Supplementary File 1


A. Lipid staining with Sudan IV

1. Fix freshly isolated hepatocytes with 4 % paraformaldehyde for 30 min. 

2. Centrifuge for 5 minutes with 100 x g. 

3. Discard the supernatant.

4. Add 2 mL of 70 % ethanol and wait 5 min before centrifugation with 100 x g for 5 min. 

5. Discard the supernatant.

6. Stain for 6 min with Sudan IV, agitate occasionally.

7. Centrifuge for 5 min with 100 x g.

8. Add 2 mL of 80 % ethanol and gently agitate for 3 min.

9. Centrifuge for 5 min with 100 x g.

10. Discard the supernatant. 

11. Wash once with phosphate buffered saline (PBS), centrifuge for 5 min with 100 x g.

12. Discard the supernatant.

13. Store cells in PBS until analysis.





B. Standard and extended hepatectomy in mouse

1. Preparation of the mouse before surgery.

1.1. Sedate the mouse using isoflurane inhalation anesthesia (800 mL/min O2, 3-5% isoflurane for induction and 2% for maintenance during the procedure). Handle isoflurane under a laboratory hood and provide adequate ventilation. 

1.2. Weigh the animal and administer buprenorphine subcutaneously 30 min before surgery at a dosage of 0.1 mg/kg body weight.

1.3. Carefully shave the abdomen of the mouse using a rodent shaver. Dab the area with a piece of moistened gauze to pick up loose hair that could otherwise migrate into the incision.

1.4 Place the sedated mouse on its back on a warming pad to prevent hypothermia. 

1.5. Add vet ointment to the eyes of the animal to prevent dryness and corneal damage while under anesthesia.

1.6. Cleaning of the abdomen and the surrounding fur must be performed with alternating scrubs of both a surgical scrub solution (either iodine-based or chlorhexidine-based) and 70 % ethanol. Use a circular motion beginning at the center of the shaved area and working towards the periphery. 

1.7. After the ethanol has evaporated and the skin and fur have dried, cover the animal with a sterile fenestrated surgical drape. 

NOTE: Maintain a sterile environment.

1.8. Before surgery is started, ensure that the animal is adequately anesthetized by testing the pedal withdrawal reflex (foot pad pinch on both hind feet). In case of a response, supply additional anesthesia and re-test before starting the procedure.

2. Access the liver by midline laparotomy. 

2.1. Make an abdominal midline incision through the skin by using a sharp scalpel. In smaller animals it might be easier to use a forceps to lift the skin slightly, followed by a midline incision with a sharp scissor. This prevents accidental damage to the underlying structures. The second midline incision opens the peritoneum.

2.2. Fix a 5-0 polypropylene suture to the sternum, pull it cranially and fix it in this position. Use a retractor or simple clips to keep the abdomen open. The abdominal cavity has to be as exposed as possible to optimize access and visualization.

2.3. Mobilize the intestines to the right using cotton swabs to reveal the liver and the liver hilus. Use a wet cloth to retain the intestines.

2.4. Free the liver from all ligaments. Expose the hilum of the liver to visualize the anatomy of the liver. By using cotton swabs, mobilize the median lobe upward (toward the diaphragm). Visualize the central vessels and the gallbladder.

3. Remove the gallbladder before the hepatectomy.

3.1. Ligate the common bile duct as proximally as possible with a 8-0 polypropylene suture. Cut the ends of the suture.

3.2. Grasp the gallbladder with a forceps and cut the falciform ligament. Carefully excise the gallbladder with a scissor and remove leaked bile with a dry cotton swab.

4. Remove the left and the median lobe to achieve a standard 70 %-hepatectomy.

4.1. Ligate the pedicle of the left lobe with silk 6-0, cut the ends of the suture and resect the lobe.

NOTE: In some animals, the right portion of the median lobe is partially supplied via the left lobe. In these cases, it is normal that the median lobe then also already becomes partially livid. Since the median lobe is subsequently removed completely, this is not a problem.

4.2. Ligate the middle lobe in two steps using silk 6-0. The first knot is tied at the base of the right portion of the median lobe, the second knot is positioned at the base of the left portion of the median lobe. Cut the ends of the sutures. Resect both parts of the median lobe, right and left, from the gallbladder bed, individually. 

NOTE: It is recommended to remove the middle lobe in two steps. This technique prevents the ligature from coming too close to the suprahepatic vena cava and therefore constricting the vessel. Ideally, a (compressed, therefore non-viable) triangle of liver parenchyma remains (Fig. 1B).

5. This step only applies if an extended hepatectomy (86 %) is planned. Otherwise omit it.

5.1. Remove the caudate lobes. The posterior part of the caudate lobe is located behind the stomach. Mobilize the stomach cranially and remove the ligaments from the caudate lobe to the stomach and the spleen. Flip down the stomach and pull carefully at the base of the caudate lobe with a dry cotton swap. The posterior part of the caudate lobe is retrieved cranially from behind the stomach. 

5.2. Ligate the base of the caudate lobe using silk 6-0 and resect the two lobes.

5.3. Ligate the base of the right anterior lobe using silk 6-0 and resect the lobe (Fig. 1C). 

6. Finishing the surgery and closing the midline laparotomy.

6.1. Check for hemostasis.

6.2. The abdominal wall can be closed using a running suturing technique with a polypropylene 6-0 suture.

NOTE: If larger sutures are used (e.g. 5-0), there is an increased risk of the animal biting on the knots and accidentally opening the suture. By closing the peritoneum separately from the skin, the risk of evisceration is further reduced.

7. After surgery, animals were allowed to recover on a warming pad in a separate cage until completely conscious.

8. Consequently, 3 hours after surgery and recovery from surgery, buprenorphine (0.1 mg/kg body weight) will be given subcutaneously. For the remaining time of the experiment, drinking water with buprenorphine (1.5 mg per 160ml) will be administered. Animals are checked 3 times daily. In case of insufficient analgesia and signs of pain, additional analgesia with buprenorphine subcutaneously is applied. Failure of the described pain management to relieve animals from suffering will result in immediate termination of the experiment.



