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Author Questionnaire 
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  No  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.
Enter make and model of microscope.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.
2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes
If Yes, we will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://www.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen captured video files to your project page as soon as possible.

3. Filming location: Will the filming need to take place in multiple locations?   Yes
If Yes, how far apart are the locations? 650 m

To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  22
Number of Shots:  55

Interviews 
1. Video 1: Author Interviews

Videographer: Obtain headshots for all authors. 

Answers to these questions will become interview statements that you will deliver on camera.
· Answer at least 4 of the questions below. Up to 7 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Answer in full sentences, in a style suitable for being spoken aloud. The questions will not appear in the video.
· Limit the length of each statement to 50 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

What is the scope of your research? What questions are you trying to answer? 
1.1. MSc Aymé Oliva Cárdenas: Mesenchymal stem cells (MSCs) have a relevant role in cellular communication due to their paracrine function. From this protocol we obtained adipose-derived MSCs with a morphology, immunophenotype and adequate functionality.  So, they can be used to study new therapies aimed at the pancreatic regeneration and therefore diabetes disease.

What are the most recent developments in your field of research?
1.2. Dra. Clara Ortega Camarillo: Actually, there is an increment in the use of cell therapies in the treatment of diabetes. For example: Alogenic transplants of pancreatic cells, grafts of insulin-producing cells derived from autologous stem cells, and the 3D impression of pancreatic tissue from derived- stem cells biological inks
What technologies are currently used to advance research in your field?
1.3. Dra. Alejandra Contreras Ramos: Stem cell therapies have some clinical limitations. Currently, many studies focus on the study of the secretome components and its role in the regulation of different cellular processes. New techniques such as microarrays and next-generation sequencing are used to investigate the function of miRNAs
What are the current experimental challenges?
1.4. Dr. Alejandro Ávalos Rodríguez: Actually, one of the challenges in this area is to achieve greater stimulation of mesenchymal cells, reaching a more precise composition of molecules in their secretome and directing it to the treatment of specific conditions.

What significant findings have you established in your field?
1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 50 or fewer words.

What research gap are you addressing with your protocol?
1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 50 or fewer words.

What advantage does your protocol offer compared to other techniques?
1.7. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 50 or fewer words.
How will your findings advance research in your field?
1.8. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 50 or fewer words.
What new scientific questions have your results paved the way for?
1.9. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 50 or fewer words.
What research questions will your laboratory focus on in the future?
1.10. Dra Clara Ortega Camarillo: Our next steps will be to evaluate how miRNAs contribute to pancreatic tissue regeneration exposed to oxidative stress. The study involves the use of stem cells from adipose tissue, so this methodology provides a useful tool to achieve this goal. And it can also be useful to researchers conducting similar studies.

Videographer: Obtain headshots for all authors.


Protocol Videos 
Each video will include a section of your protocol and accompanying results, if applicable. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) are the narration. Professional voiceover artists will narrate the video. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product from that step in advance.
Protocol:
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 
Representative Results: 
· The three-digit numbers (e.g., 2.3.1., 2.3.2.) are the figures/tables from your manuscript. These will not be recorded by the videographer.
· Please review the result section to make sure it logically follows the video.
· Please note that the video cannot include voiceover without an accompanying visual.

2. Video 2: Murine Adipose Tissue Excision
Demonstrator: Aymé Oliva Cárdenas
Ethics Title Card
2.1. Procedures involving animal subjects have been approved by the Institutional Ethics Committee at the Instituto Mexicano del Seguro Social. 	Comment by Sulakshana  Karkala: Authors, please confirm if this is the name of the animal ethics committee at the Instituto Mexicano del Seguro Social  	Comment by Clara Ortega: Ethics Committee for Health Research
Protocol
2.2. Shave the abdominal and inguinal regions of two sedated adult male Sprague Dawley rats [1-TXT]. Disinfect the shaved regions with an iodine solution [2]. Make a medial longitudinal incision from the sternum to the testicular region [3]. 
2.2.1. WIDE: Talent shaves the abdominal and inguinal regions of an adult male Sprague Dawley rat. TXT: Sedation: 20 mg/kg xylazine hydrochloride; Anaesthesia: 120 mg/kg ketamine hydrochloride
2.2.2. Talent wipes the shaved region with iodine solution. 
2.2.3. Shot of an incision being made from the sternum to the testicular region. 
2.3. Using a pair of sterile forceps, remove the adipose tissue from the epididymis and the kidneys [1]. Place the tissue in tubes containing 20 milliliters of cold sterile PBS (P-B-S-A-A) solution  [2-TXT]. 	Comment by Sulakshana  Karkala: Authors, please note that pronunciation guides are given in red italics. Kindly go through the same and verify the accuracy of the pronunciations. If you would like any word to be spoken differently, kindly provide the right pronunciation. 
2.3.1. Shot of adipose tissue being pulled from around the epididymis and the kidneys. 
2.3.2. Talent places the adipose tissue in a conical tube containing cold PBS-antibiotic solution. TXT: PBS-AA: 20 µg/mL Gentamicin, 0.5 µg/mL Amphotericin
3. Video 3: Murine Adipose-Derived Mesenchymal Cell Isolation, Maintenance and Characterization
Demonstrator: Blanca Cecilia Zamora Rodríguez

Ethics Title Card
3.1. The protocol was reviewed, approved and registered by the ethics, biosafety, and research committees of the Instituto Mexicano del Seguro Social. 	Comment by Clara Ortega: Ethics Committee for Health Research

Protocol
3.2. Inside a biosafety cabinet, remove the murine adipose tissue with sterile forceps [1]. Once excess PBS is removed, transfer the tissue to another Petri dish [2] and wash thrice for 5 minutes, each with 10 milliliters of PBS-AA solution [3]. 
3.2.1. WIDE: Talent removes the adipose tissue from the conical tube, using forceps. 
3.2.2. Shot of the dry tissue being placed in another Petri dish. 
3.2.3. Talent pipettes 10ml PBS- AA solution on the tissue and then discards the solution. 
3.3. Using a pair of scissors and a scalpel, mechanically disaggregate the tissue into 1 square centimeter fragments [1]. Add 20 milliliters of prepared collagenase solution into a crystal beaker with the fragmented tissue and a magnetic bar [2-TXT]. Incubate the sealed beaker at 37 degrees Celsius with continuous agitation [3].
AUTHORS: How is the container sealed? Is the beaker placed on heated magnetic stirrer? The beaker is covered with sterile aluminum foil and sealed with parafilm. It is placed inside a small incubator (without CO2) on a magnetic stirrer.
3.3.1. Shot of tissue being cut into 1 cm2 fragments. 
3.3.2. Shot of collagenase solution being added to a crystal beaker containing the tissue fragments and magnetic bar. TXT: Collagenase: 0.075% Type IV in 20 mL DMEM; filter & keep at 37 ˚C
3.3.3. Shot of the sealed beaker being placed in an incubator with continuous agitation. 
3.4. Filter the homogenate through a 40 mesh, 0.38-millimeter stainless steel aperture filter on a Petri dish [1]  and collect the cell suspension in a sterile 50-milliliter conical tube [2]. 
3.4.1. Talent passes the homogenate through a stainless steel aperture filter. 
3.4.2. Shot of collected cell suspension in a 50 mL conical tube. 
3.5. Carefully suspend the stromal vascular fraction in 20 milliliters of warm-supplemented DMEM (D-M-E-M) [1]. Centrifuge the cell suspension at 290 x g for 10 minutes [2]. After discarding the supernatant, gently wash the cells twice with 40 milliliters of non-supplemented DMEM medium [3-TXT]. 
AUTHORS:  What is the speed at which suspension is centrifuged? 290 x g equals 1200 rpm on a rotor with a radius of 180 mm.
3.5.1. Shot of SVF being mixed with the DMEM. 
3.5.2. Talent places the cell suspension in a centrifuge. 
3.5.3. Talent adds 40 mL non-supplemented DMEM to the pellet. TXT: Use new tubes between washes
3.6. Suspend the pellet in 5 milliliters of supplemented DMEM [1]. Transfer the suspension to a 25 square centimeter T bottle and incubate [2-TXT]. 
3.6.1. Shot of pellet being mixed with 5 mL of supplemented DMEM. 
3.6.2. Talent transfers cell suspension to a T-25cm2 bottle. TXT: 24 h, 37 °C, 5% CO2
3.7. Wash cells thrice with 5 milliliters of warmed PBS- AA and non-supplemented DMEM to remove any cell debris and non-adherent cells [1]. Add 5 milliliters of fresh, warm-supplemented DMEM and change the medium every 3 to 4 days [2].
AUTHORS: Is the cell suspension centrifuged between washes? Wash the cell monolayer thrice with 5 milliliters of PBS-AA. Then, wash twice with non-supplemented DMEM to remove…
3.7.1. Talent adds 5 mL of PBS-AA solution and discards the supernatant solution. 
3.7.2. Shot of supplemented DMEM being added. 
AUTHORS:  For shots 3.7.1-3.7.3, please ensure that the bottles containing solutions are labeled appropriately. 

3.8. Once the cells reach 90 to 100 percent confluency [1], add 1 milliliter of warmed Trypsin- EDTA (E-D-T-A) solution to the DMEM-washed cells [2-TXT]. Incubate for 5 to 7 minutes at 37 degrees Celsius [3].
3.8.1. Shot of the cell suspension with visible adhered cells. 
3.8.2. Talent adds 1 mL of 0.0.25% Trypsin-EDTA solution. TXT:0.025% Trypsin; 2mM EDTA
3.8.3. Talent places the bottle containing cells in an incubator. 
3.9. Add 4 milliliters of supplemented DMEM to the detached cell monolayer and gently disaggregate the suspension [1]. Suspend the cells in 5 milliliters of warm supplemented DMEM [2]. 
3.9.1. Talent adds 4 mL supplemented DMEM to the cell monolayer and swirls the suspension.  Videographer: If possible please try to take a video of the detached monolayer before panning to talent adding the supplement solution. 
3.9.2. Talent adds 5 mL supplemented DMEM and gently swirls the tube to suspend the cells. 
3.10. After centrifuging and discarding the supernatant, gently mix the pellet in 1 milliliter of supplemented DMEM [2]. Stain the cells with Trypan blue and count them in a Neubauer chamber [3]. 
3.10.1. Talent transfers 1 mL supplemented DMEM from labeled bottle to cell pellet and swirls the tube to gently mix. 
3.10.2. Talent adds the stained cells suspension to a Neubauer chamber. 
3.11. Seed cells in T- 75 (seventy-five) flasks to ensure colony formation and high proliferation [1-TXT]. Observe the morphology of the Hematoxylin and Eosin-stained cells under an inverted microscope [2]. 
3.11.1. Talent adds cell suspension to T-75 flasks. TXT: 3 x 103 cells/cm2; Split ratio: 1:4 	Comment by HP: Sorry, the author made a mistake. it should have said 2.5 x 10…
3.11.2. Talent observes a slide containing stained cells under an inverted microscope. 
Representative Results
3.12. Hematoxylin-eosin staining revealed extensive cytoplasm [1] with elongated prolongations and abundant intracellular microfilaments [2]. 
3.12.1. LAB MEDIA: Figure 2B Video Editor: Please use black arrows to point to the lightly colored portion of the cells. 
3.12.2. LAB MEDIA: Figure 2B Video Editor: Please use any non-black  arrows to point to the dark rounded central colored portion of the cells. 

4. Video 5: Immunofluorescent Detection of Adipose-Derived Stem Cell Expression Markers

Demonstrator: Kevin Aldair Batalla García
Protocol 
4.1. Begin by washing murine adipose-derived stem cells in a 6-well plate with 2 milliliters of wash buffer [1-TXT]. Add 1 milliliter of blocking reagent after incubating and washing the cells thrice [2]. Incubate the cells with slow agitation for 20 minutes [3]. 
4.1.1. WIDE: Talent adds 2 ml of Wash buffer per well of the 6-well plate. TXT: Wash Buffer: 1x PBS & 0.05% Tween 20
4.1.2. Talent adds 1ml blocking reagent in the wells. 
4.1.3. Shot of the 6-well plate in an incubator under slow agitation. 
4.2. Add 200 microliters of the primary antibodies to each well [1-TXT]. Incubate overnight at 4 degrees Celsius [2]. After washing the plates thrice, as demonstrated previously, incubate with 200 microliters of the secondary antibodies [3]. 
AUTHORS:  Are all the antibodies added to each well? No. It is done independently. In a 6-well culture plate, we tested three primary antibodies (2 wells or replicates for each antibody).
   AUTHORS: Is the plate kept in a refrigerator for overnight incubation? Yes
4.2.1. Shot of 200 µL antibodies being added to a well of a 6-well plate. 
4.2.2. Talent places the plate in a refrigerator.  
4.2.3. Shot of 200 µL antibodies being transferred from labeled tube to a well of a 6-well plates. 
4.3. Counterstain the cell nuclei with 100 microliters of DRAQ-7 (Draq- 7) for 20 minutes after washing the plates thrice [1]. Repeat washing and mount slides [2]. Visualize the mounted slides under epifluorescence confocal microscopy [3]. 
4.3.1. Talent adds 100 µL DRAQ-7 solution to each well. 
4.3.2. Shot of mounted slides. 
4.3.3. Talent places the mounted slide under an epifluorescent microscope. 

[bookmark: Text2]      Representative Results
4.4. Adipose-derived stem cells were 100 percent positive for CD9 (C-D-nine) surface markers in all sub-passages tested [1]. All  cells expressed CD63 (C-D-sixty three) markers in the sub-passages 1, 3, and 9 [2], while 49.3 percent of the cells expressed it in passage 7 [3].  
4.4.1. LAB MEDIA: Figure 3  Video editor : Please show only the first row of images corresponding to CD9: P-1 to P-9. Emphasize the green portions of the images
4.4.2. LAB MEDIA: Figure 3  Video editor : Please show only the row of images corresponding to CD63: P-1 , P-3 and  P-9. Emphasise the green portions of the images
4.4.3. LAB MEDIA: Figure 3  Video editor : Please highlight image corresponding to CD63: P-7 Emphasise the green portions of the images
4.5. CD34 (C-D-thirty four) markers were absent in passages 1, 7 and 9 [1] but was visible in passage 3 [2]. 
4.5.1. LAB MEDIA: Figure 3  Video editor : Please highlight images corresponding to CD34 : P1,P-7 and P-9 
4.5.2. LAB MEDIA: Figure 3  Video editor : Please highlight images corresponding to CD34 : P-3; Emphasise the green portions of the images
5. Video 6: Flow Cytometric Detection of Adipose-Derived Stem Cell Expression Markers

Demonstrator: Kevin Aldair Batalla García 
Protocol 
5.1. Begin by adjusting the concentration of thawed murine adipose-derived stem cell suspension using PBS with 5 percent fetal bovine serum [1-TXT]. Aliquot 100 microliters of this suspension containing 100,000 cells into a 1.5-milliliter centrifuge tube [2-TXT].
5.1.1. WIDE: Talent pipetting PBS-FBS into the cell suspension. TXT: Cell Concentration: 1 x 106 cells/mL
5.1.2. Shot of 100 µL of cell suspension being pipetted into a new 1.5 mL tube. TXT: An auto-fluorescent control: An unlabeled aliquot
5.1.3. Shot of unlabelled aliquot tube.
5.2. Add appropriate amounts of Anti-CD105 AF-594 (Anti C-D one zero five A-F five nine four) and Anti-CD31 AF 680 (Anti C-D thirty one A-F six eighty) as per the manufacturer’s instructions [1]. Incubate for 20 minutes in the dark at 4 degrees Celsius [2]. 
5.2.1. Talent transfers Anti-CD105 AF-594 from labeled vial into the tube containing cell suspension.
5.2.2. Talent places the tubes in a refrigerated incubator, in the dark. 	Comment by Sulakshana  Karkala: Authors, please confirm if a refrigerator or an incubator is used here. 	Comment by Clara Ortega: Refrigerator
5.3. Centrifuge at 250 g for 5 minutes after removing any excess stain [1]. Resuspend the cells in 300 microliters of 1 percent formalin [2].
5.3.1. Talent places the tubes in the centrifuge. 
5.3.2. Shot of 300 µL of 1 % formalin being added to the centrifuged tubes. 
5.4. Perform sample acquisition on a flow cytometer by gating the single cells using SSC-A (S-S-C-A)  and SSC-H (S-S-C-H)  followed by FSC-H (F-S-C-H) and FSC-A (F-S-C-A)  gating [1]. Use Y610 (Y six-ten) mCherry (M-Cherry) and R660-APC-A (R-six-sixty A-P-C-A) detectors for the AF-594 and the AF-680 fluorophores, respectively [2]. 
AUTHORS: Are detectors selected simultaneously? It is done separately. Y610 mCherry detector is selected for samples labelled with CD 105 AF-594. After, R660-APC-A is selected for CD 31 AF-680.
5.5. AUTHORS: Can the gating and detectors be shown on the screen software? If yes, please upload all screen captured video files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=19877508	Comment by Client: Verificar si se puede instalar ese software en la pc del citómetro para hacer la captura de video.	Comment by Clara Ortega: ok
5.5.1. SCREEN: Sample acquisition is being done on a flow cytometer using different gating.
5.5.2. SCREEN: Y610 mCherry detector and R660-APC-A is being selected. 	Comment by Sulakshana  Karkala: Authors: Are the detectors selected simultaneously?	Comment by Clara Ortega: It is done separately. Y610 mCherry detector is selected for samples labelled with CD 105 AF-594. After, R660-APC-A is selected for CD 31 AF-680.

	Representative Results
5.6. Immunophenotyping showed that 98.7% of the cell population was positive for CD105 [1], while only 5.88% expressed the CD31 marker [2]. 
5.6.1. LAB MEDIA: Figure 4 F
5.6.2. LAB MEDIA: Figure 4 G
6. Video 7: Adipose-Derived Stem Cell Differentiation to the Adipogenic Lineage

Demonstrator: Aymé Oliva Cárdenas
Protocol 
6.1. Begin by seeding a 6-well plate with 10,000 adipose-derived stem cells per square centimeter [1]. Once cells become 60-80 percent confluent, add the differentiation medium [2-TXT].
6.1.1. WIDE: Talent adds cell suspension to a 6-well plate. 
6.1.2. Talent adds differentiation medium to the plate. TXT: Differentiation Medium: 4 µM insulin, 1 µM Dxa, 0.5 mM MIX
6.2. On day 12, wash the cells thrice with PBS [1] and incubate them with 500 microliters of 4 percent formalin for 1 hour at room temperature [2]. Once the cells are washed with distilled water, wash them with 60 percent isopropanol for 5 minutes and let them dry [4].
6.2.1. Talent adds PBS to each well and then removing. 
6.2.2. Talent adds formalin to each well. 
6.2.3. Talent transfers 60% isopropanol from labeled container to the well. 
AUTHORS: For shots 6.2.1-6.2.3, kindly label all glassware containing the respective solutions . 
Videographer: Please include the labelled glassware containing the respective solutions in the respective shot. 
6.3. Add 500 microliters of 0.5 percent oil red O staining dye, diluted in 60 percent alcohol [1]. After incubation at room temperature, wash the wells thrice with 1 milliliter of distilled water [2]  and observe the plate under an inverted microscope [3].
6.3.1. Talent adds 500 µL of 0.5% oil Red O dye. 
6.3.2. Talent adds 1 mL water to each plate and discards the water. 
6.3.3. Shot of plate being placed under an inverted microscope. 
      Representative Results
6.4. Adipose-derived stem cells [1] differentiated towards the adipogenic lineage, showing reduced cell size and rounded shape within 48 hours [2]. After 7 days, lipid vesicles were visible [3],  which were positive for oil red staining 12 days after differentiation [4]. 
6.4.1. LAB MEDIA: Figure 5 A 
6.4.2. LAB MEDIA: Figure 5 B 
6.4.3. LAB MEDIA: Figure 5 C
6.4.4. LAB MEDIA: Figure 5 D
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