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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  N
2. Does your protocol include software usage? (Y/N) N
3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. 
Step: 2.1.3, 2.2.1, 2.2.2, 4.5.2, 4.5.3, 4.6.1
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. 
2.1.3. In processing of cord blood layering of blood on lymphocytes separation medium.
4.5.1., 4.5.2, 4.5.3 and 4.6.1: In surgery, pulling out the spleen from the abdominal cavity and injection into spleen followed by clipping. 
5. Will the filming need to take place in multiple locations? (Y)
If yes, how far apart are the locations? In the same building but different floors (DRC 1 8th floor and LA basement)



Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.1. Raghubendra S Dagur: The overall aim of the protocol is to generate a humanized mouse model with functional human immune system and liver, using human hematopoietic stem cells and hepatocytes. This method can help answer key questions in generating dual humanized mice [1].

1.1.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.

1.2. Larisa Y Poluektova: This method provides a powerful tool to study liver immunopathology caused by HIV-1 as observed in people.
1.2.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.

OPTIONAL Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

(Author Comment: Please remove those optional statements from the video.
Delete clip 27 sec – 46 sec)

Introduction of Demonstrator: (Said by you on camera)

1.3. Raghubendra S Dagur: Demonstrating the procedure will be Yimin Sun, a supervisor from the pathology and microbiology department, along with Weimin Wang and Edward Makarov, research technologists [1] [2].

(Author Comment: Yimin Sun – clip 53 – 58 seconds, Weimin Wang – clip 48 – 49 seconds)

1.3.1. Interview style: Author saying the above 
1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.4. This protocol has been approved by the Institutional Animal Care and Use Committee (IACUC) at the University of Nebraska Medical Center.

Section - Protocol
2. Processing of Umbilical Cord Blood and the Isolation of Human HSPCs
[bookmark: _GoBack](Editor: This version of the post shoot notes contains the original shoot notes, new shoot notes from the reshoot, and several comments from the authors regarding the previous version of the video that they saw. Unfortunately, they did not always make it clear which was which. They also made changes to the VO but did not always mark them, so this one might get a bit messy)
2.1. To begin, transfer umbilical cord blood collected in heparinized tubes to a sterile laminar flow cabinet [1]. Add PBS until the volume is increased to 35 milliliters [2]. Layer the sample on top of lymphocytes separation medium [3] and centrifuge at 400 x g and at 4 degrees Celsius for 35 minutes with no brakes [4].
2.1.1. MED: Establishing shot of the talent approaching the laminar flow cabinet with the tubes of umbilical cord blood in hand.
2.1.2. MED: Talent adds PBS to the tubes.
2.1.3. MED: Talent layers the sample on top of the of lymphocytes separation medium.
2.1.4. MED: Talent places the tubes into a centrifuge, closes the centrifuge lid and turns the centrifuge on.
2.2. Next, carefully remove the top plasma layer [1], and use a transfer pipette to transfer the white buffy coat interface to new tube [2]. Re-suspend the buffy coat in 30 – 40 milliliters of ice-cold buffer [3-TXT].
2.2.1. CU: Close up of the tube, showing the results of the centrifugation as the talent removes the top plasma layer.
2.2.2. MED: Talent transfers the white buffy coat interface to new tube.
2.2.3. MED: Talent re-suspends the buffy coat in ice-cold buffer. TEXT: See text for buffer composition.
2.3. Using a pipette, combine 20 microliters of the cell suspension with 20 microliters of 0.4 percent trypan blue [1]. Pipette 10 microliters of this mixture into the outer opening of either of the two chambers of a counting slide [2], and insert the slide into an automated cell counter to count the cells [3].
2.3.1. MED: Talent combines the cell suspension with 0.4% trypan blue.
2.3.2. MED: Talent transfers this mixture into a counting slide.
2.3.3. MED: Talent loads the slide into an automated cell counter to count the cells.
2.4. Centrifuge the cells at 300 x g and at 4 degrees Celsius for 10 minutes [1]. Carefully aspirate the supernatant and add 300 microliters of ice-cold buffer [2]. Add 100 microliters of human Fc receptor blocking reagent and 100 microliters of monoclonal mouse anti-human CD34 antibody-conjugated microbeads for up to 100 million cells [3].
2.4.1. MED: Talent places the tubes into a centrifuge, closes the centrifuge lid and turns the centrifuge on. (Author Comment: Incorrect display in the video (clip 2:14- 2:17), Just say the statement and show the clip display (2:47-2:50) of centrifuge or remove video of the centrifuge)
2.4.2. MED: Talent adds ice-cold buffer to the cells. The supernatant can be removed prior to this shot.
2.4.3. MED: Talent adds the Fc receptor blocking reagent and microbeads to the cells.
2.5. Incubate for 30 minutes at 4 degrees Celsius [1]. Add 10 milliliters of ice-cold buffer to wash the cells [2] and centrifuge at 300 x g and 4 degrees Celsius for 10 minutes [3]. Carefully remove the supernatant and re-suspend the pellet in 500 microliter of ice-cold buffer [4].
2.5.1. MED: Talent places the suspension into a refrigerator to incubate.
2.5.2. MED: Talent adds ice-cold buffer to the cells.
2.5.3. MED: Talent places the tubes into a centrifuge, closes the centrifuge lid and turns the centrifuge on.
2.5.4. MED: Talent re-suspends the pellet in ice-cold buffer. The supernatant can be removed prior to this shot.
2.6. After this, place a positive selection LS column in the magnetic-activated cell-sorting field [1] and pass it through with 3 milliliters of ice-cold buffer [2]. Load the sample into the LS column that can entrap microbeads bound to human CD34+ cells in samples [3] and allow it to flow, under the influence of gravity, into the collection tube [4].
2.6.1. MED: Talent places the positive selection LS column in the magnetic-activated cell-sorting field.
2.6.2. MED: Talent passes ice-cold buffer through the column.
2.6.3. MED: Talent loads the sample into the column.
2.6.4. CU: Close up on the collection tube as the sample collects there.
2.7. Wash the column 3 times with ice-cold buffer, and collect the elute in the same collection tube [1]. Then, plunge the column with 5 milliliters of ice-cold buffer to elute the CD34+ cells into a new collection tube [2]. Repeat the procedure to achieve a purity of over 90 percent [3].
2.7.1. MED: Talent washes the column with buffer.
2.7.2. MED: Talent plunges the column with ice-cold buffer. (Author Comment: The performer action after 3:29 is not synchronized with the voice-over. The plunging step is missing from the video (clip 3:45 video) which should come after 3:34 sec clip.)
2.7.3. MED: Talent loads a sample onto the column. Alternatively, any part of the process that is being repeated can be filmed for this shot.
2.8. Next, use trypan blue dye and a hemocytometer to count the eluted CD34+ cells [1]. After counting, centrifuge the cells at 300 x g for 5 minutes [2]. Discard the supernatant and re-suspend the cells in 25 microliters of PBS for an injection to be used immediately in transplantation [3-TXT].
2.8.1. MED: Talent counts the cells. Any action in the counting process can be filmed for this shot. (Author Comment: There is no action for the voice over (clip 3:40-3:46). The shot 2.8.1 was performed.)
2.8.2. MED: Talent places the tubes into a centrifuge, closes the centrifuge lid and turns the centrifuge on.
2.8.3. MED: Talent re-suspends the cells in PBS. The supernatant can be removed prior to this shot. TEXT: Alternatively: See text for details on cryopreserving the cells.
2.9. To check the purity of the CD34+ elute, take 50 microliters of the suspension [1] and incubate it with 10 microliters of PE-conjugated anti-human CD34 antibody at 4 degrees Celsius for 30 minutes [2].
2.9.1. MED: Talent takes up some of the suspension.
2.9.2. MED: Talent transfers the aliquot of the sample into a refrigerator to incubate. The antibody can be added to the sample prior to this shot.
2.10. After this, wash the stained cells with PBS [1]. Re-suspend the cells in PBS [2], and proceed to perform flow cytometry [3]. Add an additional tube of cells with no antibody to design the gate in the flow cytometer [4]. After acquisition, analyze the data as outlined in the text protocol [5].
2.10.1. MED: Talent washes the stained cells with PBS.
2.10.2. MED: Talent re-suspends the cells in PBS.
2.10.3. MED: Talent approaches the work area to begin flow cytometry.
2.10.4. MED: Talent adds an additional tube of cells with no antibody.
2.10.5. MED: Talent, at a workstation computer, reviews previously obtained data. Alternatively, the talent can be shown acquiring or analyzing the data.
3. Preparation of Human Hepatocytes for Transplantation
3.1. First, retrieve and thaw the cryopreserved hepatocytes as outlined in the text protocol [1]. Then, remove the vial cap and pour the thawed hepatocytes into a 50 milliliter conical tube containing warmed thawing medium [2].
3.1.1. MED: Talent places the cryopreserved hepatocytes out to thaw. Any action in this retrieving and thawing process can be filmed for this shot.
3.1.2. MED: Talent removes the vial cap and pours the thawed hepatocytes into the tube of warmed thawing medium.
3.2. Rock the tube by hand for a few seconds to suspend the cells [1-TXT]. Pellet the cells at 100 x g and at room temperature for 8 minutes [2]. Wash the pelleted cells in PBS with 0.1 percent BSA [3] and pool them with either fresh or thawed HSPCs in PBS to a final volume of 80 microliters per mouse [4-TXT].
3.2.1. MED: Talent rocks the tube by hand. TEXT: Do not vortex.
3.2.2. MED: Talent places the tubes into a centrifuge, closes the centrifuge lid and turns the centrifuge on.
3.2.3. MED: Talent washes the cells in PBS with BSA.
3.2.4. MED: Talent pools the cells with HSPCs in PBS. TEXT: Cells-to-HSPC ratio = 10:1.

4. Preparation for the Surgery and Instrasplenic Transplantation of Human HSPCs and Hepatocytes in Mice 
(Author Comment: This section was reshot, and labeled by the videographer, starting with 1. The shoot was performed in order as numbers 1, 2….. by photographers. I am mentioning those numbers in front of original text.)
(Editor: I’m not sure I understand all of the author’s notations here)
4.1. First, attach one end of a sterile extension tube to a 30 G needle and the other end to a 1 milliliter syringe [1] [2].
4.1.1. = 5A and 5B: MED: Talent shaves a mouse. Any part of these processes can be filmed for this shot. (Author Comment: This will come after the shot 4 or after text 4.2.3.)
4.1.2.  =1:  MED: Talent attaches a sterile extension tube to a needle and syringe.
4.2. Fill the syringe with the suspension of pooled HEPs and HSPCs [1]. Fit the syringe in the notch of a repetitive dispensing pipette [2] and adjust the dispenser to dispense 10 microliters in each press [3].
4.2.1. = 2: MED: Talent fills the syringe with the suspension of pooled HEPs and HSPCs.
4.2.2. = 3: CU: Close up as the syringe is fitted into the notch of a repetitive dispensing pipette.
4.2.3. = 4: CU: Talent adjusts the dispenser as described.
4.3. Shave each mouse as outlined in the text protocol [4.1.1] and scrub the left side of the body of each mouse with povidone-iodine followed by 70 percent isopropyl alcohol [2].
4.1.1. = 5A and 5B: MED: Talent shaves a mouse. Any part of these processes can be filmed for this shot.
4.3.1. MED: Talent approaches a laminar flow cabinet and places down a sterile drape.
4.3.2. =6: MED: Talent scrubs the left side of the mouse and places sterile drape over the mouse. Any action taking in the scrubbing process can be filmed for this shot.
4.4. Using Vanna’s type scissors, make a small incision in the skin, muscle, and peritoneum at the left of the peritoneal wall to enter the peritoneal cavity approximately 5 millimeters below the lower edge of the rib cage [1]. 
4.4.1. =7 and 7B: CU: Close up as the talent makes the incision as described. TEXT: Incision: 1 – 1.5 cm in length; 5 mm deep.
4.5. Locate the spleen and use forceps to pull it slightly to the operating area for easy access [1], and insert the 30 G needle into the lower pole of the spleen [2]. Dispense 10 microliters of the volume at a time, with a limit of 60 - 80 microliters per spleen [3].
4.5.1. =8: CU: Close up as the spleen is located and pulled to the operating area.
4.5.2. =9: CU: Close up as the talent inserts the needle into the lower pole of the spleen.
4.5.3. =10: MED: Talent unlocks the plunger of the dispensing pipette and dispenses some of the volume.
4.6. Retract the needle slowly and clip the spleen with ligating clips using a ligation applier [1]. Then, use cotton-tipped applicators wetted with sterile PBS to push the spleen back into the body cavity [2].
4.6.1. = 11: CU: Close up as the needle is retracted and the spleen is clipped.
4.6.2. = 12:  CU: Close up as cotton-tipped applicators are used to push the spleen back into the body cavity.
4.7. Use an interrupted suture pattern to close the muscle layer of the abdominal wall [1]. Accomplish skin closure with an interrupted suture pattern using non-absorbable sutures [2]. [3]
4.7.1. =13: CU: Close up as the muscle layer is sutured.
4.7.2. =14 and 15: CU: Close up as the skin is sutured.
4.7.3. MED: Talent removes the sutures.
5. HIV Infection of TK-NOG Mice and Its Effect on the Human Liver and Immune System
5.1. First, transfer all needed materials to a designated biosafety level 2 plus facility [1-TXT]. Wear personal protection equipment, including a disposable coverall gown, shoe covers, a facemask, and double gloves at all times while working with the virus [2].
5.1.1. MED: Talent approaches the biosafety cabinet.
5.1.2. MED: Shot of the talent wearing all of the mentioned personal protection equipment.
5.2. Select mice with a reconstitution of more than 15 percent of human CD45+ cells and with a presence of human albumin in the serum for HIV-1 infection [1]. Intraperitoneally inject the mice with 1,000 to 10,000 tissue culture infectious doses of 50 HIV-1ADA in a volume of 100 – 200 microliters per mouse [2].
5.2.1. MED: Talent selects some mice.
5.2.2. MED: Talent injects a mouse as described.
5.3. After euthanizing the mice, excise the liver from each mouse as outlined in the text protocol [1] [2]. 
5.3.1. MED: Talent collects blood in an EDTA tube. Any action in the blood collection process can be filmed for this shot. TEXT: See text for details on euthanizing mice. (Author Comment: Delete the corresponding clip 7:42-7:52)
5.3.2. MED: Talent excises the liver from a mouse. Any action in this process can be filmed for this shot.
5.4. Collect and fix the livers in 4 percent paraformaldehyde overnight [1]. Follow a standard immunohistochemical protocol to evaluate the effect of HIV on CK18+ hepatocytes by using human-specific CK18 antibody [2-TXT].
5.4.1. MED: Talent fixes the livers in paraformaldehyde. Any action in this fixing process can be filmed for this shot.
5.4.2. MED: Talent follows a standard immunohistochemical protocol. Any representative action for this protocol can be staged and filmed for this shot. TEXT: Dagur, R. S. et al. Biology Open. (2018).







Section – Results
6. Results: Analysis of the Dual Humanized TK-NOG Mouse Model 
6.1. The establishment of a dual humanized mouse model with human liver and immune cells can be easily monitored at each step with very simple ELISA and flow cytometry, respectively [1].
6.1.1. LAB MEDIA: Figure 3 & Figure 4. Video Editor: Show Figure 3 and Figure 4 side-by-side.
6.2. Flow cytometry is regularly performed to evaluate the development of a functional immune system and to see the effect of HIV infection on immune cells [1]. In dual humanized mice, the development of functional immune cells can range from 15 to 90 percent of the lymphocyte gate [2].
6.2.1. LAB MEDIA: Figure 3. Video Editor: Zoom in on Figure 3 so only it is shown.
6.2.2. LAB MEDIA: Figure 3.
6.3. For the evaluation of the engraftment of human hepatocytes, ELISA for human-specific albumin levels is performed monthly on mouse serum [1]. Mice engrafted with both HSPCs and HEPs show human-specific albumin levels ranging from approximately 7 micrograms per milliliter to 377 micrograms per milliliter at one month, continuing to grow over the time of observation [2].
6.3.1. LAB MEDIA: Figure 4. Video Editor: Switch to show only Figure 4.
6.3.2. LAB MEDIA: Figure 4. Video Editor: Emphasize the data points below (or close to) the horizontal lines in each column for each column a way that indicates the levels are increasing as time goes on (as the columns progress from left to right).
6.4. The effect of HIV infection on human immune cells in the blood of dual humanized mice is monitored by flow cytometry and on HEPs in the liver by human-specific albumin ELISA [1]. By 5 weeks, HIV-1 causes a decrease in human albumin levels in the serum [2] and there is a depletion of human CK18+ hepatocytes in the liver sections of dual humanized mice [3].
6.4.1. LAB MEDIA: Figure 5.
6.4.2. LAB MEDIA: Figure 5. Video Editor: Emphasize Figure 5A.
6.4.3. LAB MEDIA: Figure 5. Video Editor: Emphasize Figure 5B.
6.5. A lower ratio of CD4:CD8 is typically observed in the blood and liver of HIV-infected mice, compared to levels noted in the same mouse before infection [1].
6.5.1. LAB MEDIA: Figure 6.
Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
7.1. Raghubendra S Dagur: Blood should be layered carefully on top of lymphocytes separation medium for isolation of buffy coat [1] [2]. For the surgery, hold the spleen gently and insert the needle in lower pole of spleen [3] [4].

7.1.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.

7.1.2. Use shot 2.2.1.

7.1.3. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.

7.1.4. Use shot 4.5.2.
7.2. Raghubendra S Dagur: Following the isolation of hematopoietic Stem Cells, it is crucial to check the purity of CD34+ Hematopoietic Stem Cells to avoid CD3+ cells and acute rejection of hepatocytes from different donor [1].

7.2.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.
7.3. Raghubendra S Dagur: As the humanized mice show physiological aspect of human immune system, the developed mice could be utilized to study disease pathogenesis of HIV/HCV coinfections and cirrhosis  [1].

7.3.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.
7.4. Raghubendra S Dagur: HIV-1 virus, used in the study can infect humans, so HIV-1 virus and all infected mice should be maintained in designated biosafety level 2 [1].

7.4.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera. (Author Comment: Delete the clip (10:17- 10:28)
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