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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  

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No

3. Filming location: Will the filming need to take place in multiple locations?   No

Current Protocol Length
Number of Steps:  12
Number of Shots:  36 

Introduction
Videographer: Obtain headshots for all authors available at the filming location. 

REQUIRED: What is the scope of your research? What questions are you trying to answer? 
1.1. Jorge Caviglia: In our research, we focus on metabolic dysfunction-associated steatotic liver disease and focus on the mechanisms of lipid accumulation and fibrosis.
1.1.1. [bookmark: _Hlk194676695]INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.3.1

What are the most recent developments in your field of research?
1.2. Jorge Caviglia: Some of the recent developments are single cell RNA seq and spatial transcriptomics, standardization of animal models of MASLD and the approval of semaglutide for the treatment of MASLD.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.5.1

What research gap are you addressing with your protocol?
1.3. Jorge Caviglia: There are many animal models of MASLD, but we found out that they had shortcomings. They did not cause liver fibrosis. To address this point, we developed our mouse model of MASLD. 
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.2.1


What advantage does your protocol offer compared to other techniques?
1.4. Jorge Caviglia: Our mouse model induces MASLD with fibrosis by feeding hyperphagic mice a diet similar to the average American diet. This causes MASLD, which is very similar to the disease in humans.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.4.1

How will your findings advance research in your field?
1.5. Jorge Caviglia: We hope that our research will facilitate the study of fibrosis in MASLD, which is the most important prognosis factor in MASLD. Our method will facilitate studies on the pathophysiology of MASLD and testing new therapies.
1.5.1.  INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 4.2.1



Videographer: Obtain headshots for all authors available at the filming location.

Testimonial Questions (OPTIONAL): 

Videographer: Please capture all testimonial shots in a wide-angle format with sufficient headspace, as the final videos will be rendered in a 1:1 aspect ratio. Testimonial statements will be presented live by the authors, sharing their spontaneous perspectives.


How do you think publishing with JoVE will enhance the visibility and impact of your research?
1.6. Jorge Caviglia, Assistant Professor: (authors will present their testimonial statements live) .
1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.3.1




Protocol  
2. Collagen Histochemical Staining of Mouse Liver Tissue
Demonstrator: Click here to enter name of demonstrator(s) 	Comment by Poornima  G: Authors: Please fill this after the shoot

2.1. To begin, obtain a paraffin-embedded liver tissue section on a slide [1]. For deparaffinization, submerge the slide in xylene or citrisolv (citri-solve), for 5 to 15 minutes [2-TXT]. Then, rehydrate the section serially in 100, 95 and 70 percent ethanol solutions, followed by distilled water, for 5 minutes in each [2].
2.1.1. WIDE: Talent putting/loading the sample slides on a slide holder.
2.1.2. Talent placing slides into a glass jar containing xylene or citrisolv. TXT: Repeat this step again with fresh xylene or citrisolv
2.1.3. Talent taking the slide out of a staining dish labeled “100% ethanol” and dunking it in another staining dish labeled “95% ethanol”. Authors, please place other staining jars with 95% and 70% ethanol beside the 100% ethanol jar.

2.2. Then, stain the section with Sirius red and dehydrate the slide [1] [2].
2.2.1. Image of the slides in a staining dish with the staining solution which is a dark color
2.2.2. TEXT ON 2.2.1 IMAGE’S BACKGROUND: 
Staining: Sirius red (direct red 80) 1 g/L in picric acid 1.3%, 1 h
Counterstaining (if required): Fast green (1 g/L) + staining solution
[Alternatively, stain nuclei with Weigert’s hematoxylin] 
Dehydration: 100% EtOH, 5 min, 2x
Clearing: Xylene or Citrisolv (until mounting)


2.3. Remove one slide at a time from the clearing solution [1] and blot it on paper towel to remove excess liquid [2]. 
2.3.1. Talent removing a single slide from the clearing dish with forceps.
2.3.2. Talent gently blotting the slide on folded paper towels.

2.4. Add approximately 50 to 100 microliters of mounting medium to the section [1]. Cover the section with a coverslip and gently press it down to remove air bubbles [2]. Let the slide air dry [3].
2.4.1. Talent pipetting mounting medium onto the tissue section.
2.4.2. Talent placing a coverslip on the slide and pressing it gently.
2.4.3. Talent placing the slide on a rack to air dry.

2.5. Now, observe the prepared section under a light microscope with brightfield illumination using 4x to 20x objectives [1-TXT].
2.5.1. Talent placing the slide under a light microscope. TXT: Perform polarized light microscopy and morphometric quantification  




3. Liver Hydroxyproline Quantification
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Transfer approximately 500 to 1000 microliters of liver homogenate to 1.5-milliliter centrifuge tubes [1] and add trichloroacetic acid to reach a final concentration of 12 percent [2]. Vortex the tube briefly to mix the contents [3]. 
3.1.1. Talent pipetting homogenate into labeled centrifuge tube.
3.1.2. Talent adding trichloroacetic acid into the tube under a fume hood.
3.1.3. Talent placing tubes in a vortex mixer and briefly mixing.

3.2. Incubate the tube in an ice-water bath for 30 minutes [1] and centrifuge it at 6,000 g at 4 degrees Celsius for 10 minutes [2]. Then, remove the supernatant with a pipette while keeping the tube on ice [3]. 
3.2.1. Talent placing tube in an ice bath.
3.2.2. Talent transferring tube into centrifuge and closing the lid.
3.2.3. Talent using a pipette to aspirate the supernatant while tube is on ice.

3.3. Add 1 milliliter of 100% ice-cold ethanol to wash the pellet [1] and sonicate it to resuspend thoroughly [2]. After centrifuging the suspension again, aspirate the supernatant [3-TXT].
3.3.1. Talent adding ice-cold ethanol to the pellet.
3.3.2. Talent placing the tube under a sonicator.
3.3.3. Talent aspirating the supernatant. TXT: Repeat the EtOH wash step 2x more 

3.4. Following the third wash, keep the tube open to air dry the pellet for 10 minutes or longer as necessary [1].
3.4.1. Talent placing tube open on a rack to air dry.

3.5. Then, add 800 microliters of 6 normal hydrochloric acid to the tube containing the protein pellet [1] and resuspend the pellet using a sonicator as demonstrated earlier [2]. Transfer the suspension to a screw-capped glass tube or vial and tightly seal the cap [3]. Incubate the tube in an oven at 110 degrees Celsius for about 22 hours [4].
3.5.1. Talent pipetting hydrochloric acid into the tube under a fume hood.
3.5.2. Talent placing the tube under a sonicator.
3.5.3. Talent transferring content to screw-cap vial and sealing it.
3.5.4. Talent placing the vial in a temperature-controlled oven.

3.6. If needed, transfer the contents from the glass vial to a centrifuge tube before spinning [1]. Centrifuge the hydrolyzed sample at 16,000 g for 10 minutes [2] and aspirate the supernatant containing hydroxyproline into 1.5-milliliter tube [3]. The hydrolysates may be stored at 4 degrees Celsius at this stage [4].
3.6.1. Talent transferring contents from glass to centrifuge tube.
3.6.2. Talent placing the sample in a centrifuge.
3.6.3. Talent aspirating and transferring clear supernatant into clean 1.5 ml tube.
3.6.4. Talent placing the tube with hydrolysate in a 4 °C refrigerator.

3.7. For hydroxyproline oxidation, add 450 microliters of chloramine solution to the tubes with sample and standards [1]. Mix the contents in the tubes with a vortex [2] and incubate them at room temperature for 25 minutes [3]. 
3.7.1. Talent pipetting chloramine solution into tube labeled sample and standard.
3.7.2. Talent vortexing the tube briefly.
3.7.3. Talent placing tubes on bench timer during incubation.

3.8. Then, add 500 microliters of Ehrlich's reagent to each sample and standard [1]. After vortexing, incubate the samples at 65 degrees Celsius for 20 minutes in an incubator [2]. After incubation, let the tubes cool to room temperature [3].
3.8.1. Talent pipetting Ehrlich’s reagent to the tubes.
3.8.2. Talent placing tubes in an incubator set at 65 degrees Celsius.
3.8.3. Talent removing tubes and leaving them on the bench.

3.9. Finally, measure the absorbance of samples and standards using a spectrophotometer at a wavelength of 550 nanometers [1].
3.9.1. Talent placing the sample in a spectrophotometer.

3.9.2. 

Results
4. Results 

4.1. Collagen staining of liver tissue with picro-sirius red, when observed with brightfield illumination, showed collagen red with a light-orange or yellow background. Collagen deposition corresponding to fibrosis was stained, as well as collagen in the blood vessel walls, the hilum, and the liver capsule [1].
4.1.1. LAB MEDIA: Figure 4A Video editor: Highlight the top row “Sirius Red (brighfield)”

4.2. The polarized light microscopy revealed distinct birefringent collagen fibers on a dark background, enhancing visualization of fibrosis [1].
4.2.1. LAB MEDIA: Figure 4A Video editor: Highlight the second row “Sirius Red (polarized light)”

4.3. Quantification of liver collagen-positive area in Agouti yellow mice fed with High Fat and Fructose Diet or HFFD showed significantly higher fibrosis [1] when compared to the wild type control mice fed with low fat and fructose diet [2].
4.3.1. LAB MEDIA: Figure 4 B and  C.  Video editor: Highlight the RED bars labeled “Ay-HFFD” 
4.3.2. LAB MEDIA: Figure 4 B and C.  Video editor: Highlight the BLUE bars labeled “WT-LFFD”

4.4. Quantification of hepatic hydroxyproline content revealed a significantly higher level in HFFD mice [1] compared to the control mice after 16 weeks on the diet [2], confirming increased collagen deposition in fibrotic livers [3].
4.4.1. LAB MEDIA: Figure 5.  Video editor: Highlight the RED bar labeled “Ay-HFFD”  “WT-LFFD”
4.4.2. LAB MEDIA: Figure 5 Video editor: Highlight the BLUE bar labeled “WT-LFFD”
4.4.3. LAB MEDIA: Figure 5.  Video editor: Highlight the RED bar labeled “Ay-HFFD”  “WT-LFFD”
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