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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)  No
Can you record movies/images using your own microscope camera? (Y/N) N/A
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.

2. Does your protocol include software usage? (Y/N) No
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.

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. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
Personal protection Equipment use: 2.1
Cell preparation: 2.2
Pups preparation: 2.5
Pups Liver injection of CD34 cells: 2.9
Returning the pups to the cage: 2.14
Intraperitoneal injection of PBMC to adult mouse: 3.13

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. (Please do not list entire sections.)
Pups Liver injection of CD34 cells: 2.9. Making sure that the needle is inside the liver avoiding complete piercing.

5. Will the filming need to take place in multiple locations? (Y/N) Yes
If yes, how far apart are the locations? The animal core facility is located in the basement of the IHV building and laboratory procedures are performed in the 5th floor. There are 3 elevators available to move in between. The irradiation step (lines 136-140) must be avoided due to the security policies stablished by the University of Maryland for this location.



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

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.


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

1.1. Juan Zapata: This procedure describes three models of humanized immunodeficient mice for the study of the dynamics of HIV infection [1]. 

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

1.2. Juan Zapata: NSG-Humanized mice recapitulate some features of human immunity, in this case, permitting the study of chronic, acute, and reactivated HIV infection in pre-clinical settings [1].

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


Introduction of Demonstrator: (Said by you on camera)

1.3. Juan Zapata: Demonstrating the cell preparation procedure will be Sandra Medina-Moreno, a laboratory research supervisor from our group [1]/[2].  

1.3.1. Interview style: Author saying the above
1.3.2. Sandra 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. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at University of Maryland School of Medicine [1].

1.4.1. Title Card


Section - Protocol
2. Human CD34+ Hematopoietic Stem Cells (HSC) Engraftment of Newborn Mice
2.1. When performing this procedure, always use disposable personal protective equipment, including sterile scrubs, gloves, dedicated shoes, shoe covers, mask, goggles, hair and beard bonnets, and sterile lab coats [1].
2.1.1. Talent putting on the PPE. Videographer, the authors consider this step important for visualization.
2.2. For the chronic model, resuspend 1 million frozen CD34-positive human stem cells in 10 milliliters of RPMI 1640 media with 10% FBS under a certified biosafety cabinet and maintain sterile conditions [1]. 
2.2.1. Talent works in a biosafety cabinet to resuspend cells in media. Use labeled containers whenever possible for viewer clarity. Videographer, the authors consider this step important for visualization.
2.3. Use 10 microliters of the suspension to count and check cell viability by trypan blue exclusion staining in a hemocytometer [1]. 
2.3.1. Hemocytometer as talent loads it with the cell suspension.
2.4. Then, centrifuge the cell suspension at 400 x g for 15 minutes at room temperature [1]. Discard the supernatant and resuspend the cells in cold 1x PBS to the required concentration. Keep the cells on ice until injection [2-TXT].
2.4.1. Talent places the cell suspension in the centrifuge, shuts lid and starts run. 
2.4.2. Talent resuspends the pellet in PBS and places the tube on ice. TEXT: 1.4 x 105 of CD34+ HSCs in 50 µL
2.5. Rub clean bedding between hands to mask any foreign odors on the recipient pups [1]. Then, place pups into a sterile 100 square millimeter Petri dish along with a small amount of bedding material from the breeder cage [2-TXT]. 
2.5.1. Talent rubs a small amount of bedding between hands. Videographer, the authors consider this step important for visualization.
2.5.2. Talent places the pups into a sterile 100 square mm Petri dish along with a small amount of bedding material from the breeder cage. Avoid showing the pups’ faces. Videographer, the authors consider this step important for visualization. TEXT: NS -chainnull pups, both genders, 1–4 days old
2.6. Put the Petri dish into a clean transport cage and then place the cage in a carboy transport cage to protect pups from direct light and noise [1]. Cover the transport cage with a cover pad to avoid exposure of animals to the environment while in transit to the irradiation room [2-TXT].
2.6.1. Transport cage holding the petri dish of pups as talent places in a carboy transport cage.
2.6.2. Talent covers the transport cage with a cover pad. TEXT: See text for irradiation steps
2.7. Following anesthetization as described in the text protocol, prepare for engraftment via hepatic injection. To minimize the time of mouse restraint, let one investigator load the syringe with the stem cell suspension and have the second investigator hold the pup and administer the injection [1].
2.7.1. Two talents at the biosafety cabinet prepare for injection. Juan removes the pup from cage and Sandra prepares to load the cells into the syringe.
2.8. Load 50 microliters of the CD34-positive human stem cell suspension into the syringe with an attached needle under the certified biosafety cabinet [1-TXT]. 
2.8.1. Sandra loads 50 microliters of the CD34+ HSC cell suspension into the syringe with an attached needle under the certified biosafety cabinet. TEXT: 29 G, 0.5”
2.9. Restrain the pups with thumb and index fingers and clean the injection site with 70% alcohol [1]. Use a shallow needle angle to deliver 50 microliters of cells directly into the liver so as not to completely pierce the liver [2-TXT].
2.9.1. Pup as Juan restrains it and cleans site of injection with 70% alcohol. Videographer and video editor, the authors consider this step difficult and important for visualization.
2.9.2. Juan uses a shallow needle angle to deliver 50 microliters of cells directly into the liver. TEXT: Inject 1x PBS into control mice Videographer and video editor, the authors consider this step difficult and important for visualization.
2.10. Pre-warm the dish using an infrared warming pad for rodents at 20 degrees Celsius to ensure that pups will not be over-warmed [1]. Place the pups on the Petri dish covered with sterile gauze for 1 to 5 minutes to allow recovery [2]. 
2.10.1. Talent uses an infrared warming pad to pre-warm the dish.
2.10.2. Talent places the pups on the Petri dish covered with sterile gauze.
2.11. Immediately before returning the pups to their parents, apply a small amount of menthol- and eucalyptus-based ointment, using the thumb and index fingers, to the snout of both parents to avoid cannibalism or rejection of the pups [1]. 
2.11.1. Talent uses the thumb and index fingers to apply a small amount of menthol- and eucalyptus-based ointment to the snout of parents.
2.12. Check cages every day, looking for any signs of graft-versus-host disease in the pups such as dry skin, no feeding, rash, and alopecia [1-TXT]. 
2.12.1. Pups running around the cages. TEXT: See text if GVHD is observed
2.13. Wean the pups at 3 weeks of age and house them in different cages [1]. 
2.13.1. Talent moves pups to new cages. Videographer, the authors consider this step important for visualization.
2.14. Verify engraftment in the peripheral blood by flow cytometry at 14 weeks of age [1]. A representative gating strategy for the evaluation of human CD45-positive cell reconstitution… [2] and percentage of CD4-positive and CD8-positive T-cells is shown [3]. The success rate of engraftment is between 80 to 100 percent [4].
2.14.1. Figure 1A – Video Editor: Use Figure 1A script.tiff
2.14.2. Figure 1A – Video editor please emphasize the third panel.
2.14.3. [bookmark: _GoBack]Figure 1A – Video editor please emphasize the fifth panel.
2.14.4. Figure 1A 
3. Human Peripheral Blood Mononuclear Cell (PBMC) Engraftment of Juvenile Mice 
3.1. Use human peripheral blood mononuclear cells derived from a healthy donor for the acute model or from an HIV-infected patient who was under antiretroviral therapy for the reactivation model [1-TXT]. 
3.1.1. Talent retrieves the labeled cells derived from a healthy donor or from an HIV-infected patient under ART. TEXT (show towards the end of the narration): See text for sham control
3.2. Layer 15 milliliters of whole blood in 5 milliliters of sterile density gradient medium into a 50 milliliter conical tube [1].
3.2.1. 50 mL conical tube as talent layers 15 mL of whole blood in 5 mL of sterile density gradient medium.
3.3. Centrifuge at 400 x g for 30 minutes at room temperature, without brakes, to avoid the buffy coat from becoming mixed with the density gradient medium [1].
3.3.1. Talent places the sample into the centrifuge, shuts lid, and starts run.
3.4. Carefully collect the fraction of mononuclear cells between the density gradient medium and the supernatant [1]. Transfer the buffy coat to a 15 milliliter centrifuge tube containing 10 milliliters of 1x PBS [2]. Centrifuge at 300 x g for 10 minutes at room temperature [3].
3.4.1. Talent carefully collects the fraction of mononuclear cells between the density gradient medium and supernatant.
3.4.2. Talent transfers the buffy coat to a 15 mL centrifuge tube containing 10 mL of 1x PBS.
3.4.3. Talent places the sample into the centrifuge, shuts lid, and starts run.
3.5. Discard the supernatant and remove the remaining red blood cells by lysing with 5 milliliters of ACK lysis buffer added to the pelleted cells [1]. Incubate for 4 minutes at room temperature [2].
3.5.1. Talent discards the supernatant and adds 5 mL of ACK lysis buffer. Use labeled containers.
3.5.2. Talent leaves at room temperature and starts and adjacent timer to count down from 4 minutes.
3.6. After centrifuging again as before, discard the supernatant and resuspend in 10 milliliters of 1x PBS or RPMI 1640 medium [1].
3.6.1. Talent pulls the centrifuged tube out of the centrifuge, discards the supernatant, and resuspends the supernatant in 10 mL of medium. Use labeled containers.
3.7. Use 10 microliters of the cell suspension to count the cells and check viability by trypan blue exclusion staining in a hemocytometer [1]. Typically, 1 to 2 million cells are obtained for each 1 milliliter of blood, with more than 95% viability [2].
3.7.1. Hemocytometer as talent loads it.
3.7.2. Talent looks into a microscope to count cells.
3.8. Following centrifugation as before, discard the supernatant and adjust the cell number to the required concentration [1].
3.8.1. Talent discards the supernatant and adjusts the cell number to the required concentration.
3.9. Load 3.5 million peripheral blood mononuclear cells in 200 microliters of 1x PBS into a syringe with an attached needle under a certified biosafety cabinet [1].
3.9.1. Talent loads the cells into the syringe.
3.10. Remove the mouse from the cage and hold it by the tail so that it can grip the mesh, applying gentle traction backward [1-TXT]. Then, place the index finger and thumb on the shoulders of the animal, grabbing the loose skin of the neck and using the middle finger to stabilize its back [2].
3.10.1. Talent removes the mouse from the cage and holds it by the tail so that it can grip mesh. Avoid showing the mouse’s face. TEXT: 6–8 week-old NS -chainnull mice
3.10.2. ECU: Mouse shoulders as talent places the index finger and thumb on the shoulders of the animal, grabbing the loose skin of the neck and using the middle finger to stabilize its back. Avoid showing the mouse’s face.
3.11. Slide the mouse head backward so that its back is above the head. This allows the viscera in the abdominal cavity to be displaced backward and reduces the risk of puncturing the internal organs during the injection [1].
3.11.1. ECU: Mouse back as talent slides the mouse head back to that its back is above its head. Avoid showing the mouse’s face.
3.12. Clean the injection site with 70% alcohol [1].  
3.12.1. Talent cleans the injection site with 70% alcohol.
3.13. Penetrate the prepared syringe through the abdominal wall and aspirate before injecting the cells [1]. If any material is aspirated, remove the syringe and discard it [2].
3.13.1. Syringe/mouse injection site as talent penetrates the prepared syringe though the abdominal wall and aspirates. Avoid showing the mouse’s face. Videographer, the authors consider this step important for visualization.
3.13.2. Talent removes the syringe and discards the material. Videographer, the authors consider this step important for visualization.
3.14. Otherwise, inject the cells slowly in the intraperitoneal cavity before removing the syringe and discarding it [1-TXT]. Return the animal to its cage and verify engraftment in peripheral blood by flow cytometry at 3 weeks post-injection [2].
3.14.1. Syringe as talent injects the cells slowly into the intraperitoneal cavity and removes the syringe. Avoid showing the mouse’s face. TEXT: Inject 1x PBS into control mice
3.14.2. WIDE: Talent returns the animal to the cage.
3.15. Identify mice by ear tagging. Observe the mice used in these experiments closely, twice per day, after each procedure for clinical signs of distress. Then proceed to HIV injection as described in the text protocol [1-TXT].
3.15.1. BROLL: Mouse with ear tag happily running around the cage. TEXT (toward end of narration): See text for more experiments/analysis





Section – Results
Results: Representative Changes of Viral Load and CD4:CD8 Ratio in huNS -chainnull Mice after HIV Infection and after Anti-retroviral Therapy Introduction 
Following HIV infection, there was a rapid increase in plasma viral load, usually being detectable after 2 to 3 weeks post-infection [1], in both the chronic… [2] and acute models [3], with similar kinetics in the reactivation model [4].
Figure 3 modified.tiff 
Figure 3 modified.tiff – Video editors, please emphasize red line in the top left panel.
Figure 3 modified.tiff – Video editors, please emphasize red line in the top middle panel.
Figure 3 modified.tiff – Video editors, please emphasize red line in the top right panel.
The increase in viral load coincided with a decrease in the CD4 CD8 ratio [1]. 
Figure 3 modified.tiff – Video editors, please emphasize red line in the bottom three panels.
These changes were not observed in control mice [1]. 
Figure 3 modified.tiff – Video editors, please emphasize green line in all panels.
Of note, in the humanized PBMC NSG adult mouse model, an initial inversion of the CD4 CD8 ratio was observed and reconstituted along monitoring time [1]. 
	Figure 3 modified.tiff – Video editors, please emphasize the bottom middle and bottom right panels.
When antiretroviral therapy was administered to HIV-infected mice, a suppression of the viral load as well as recovery in the CD4 CD8 ratio occurred as expected, reaching levels similar to those in uninfected controls [1]. 
Figure 3 modified.tiff – Video editors, please emphasize the right top and bottom panels.
Typically, after 2 to 3 weeks of treatment, a decrease in viral load and increase in the CD4 CD8 ratio was observed in the chronic, acute, and reactivation models [1].
Figure 3 modified.tiff 

Section - Conclusion
Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
Juan Zapata: Use the recommended irradiation dose to avoid lethal overdose or rejection of transplanted cells. Do not completely pierce the liver during injection and use bedding to mask odors that the dam will perceive as foreign [1].

INTERVIEW: Named talent says the statement above in an interview-style shot, looking towards camera. Video editors: B-roll suggestion – shot 2.9.2 and 2.5.1.
Juan Zapata: These three models permit testing of antiviral compounds, anti-HIV antibodies, or other biological substances that affect viral replication. Additionally, they allow adoptive transfer experiments for HIV immunotherapy [1].

INTERVIEW: Named talent says the statement above in an interview-style shot, looking towards camera.
Juan Zapata: NSG-humanized mice can be reconstituted, partially or in full, with human cells to respond to pathogens or drugs, mimicking the complexity of the human immune system [1]. 

INTERVIEW: Named talent says the statement above in an interview-style shot, looking towards camera.
Juan Zapata: All basic biological measures need to be strictly followed since NSG-humanized mice can be infected with both murine and human pathogens; particularly in this case, which uses HIV virus manipulation [1].

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