.2. Talent places samples into centrifuge and sets speed and time

4.11.  [1-CU]. [2-MED].
4.11.1. Talent inverts tubes to remove isopropanol
4.11.2. Talent adds ethanol to tubes and vortexes

4.12. After spinning the samples and bringing them to RT, discard the 75% ethanol by inverting each tube and lightly tapping them against brown paper to remove any residual ethanol [1-CU-TXT].
4.12.1. Talent inverts tubes and taps against brown paper (TEXT: 7,500 x g at 4 °C for 5 min)

4.13. Leave the lid open and air dry the RNA pellet for about 15 - 20 min [1-CU-TXT].
4.13.1. Talent sets an open tube on bench next to other open tubes (TEXT: Refer to text protocol for additional details)

4.14. After evaluating the size of the RNA pellets, add 10 – 25 L of RNase-free water to each sample [1-CU]. Incubate the samples in a heat block at 60 C for 5 min [2-CU]. Then briefly vortex the tubes [3-MED].
4.14.1. Talent adds RNase-free water to each sample
4.14.2. Talent places samples into heat block
4.14.3. Talent briefly vortexes tubes

4.15. Incubate the samples in the same heat block for an additional 5 min [1-MED/CU]. Then quickly spin all the samples and immediately place them on ice. Carry out RT-PCR for gene expression in adipose tissue according to the text protocol [2-MED/CU].
4.15.1. Talent places samples into heat block
4.15.2. Talent removes samples from a quick spin and places them on ice; (Optional, for the last sentence, add in a step 3 [3-LM] and show Figure 4A and B).


5. Results: RNA Analysis of Mouse Adipose Tissue 
5.1. As expected, mice on the high fat diet had increased body weight and weight gain compared to littermates on the normal diet.  These observations were accompanied by more than a 2-fold increase in the weight of the PGF, PRF, and SCF in obese mice compared to those on the normal diet [1-LM]. 
5.1.1. LAB MEDIA Table 1, Editor, for the first sentence, draw a red box around the Final body weight and Weight gain rows in the table.  Then for the second sentence, transfer the red box to the last three rows.
5.2. This table shows that for each white adipose tissue, RNA isolation by phenol solution produced samples with an OD260/OD280 of around 2.0 which is considered pure for RNA [1-LM].
5.2.1. LAB MEDIA Table 2, Editor, for ‘produced samples,,,’ use a red arrow coming from the right side pointing at the Ratio OD260/OD280 column and running from the top to the bottom of the column.
5.3. As seen in this bar graph, real-time PCR data showed that leptin mRNA expression was significantly higher in PGF, PRF, and SCF of obese mice compared to those on a normal diet [1-LM].  
5.3.1. LAB MEDIA Figure 4A, Editor, for ‘PGF, PRF, and SCF of obese mice,’ use arrows to point out the black bars and for ‘those on a normal diet,’ point out the white columns.
5.4. The differences observed in leptin mRNA expression were not due to a variation of s16, the reference gene used to normalize the results between the two groups of mice, as Ct values were not altered [1-LM].
5.4.1. LAB MEDIA Figure 4B, Editor, use double arrows coming from the top to point out each pair of columns from left to right.


6. Conclusion (said by authors on camera)

6.1. Julie L. Lavoie: Once mastered, this technique can be done in 4 hours if it is performed properly.
6.2. Julie L. Lavoie: While attempting this procedure, it’s important to remember to work in an RNase-free environment during the RNA extraction procedure.
6.3. Julie L. Lavoie: Following this procedure, other methods like Real-Time PCR amplification can be performed in order to answer additional questions like gene expression modifications.
6.4. Julie L. Lavoie: After its development, this technique paved the way for researchers in the field of metabolism to explore adipose tissue modulations related to obesity and diabetes in rodents. 
6.5. Julie L. Lavoie: After watching this video, you should have a good understanding of how to isolate different fat pads and isolate RNA from them.
6.6. Julie L. Lavoie: Don't forget that working with the phenol solution can be extremely hazardous and precautions such as wearing a lab coat and gloves should always be taken while performing this procedure.   


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.  

Insert your media filenames here.


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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