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Author Questionnaire 
1. We have marked your project as author-provided footage, meaning you film the video yourself and provide JoVE with the footage to edit. JoVE will not send the videographer. Please confirm that this is correct. 
√ Correct 

 2. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  No.  

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

4. Proposed filming date: To help JoVE process and publish your video in a timely manner, please indicate the proposed date that your group will film here: 08/31/2025

When you are ready to submit your video files, please contact our China Location Producer, Yuan Yue.

Current Protocol Length

Number of Steps:  15
Number of Shots:  38

Introduction 


REQUIRED: What is the scope of your research? What questions are you trying to answer? 
1.1. Jingxing Ou: We are interested in uncovering the potential of hibernation research in translational medicine, and trying to address how adaptation to extreme physiological status are achieved in hibernating mammals. 
1.1.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B.roll:3.2


What research gap are you addressing with your protocol?
1.2. Jingxing Ou: The biological nature of standard rodent models limits their use in research on host post-liver transplantation recovery following prolonged static cold preservation of the donor graft. 
1.2.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. 
What research questions will your laboratory focus on in the future?
1.3. Jingxing Ou: Our hibernation-inspired research will focus on developing cost-effective and practical methods to extend human organ preservation time, and also possibly treat certain metabolic dysfunctions and stroke.
1.3.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B.roll:3.3

Ethics Title Card
This research has been approved by the Institutional Animal Care and Use Committee (IACUC) at the Peking University


Protocol  
2. Isolation and Viability Assessment of Primary Hepatocytes and Non-Parenchymal Cells from Daurian Ground Squirrel Liver Grafts
Demonstrator: Sun Haobin


2.1. To begin, spray 70 percent ethanol over the abdominal area of the anesthetized Daurian ground squirrel [1]. Using sharp scissors and toothed forceps, make a large cruciate incision of the skin and peritoneum to open the abdominal cavity [2].
2.1.1. WIDE: Talent spraying ethanol over the animal’s abdominal area.
AUTHORS: Please film this shot since the opening shot needs to be a WIDE shot. Steps 2.1.2 onwards are better filmed closer to the animal and cannot be filmed as WIDE shots
2.1.2. Talent making a cruciate incision with scissors and forceps to expose the abdominal cavity.

2.2. With a cotton swab, gently move the intestines to the right outside of the abdominal cavity [1] until the liver graft, portal vein, and inferior vena cava are clearly exposed [2].
2.2.1. Talent shifting intestines to the right using a cotton swab.
2.2.2. Shot showing clear exposure of liver graft, portal vein, and inferior vena cava.
2.3. Then insert a 5-milliliter syringe into the inferior vena cava below the anastomotic stoma to collect 1 to 2 milliliters of blood [1]. Immediately apply light pressure to the puncture site using a dry cotton swab to achieve hemostasis after withdrawing the needle [2].
2.3.1. Talent inserting syringe into the inferior vena cava and drawing blood.
2.3.2. Talent applying pressure with a cotton swab to the puncture site.
2.4. With the bevel facing upward, gently puncture the portal vein using a 22-gauge catheter at a 15-degree angle relative to the vessel surface [1]. Retract the needle from the catheter [2]. Upon successful puncture, gently advance the cannula an additional 1 to 1.5 centimeters through the vessel [3] and secure its position using a vascular clamp [4].
2.4.1. Talent puncturing the portal vein with a 22-gauge catheter at 15-degree angle.
2.4.2. Talent retracting the catheter needle.
2.4.3. Talent advancing the cannula through the vessel.
2.4.4. Talent placing a vascular clamp to fix the cannula.
2.5. Start the perfusion pump with warm saline at 6 to 8 milliliters per minute [1]. Then connect a 0.22-micrometre filter to the cannula [2]. Once perfusion through the portal vein is initiated, make an incision in the inferior vena cava to allow for blood drainage [3].
2.5.1. Talent starting the perfusion pump.
2.5.2. Talent connecting filter to the cannula.
2.5.3. Talent making an incision in the inferior vena cava.
2.6. After perfusing with 50 to 80 milliliters of warm saline, pause the pump [1]. Ligate the left lateral lobe at its base using a 2-0 (Two-zero) silk suture and excise the lobe distal to the ligation site [2-TXT]. 
2.6.1. Talent pausing the perfusion pump.
2.6.2. Talent ligating and excising the left lateral lobe TXT: Resect the median lobe similarly
2.7. Now, cut the diaphragm [1] and clamp the suprahepatic inferior vena cava [2].
2.7.1. Talent cutting the diaphragm.
2.7.2. Talent clamping the suprahepatic inferior vena cava.
2.8. Transfer the inlet tubing to prewarmed EGTA (E-G-T-A) buffer [1]. Restart the pump at a flow rate of 6 to 8 milliliters per minute [2]. Periodically clamp the inferior vena cava for 5 to 10 seconds to promote uniform perfusion solution distribution throughout the hepatic parenchyma [3].
2.8.1. Talent transferring tubing into EGTA buffer.
2.8.2. Talent restarting the perfusion pump.
2.8.3. Talent clamping inferior vena cava at intervals.
2.9. Following perfusion with 40 to 50 milliliters of EGTA buffer, begin perfusion with collagenase buffer at a rate of 4 to 6 milliliters per minute for 8 to 10 minutes [1]. Briefly clamp the effluent vessel periodically to aid perfusion [2].
2.9.1. Talent switching to collagenase buffer and starting pump.
2.9.2. Talent clamping effluent vessel briefly during perfusion.
2.10. Stop the pump [1] and remove the cannula [2]. Cut off the liver from the body [3] and place it into a 5-centimeter dish containing 10 milliliters of ice-cold DMEM/F12 (D-M-E-M-F-Twelve) medium [3].
2.10.1. Talent stopping the perfusion pump.
2.10.2. Talent removing the cannula.
2.10.3. Talent cutting out the liver. 
2.10.4. Talent placing excised liver in dish with cold medium.
2.11. Tear the liver up to release the cells [1]. Then transfer the cell solution into a 50-milliliter conical tube fitted with a 70-micrometer filter [2]. 
2.11.1. Talent tearing liver tissue to release cells.
2.11.2. Talent filtering cells into conical tube.
2.12. Centrifuge the cell suspension at 50 g for 3 minutes at 4 degrees Celsius [1]. After discarding the supernatant, resuspend the pellet in 20 milliliters of PBS [2-TXT]. Resuspend the cell pellet in 5 milliliters of DMEM/F12 medium after the final centrifugation [3].
2.12.1. Talent placing the tube in a centrifuge.
2.12.2. Talent resuspending the pellet in 20 mL PBS. TXT: Perform wash 3 x 
2.12.3. Talent adding DMEM/F12 to resuspend cell pellet.
2.13. Next, gently mix the cell suspension with an equal volume of 90 percent Percoll in a 15-milliliter tube [1]. Centrifuge the suspension at 200 g for 10 minutes at 4 degrees Celsius [2]. 
2.13.1. Talent mixing cell suspension with Percoll.
2.13.2. Talent placing the suspension in a centrifuge.
2.14. Carefully aspirate the supernatant and dead cells without disturbing the layers [1]. Then resuspend the viable cells in 10 milliliters of DMEM/F12 medium [2] and centrifuge at 50 g for 5 minutes at 4 degrees Celsius [3].
2.14.1. Talent aspirating supernatant carefully.
2.14.2. Talent resuspending viable cells in DMEM/F12.
2.14.3. Talent centrifuging viable cells.
2.15. Discard the supernatant [1] and resuspend the purified hepatocytes in 1 to 5 milliliters of PBS supplemented with 2 percent FBS [2-TXT]. Then mix the hepatocytes and non-parenchymal cells in a 1 to 1 ratio [3].
2.15.1. Talent pipetting out the supernatant from final centrifuge.
2.15.2. Talent resuspending hepatocytes in supplemented phosphate-buffered saline. TXT: Final concentration: 500 - 1200 cells/µL
2.15.3. Talent mixing equal volumes of hepatocytes and non-parenchymal cells.



Results

3. Results 

3.1. Over 50,000,000 hepatocytes can be obtained, with a cell viability of around 80% [1].
3.1.1. LAB MEDIA: Figure 3A and B 	Video Editor: Please emphasize the purple bar (Non-parenchymal cells) in 3B
3.2. Histological evaluation of liver grafts stored at 4 degrees Celsius for 24 hours revealed preserved liver lobule architecture with minimal inflammation, necrosis, or cholestasis on postoperative day 3 [1] and day 6, comparable to the sham-operated controls [2].
3.2.1. LAB MEDIA: Figure 4. Video editor: Highlight the tissue section labeled “Day 3” 
3.2.2. LAB MEDIA: Figure 4. Video editor: Highlight the tissue section labeled “Day 6”
3.3. Single-cell RNA sequencing of hepatocytes and non-parenchymal cells isolated from liver grafts revealed clustering into 12 distinct cell types, including T cells, B cells, Kupffer cells, and hepatic stellate cells [1].
3.3.1. LAB MEDIA: Figure 5. Video editor: If possible, please highlight each color type
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