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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

[bookmark: _Hlk66449014][bookmark: _Hlk66449339]3. Interview statements: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

[bookmark: _Hlk66449495]☒ 	Interviewees wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

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



Current Protocol Length

Number of Steps:  17
Number of Shots:  33

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Ng Inn Chuan: This rat hepatocyte isolation protocol is based on the liver resection prior to digestion approach. The protocol introduces a compact and portable integrated perfusion system for cell isolation.  

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

1.2. Ng Inn Chuan: This technique involves collagenase recirculation which reduces the volume of collagenase used and provides more flexibility in extension of digestion time, while ensuring high viability, yield, and hepatocyte specific function.

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.


Ethics Title Card
1.3. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) of the National University of Singapore.


Protocol

2. Portal Vein Cannulation
2.1. After cutting the abdominal muscles [1], push the intestines to the right with the back of the curved forceps [2]. Videographer: This step is important!
2.1.1. WIDE: Establishing shot of talent in front of the rat.
2.1.2. Talent pushing intestine using forceps.
2.2. Break the membrane underneath the bile duct with the tip of the curved forceps for looping the suture around the portal vein and the bile duct [1]. Use a silk surgical suture to make a very loose ligature around the portal vein close to the liver, just before the vein branches left and right into different liver lobes [2-TXT]. Videographer: This step is important!
2.2.1. Talent breaking the membrane underneath the bile duct.
2.2.2. Talent making ligature around portal vein using silk suture. TEXT: Caution! Tight ligature will disrupt the portal vein blood flow
2.3. About 2 to 3 centimeters upstream of the first ligature, just before the gastric vein branches off from the portal vein, create a hole through the tissue underneath the portal vein with the tips of two pairs of curved forceps, then stretch the hole to support the portal vein during cannulation [1].
2.3.1. Talent creating a hole through the tissue underneath the portal vein and stretching the hole.
2.4. Prevent pressure buildup in the liver [1] by reducing the pump speed to 4 rpm for a flow rate of approximately 3 milliliters per minute [2] and ensure that the outflow of the calcium-free buffer from the intravenous catheter is reduced to a slow drip [3]. 
2.4.1. Initial flow of calcium free buffer.
2.4.2. Talent reducing the speed of pump.
2.4.3. Reduced flow of calcium free buffer.
2.5. While gently supporting the portal vein with forceps [1], hold the intravenous catheter with the bevel of the needle facing up [2] and insert the needle into the portal vein at a 10 to 20-degree angle, then slowly advance until the whole bevel is inside the vein. Correct insertion should result in blanching of the liver color [3]. Videographer: This step is difficult and important!
2.5.1. Talent supporting portal vein with forceps.
2.5.2. Needle before insertion.
2.5.3. Talent inserting needle in portal vein and moving bevel of needle inside the vein.
2.6. Advance the cannula over the needle [1] and retract the needle when it is 2 to 3 millimeters behind the cannula by pulling back the wing with the index finger while holding the catheter with the thumb and middle finger [2]. 
2.6.1. Talent advancing the cannula over the needle.
2.6.2. Talent holding the catheter and retracting the needle.
2.7. Secure the portal vein onto the catheter with a vein clip and clip below the portal vein to avoid perfusate flow disruption [1].
2.7.1. Talent clipping the vein.
2.8. Next, cut the infrahepatic inferior vena cava to prevent the pressure build-up in the liver and observe for blood spurting in pulses to ensure the correct cut [1]. Videographer: This step is important!
2.8.1. Talent cutting the IVC and blood spurting out.
2.9. Increase the pump speed to 38 rpm [1] for a flow rate of approximately 33 milliliters per minute [2] and flush the liver three times by closing the infrahepatic inferior vena cava with forceps for 2 to 3 seconds and then re-opening it [3].
2.9.1. Talent increasing the pump speed.
2.9.2. Faster outflow from IVC.
2.9.3. Talent flushing the liver by closing and opening IVC, then liver slightly expanding before deflating
2.10. In order to perfuse all liver lobes, adjust the position of the cannula tip and make sure that it is placed before the portal vein branches into different liver lobes [1]. Videographer: This step is important!
2.10.1. Position of the cannula tip.
2.11. Then, tighten the loose ligature around the portal vein slightly upstream of the branching point [1] and secure the position of the cannula in the portal vein to prevent backflow of the buffer by making three knots at the point where the hard needle supports the cannula, in between the bevel and the side hole [2].
2.11.1. Talent tightening the loose ligature.
2.11.2. Talent knotting cannula to the portal vein.
3. Liver Perfusion, Digestion and Hepatocyte Isolation
3.1. After liver resection, allow the liver to perfuse with the calcium-free buffer for 12 minutes [1], then tighten the roller clamp of calcium-free buffer [2] and loosen the roller clamp of collagenase buffer to change the perfusion buffer [3].
3.1.1. Liver in calcium-free buffer.
3.1.2. Talent tightening the roller clamp of calcium-free buffer.
3.1.3. Talent loosening the roller clamp of collagenase buffer.
3.2. After the collagenase buffer reaches the liver, flush the liver three times by closing the suprahepatic infrahepatic inferior vena cava for 2 to 3 seconds and re-opening it [1].
3.2.1. Talent flushing the liver.
3.3. Carefully move the liver to the stage on top of the beaker for recirculation of the collagenase buffer by holding the diaphragm with forceps while supporting the catheter, taking care to not pull the catheter to prevent accidental detachment [1]. Videographer: This step is important!
3.3.1. Talent moving the liver. 
3.4. Digest the liver for 12 minutes [1] and stop the perfusion when the liver loses its smooth brown texture and becomes mushy. Extend the digestion time if necessary [2].
3.4.1. Liver in digestion buffer.
3.4.2. Talent stopping the digestion.
3.5. After digestion of the liver, cut the portal vein and carefully remove the cannula [1], then transfer the liver into cold DMEM to isolate the hepatocytes [2-TXT].
3.5.1. Talent cutting the vein and removing the clip and cannula. 
3.5.2. Talent transferring the liver in DMEM medium. TEXT: 60 mL cold DMEM in 150-mm dish
3.6. Gently tap the liver using the backside of the curved forceps to break and peel off the Glisson’s capsule [1] and release the liver cells by gently swaying the liver in DMEM until the cells are fully dissociated in the media [2]. Videographer: This step is important!
3.6.1. Talent tapping the liver with forceps.
3.6.2. Talent swaying the liver in DMEM. 



Results
4. Results: Estimation of Purity and Function of Isolated Hepatocytes 
4.1. The viability of hepatocytes was between 88 to 94.8% as determined by trypan blue counting [1]. The yield of hepatocytes from rats weighing 200 to 300 grams was up to 5 × 108 cells per isolation [2], 
4.1.1. LAB MEDIA: Table 2 Video Editor: Emphasize column 1.
4.1.2. LAB MEDIA: Table 2 Video Editor: Emphasize column 2 and 3.
4.2. The representative images are showing unpurified liver cell suspension [1] and purified hepatocyte suspension [2]. The purity of the isolated hepatocytes was approximately 96.8 %, which was quantified by counting albumin positive fluorescent stained cells [3] in relation to the total number of the cell nuclei [4].
4.2.1. LAB MEDIA: Figure 7A Video Editor: Emphasize the left image.
4.2.2. LAB MEDIA: Figure 7A Video Editor: Emphasize the right image.
4.2.3. LAB MEDIA: Figure 7B Video Editor: Emphasize the green spots.
4.2.4. LAB MEDIA: Figure 7B Video Editor: Emphasize the blue spots.
4.3. In the representative images shown in false color, green represents the albumin [1] and blue indicates the cell nuclei with albumin [2]. Cell nuclei without albumin are highlighted red [3].
4.3.1. LAB MEDIA: Figure 7C Video Editor: Emphasize the green patches in the image.
4.3.2. LAB MEDIA: Figure 7C Video Editor: Emphasize the blue spots in the image.
4.3.3. LAB MEDIA: Figure 7C Video Editor: Emphasize the red spots in the image.
4.4. The hepatocytes in sandwich culture formed distinct bile canaliculi and had good cell-cell contact [1].
4.4.1. LAB MEDIA: Figure 8
4.5. The isolated hepatocytes showed high functionality in albumin, urea, and cytochrome P450 assays [1]. The hepatocytes exhibited a high urea level on day-1 [2] and a relatively high albumin level on day-3 [3]. 
4.5.1. LAB MEDIA: Table 3
4.5.2. LAB MEDIA: Table 3 Video Editor: Emphasize column 1.
4.5.3. LAB MEDIA: Table 3 Video Editor: Emphasize column 2.
4.6. On day 3, the cyp-1-A-2 (‘pronounce C-Y-P-one-A-two’) activity was highest [1] followed by cyp-2-B-1 and 2 activity [2], and then by cyp-3-B-2 activity [3]. 
4.6.1. LAB MEDIA: Table 3 Video Editor: Emphasize column 3.
4.6.2. LAB MEDIA: Table 3 Video Editor: Emphasize column 4.
4.6.3. LAB MEDIA: Table 3 Video Editor: Emphasize column 5.

Conclusion
5. [bookmark: _Hlk27388131]Conclusion Interview Statements

5.1. Ng Inn Chuan: Be mentally prepared before inserting the needle into the portal vein. Upon insertion, a surgeon will need to continue without pause until pump speed was increased after cutting the IVC. 
5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.5.3, 2.6.1 and 2.8.1.
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