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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? N 

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 2.2, 2.6, 2.7, 3.1
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

D.  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.) 2.2, 2.7
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

E.  Will the filming need to take place in multiple locations? Y If yes, how far apart are the locations? 7 miles, UK farm site and research laboratory. 
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Lou Hersh: The methods we describe here were adopted by our NIH COBRE sponsored University of Kentucky Protein protein core facility to help researchers produce single domain antibodies in alpacas.  Single domain antibodies are important tools used to answer key questions in biomedical research [1-MED].
1.1.1. Named author states the above, looking slightly off to the side. Interview style. (Editor: The authors added the sponsorship information during filming. I’m unsure if this 
1.2. Lou Hersh: The main advantage of the techniques we demonstrate is that it allows production of single domain antibodies to up to five distinct proteins in a single alpaca [1-MED].
1.2.1. Named author states the above, looking slightly off to the side. Interview style.  

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Lou Hersh: The implications of this technique extend to human health and disease treatment, since these single domain antibodies can be used as therapeutics, as vaccines, and as diagnostics [1-MED].
1.3.1. Named author states the above, looking slightly off to the side. Interview style.
1.4. Lou Hersh: The most significant hurdle for most established biomedical investigators is handling large animals such as the alpaca [1-MED].
1.4.1. Named author states the above, looking slightly off to the side. Interview style.
1.5. Lou Hersh: Visual demonstration of handling an alpaca, the injection of antigens, and the collection of blood are critical for the successful production of single domain antibodies in these camelids [1-MED].
1.5.1. Named author states the above, looking slightly off to the side. Interview style.
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.6. ** Lou Hersh: Demonstrating the procedure will be Dr. Jeff Smiley, University Veterinarian, and Ms. Erin Jones, Lab Animal technician. Handling of the blood will be demonstrated by Dr. Martin Chow, Research Associate.   [1-MED].  

1.6.1. Interview style: Author saying the above 

1.6.2. The named individuals look up and acknowledges the camera.

D.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
All procedures with the alpacas were performed in accordance with protocols (2017-2627 and 2018-2925) approved by the University of Kentucky’s Institutional Animal Care and Use Committee (IACUC).

Protocol: (read by voice talent at JoVE)
2. Generation of Antigen-specific Alpaca Antibodies
2.1. To begin, restrain the animal with a halter and lead [1-MED]. Then, trim the alpaca’s hair with electric clippers in a crescent moon pattern along the base of its neck from shoulder to shoulder [2-MED].

2.1.1. Talent 1 restrains the alpaca with a halter and lead. Videographer: Please obtain some extra footage of the alpacas before blood sampling (i.e. show the talents haltering them, handling them, gently restraining them, etc. If possible, the alpacas should not be visibly stressed/worked up). 
2.1.2. Talent 2 trims the alpaca’s hair as described above. Authors: I am referring to the people demonstrating this part of your protocol as Talent 1 and Talent 2 to differentiate between the person restraining the animal (Talent 1) and the person drawing blood (Talent 2).
2.2. Carefully, hold the alpaca by the head and neck [1-MED]… and slowly inject the antigen, subcutaneously, with a 22-gauge needle along the base of the neck, near the bow lymph nodes [2-CU]. Perform five injections of approximately 200 microliters each about 5 centimeters apart [3-CU].

2.2.1. Talent 1 restrains the alpaca using proper technique. 

2.2.2. Talent 2 points to the area on the alpaca where they will deliver the antigen and does the injections. 

2.2.3. Talent 2 indicates the second area of injection by pointing and injects the antigen. 

2.3. After this, monitor the animal for about 20 minutes for signs of anaphylaxis [1-MED]. Inspect the injection site for localized inflammation at the injection sites weekly [2-CU-TXT].

2.3.1. After talent 1 steps away from animal, talent 2 releases the animal from restraint. Talent 1 looks at a watch to indicate the 20-minute monitoring period. 

2.3.2. Talent 1 should be restraining the animal with halter and lead. Talent 2 inspects the injection sites. TEXT: Ensure bleeding is minimal.
2.4. To draw blood, clip the alpaca’s hair and disinfect the collection site with alcohol swabs [1-MED].

2.4.1. Talent 1 should be restraining the alpaca. Talent 2 clips the alpaca’s hair and cleans the collection site with alcohol. 

2.5. Restrain the alpaca gently, ensuring that the neck is held upright and straight [1-MED].

2.5.1. Show talent 1 restraining the alpaca for a blood draw with proper technique. 

2.6. Using the ventral projection of the transverse process of the vertebra as a landmark [1-MED]…, occlude the vein by applying pressure just medial to the ventral process [2-MED/CU-TXT].

2.6.1. Talent 2 indicates the ventral projection of the transverse process of the vertebrae by pointing. 

2.6.2. Talent 2 applies pressure to the vein. TEXT: See text for more alpaca anatomy information. Videographer: Use your best judgment and use a CU shot if MED does not capture sufficient detail.  
2.7. Next, insert the needle at a 45-degree angle, slightly medial to the projection, toward the center of the neck [1-CU]. Manipulate the needle until the blood flows [2-CU-TXT].

2.7.1. Talent 2 inserts the needle into the alpaca’s neck as described above. 

2.7.2. Talent 2 makes small adjustments to the needle’s position until blood flows into the syringe/vacutainer. TEXT: See text for equipment specifications 

3. Purifying Lymphocytes for Single Domain Antibody Library Construction
3.1. First, dilute 15 milliliters of the collected blood with 5 milliliters of P-B-S [1-CU]. Then, pipette the blood into a lymphocyte separation tube [2-CU]… to isolate peripheral blood lymphocytes, or P-B-L’s, via density gradient centrifugation [3-MED].
3.1.1. Talent adds PBS to 15 mL of the blood. Authors: Since there is only one person doing the laboratory procedures here, I am only using “Talent”. Please let me know if you have any questions/concerns. 
3.1.2. Talent adds to lymphocyte separation tube and places the tube into the centrifuge, pausing briefly to show detail of the tube to the camera. 
3.1.3. Talent removes the tube from the centrifuge after the spin is finished and shows the PBL layer
3.2. Gently remove the top plasma layer, saving it in a separate tube [1-CU]. Then, gently remove the P-B-L layer, and transfer it to a sterile 50-milliliter tube [2-CU].
3.2.1. Talent removes the plasma
3.2.2. Talent removes the PBL layer and places in tube.

3.3. Add 45 milliliters of pre-chilled P-B-S to the P-B-L’s [1-CU]… and spin the tube for 20 minutes at 800 x g and 4 degrees Celsius [2-MED]. Remove the supernatant with a pipette, leaving the pellet containing the lymphocytes [3-CU].
3.3.1. Talent adds PBS to the PBLs obtained from the previous step. 

3.3.2. Talent places the tube into the centrifuge, closes the lid, and starts the spin. 
3.3.3. Talent removes the supernatant and talent shows PBL pellet

3.4. Wash the pellet two more times with 5 milliliters of pre-chilled P-B-S, to ready the P-B-L’s for R-N-A isolation [1-CU].

3.4.1. Talent washes the pellet in pre-chilled PBS once. 
4. Results: Single Domain Antibodies Generated Against a Range of Protein Antigens in Alpacas (Lama pacos)
4.1. Using this protocol, single domain antibodies were generated against a range of protein antigens [1-CU]. Immune monitoring indicated that the majority of antigens showed robust response beginning at three weeks and that the optimal time to obtain blood is at six weeks. [2-LM]. 
4.1.1. Use 2.2.2.

4.1.2. Figure 1 – Shows representative immune monitoring of two antigens. 
4.2. Sequencing the positive colonies identified diverse single domain antibody sequences for different antigens [1-LM]. For example, three unique colonies were isolated to the reference antigen Maltose Binding protein [2-LM].
4.2.1. Figure 2 – PCR results confirming positive clones.
4.2.2. Figure 3A – Shows the alignment of select single domain antibody sequences associated with Maltose Binding Protein (MBP).
4.3. Generally, the single domain antibodies contained significant sequence diversity and highly variable length of antigen binding loops. These features are particularly important in single domain antibody/antigen interactions [1-LM].

4.3.1. Figure 3 – Video editor: “Zoom out” to show all of figure 3. 
5. Conclusion (said by authors on camera)

5.1. Sidney Whiteheart: This procedure allows production of single chain antibodies for up to five antigens per animal. A single blood collection and library construction is utilized for each animal, with phage display-based selection utilized to identify antigen-specific single domain antibodies [1-MED].
5.1.1. Named author states the above, looking slightly off to the side. Interview style. 
5.2. Sidney Whiteheart: While doing the antigen injections and blood sampling, it’s important to keep the alpaca in a group, which keeps them calmer.  This can be done using halters and leads and tying them in close proximity during the procedure [1-MED].

5.2.1. Named author states the above, looking slightly off to the side. Interview style. Video editor: Show representative footage from 2.1.
5.3. Sidney Whiteheart: Animals can be used for subsequent rounds of single domain antibody production following a resting period of at least six months [1-MED].

5.3.1. Named author states the above, looking slightly off to the side. Interview style.
6. Acknowledgements

6.1. The real stars of this production are Blue eyes, Big guy or affectionately known as the gorilla, and Freddie our Kentucky alpacas.

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.

General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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