Submission ID #: 53374
Editor Name: Bridget Colvin
Videographer name:

Film Date: 

Authors and Affiliations: Farzaneh Assadian, Karl Sandström, Göran Laurell, Catharina Svensson, Göran Akusjärvi, and Tanel Punga, Department of Medical Biochemistry and Microbiology, Uppsala Biomedical Center, Uppsala University, Uppsala, Sweden

Title: Efficient isolation protocol for B and T lymphocytes from human palatine tonsils

Corresponding Author: Tanel.punga@imbim.uu.se 
Co-authors: Goran.akusjarvi@imbim.uu.se, Catharina.svensson@imbim.uu.se, Goran.laurell@surgsci.uu.se, Karl.Sandstrom@surgsci.uu.se, Farzaneh.assadian@imbim.uu.se 
A.  Will you require JoVE to record video microscopy? N
B.   Does your protocol include descriptions of software usage? N
C.  Which steps of your protocol will viewers benefit most from having filmed? 2.4.-2.6., 2.8., 2.10. 3.2., 3.7.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  1.6; 1.10

E.  Will the filming need to take place in multiple locations? N 
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. Experimental Goal (read by voice talent at JoVE):

The overall goal of this procedure is to obtain B and T lymphocyte fractions from human tonsil samples. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Farzaneh Assadian: This method can help answer key questions in the virology field, such as what are the roles of tonsillar B- and T-lymphocytes in the pathogenesis of viral infections.
1.2. Farzaneh Assadian: The main advantages of this technique are that it is easy, efficient and rapid to isolate B and T lymphocytes from human palatine tonsils.  
C.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.3. Procedures involving human subjects have been approved by the Uppsala Ethical Review Board.
Protocol (read by voice talent at JoVE):
2. Mononuclear cell (MNC) isolation from human palatine tonsils

2.1. Within 3 hours of their surgical removal, transport the tonsil tissue to the lab in a 50 ml centrifuge tube filled with ice-cold sterile HBSS containing supplements.

2.1.1. WIDE: Talent approaching/entering lab with tube of tonsil tissue  (TEXT: See text for all media/reagent preparation details)

2.2. Then, using the appropriate biosafety procedures recommended for handling human tissue, moisten the tissue with fresh supplement-containing HBSS and transfer the tonsils to a 60 mm plastic cell culture plate on ice. 
2.2.1. MED: Talent putting on gloves or other PPE (Videographer: Skip if not appropriate)



2.2.2 and 2.2.3 have been switched.
2.2.2. MED: Talent adding tonsils to plate

2.2.3. CU: HBSS being added to tonsils, with HBSS container label visible in frame if possible

2.3. Using forceps, remove any visible blood clots or fatty and connective tissues, and then transfer the tonsils into a new 60 mm plate containing 5 ml of HBSS with supplements.

2.3.1. CU: Few seconds clots/tissue being removed from tonsils

2.3.2. [combined with 2.3.1] CU: Tonsils being placed in new plate

2.4. Next, cut the tonsil tissue clump into 3-10 mm fragments, followed by transfer of the fragments into a 100 micrometer plastic cell strainer in a new 60 mm cell culture plate containing 10 ml of fresh HBSS with supplements.

2.4.1. CU: Few seconds tissue being cut into fragments, with at least a few fragments already visible

2.4.2. CU: At least one fragment being placed into strainer, with other fragments already in strainer visible

2.5. Using the plunger end of a plastic syringe, smoothly squeeze the tissue fragments through the cell strainer, making sure that the tonsil fragments remain totally immersed in the HBSS.
2.5.1. CU: Few seconds at least one fragment being squeezed with plunger

2.5.2. CU: Above shot of tissues immersed in HBSS OR Shot of HBSS being added to tissues as appropriate
2.6. When all of the tissue has been macerated, discard the strainer and transfer the resulting cell suspension into a 50 ml plastic centrifuge tube on ice.
2.6.1. MED: Talent putting strainer in biohazard waster

2.6.2. MED: Talent dispensing cell suspension into tube on ice
2.7. Bring the cell solution to a final volume of 35 ml with fresh HBSS containing supplements, and then add 10 ml of room temperature density gradient solution into a few 50 ml conical tubes.
2.7.1. CU: Few seconds HBSS being added up to 35 ml, with HBSS container label visible in frame if possible

2.7.2. CU: Density gradient solution being added to at least one tube, with other tubes visible in frame and density gradient solution container label visible in frame if possible
2.8. Gently overlay the cell suspensions on top of the density gradients, taking care not to mix the solutions, and then separate the cells by centrifugation.
2.8.1. CU: Few seconds aliquot of cells being layered onto one density gradient

2.8.2. MED: Talent placing tube(s) into centrifuge (TEXT: 20 min, 700 x g, RT, no brake)

2.9. The mononuclear cells will separate into a fluffy white layer at the interface, with the red blood cells, fibroblasts and cell debris located in the sediment at the bottom of the tube.
2.9.1. CU: Shot of separated layers (Video Editor: with “ mononuclear ... interface” please circle/indicate white interface layer; with “red … tube” please indicate sediment in bottom of tube) 
2.10. Using a 10 ml pipet, carefully collect the mononuclear cell layer and pool the mononuclear cells in a new 50 ml tube.
2.10.1. CU: Few seconds interface being collected from one tube

2.10.2. [combined with 2.10.1] CU: Few seconds cells being dispensed into tube
2.11. Then wash the cells 3 times in 25 ml of ice-cold PBS for each wash and resuspend the final pellet in 15 ml of PBS. 

2.11.1. CU: Tube(s) being added to centrifuge (TEXT: PBS, 5 min, 300 × g, 4°C, x3)

2.11.2. CU: Shot of pellet (if visible) 
2.11.3. [split shot] CU: then few seconds pellet being resuspended in PBS, with PBS container label visible in frame if possible

2.12. After counting the number of viable cells, place the cells on ice.

2.12.1. MED: Few seconds Talent at microscope, counting cells

2.12.2. MED: Talent placing cells on ice

3. Tonsillar T lymphocyte positive selection

3.1. To isolate the tonsillar T cells by magnetic bead separation, spin down the mononuclear cell suspension and resuspend the pellet in 80 microliters of ice-cold separation buffer per 1x107 cells.

3.1.1. WIDE: Talent placing cells in centrifuge

3.1.2. CU: Shot of pellet (if visible)

3.1.3.  [split shot] CU: then few seconds pellet being resuspended in separation buffer, with separation buffer container label visible in frame if possible

3.2. Then transfer the cell suspension into a sterile 2 ml tube and incubate them in 20 microliters of CD3 magnetic antibody for 1 hour at 4°C with continuous gentle mixing to keep the cells in suspension. 
3.2.1. MED: Talent dispensing cells into tube

3.2.2. CU: Antibody being added to tube, with antibody container label visible in frame if possible

3.2.3. CU: Few seconds cells being mixed
3.3. At the end of the incubation, transfer the cells into a 15 ml tube containing 5 ml of ice-cold separation buffer and wash them.

3.3.1. MED: Talent adding ells to tube

3.3.2. MED: Talent adding tube(s) to centrifuge bucket (TEXT: 10 min, 300 x g, 4°C)

3.4. During the wash, attach the magnetic separator to the stand and load a column onto the magnet. 

3.4.1. MED: Talent attaching magnet to stand

3.4.2. MED: Talent adding column to magnet

3.5. Wash the column with 500 microliters of ice-cold separation buffer and then place a 40 micrometer strainer on top of the column.

3.5.1. CU: Buffer being added to column  (TEXT: Discard flow through) 

3.5.2. CU: Strainer being placed on top of column

3.6. Now resuspend the cell pellet in 500 microliters of fresh separation buffer and load the cells through the strainer onto the column, collecting the B cell-containing eluate in a 15 ml conical tube on ice.

3.6.1. CU: Shot of pellet (if visible) 
3.6.2. [split shot, combined with 3.6.3 and 3.6.4] CU: then few seconds pellet being resuspended in separation buffer with separation buffer container label visible in frame if possible

3.6.3. CU: Cells being loaded onto column

3.6.4. CU: Few drops being collected in 15 ml tube on ice

3.7. When all of the cells have passed into the collection tube, wash the column 4 times with 500 microliters of separation buffer per 1x107 cells, waiting for the column reservoir to be empty before applying the next wash. 
3.7.1. MED: Talent adding buffer to column

3.7.2. CU: Shot of empty reservoir, then buffer being added to top of column

3.8. After the last wash, transfer the column into a new 15 ml collection tube. Then, using the column plunger, depress 2 ml of separation buffer through the column into the tube to collect the CD3+ T cell fraction.
3.8.1. MED: Talent placing column into tube
3.8.2. CU: Few seconds plunger being depressed/cell suspension entering tube

4. Isolated tonsillar B and T lymphocyte flow cytometric and PCR analysis
4.1. To analyze the isolated B and T tonsillar cell fractions, pellet the CD3+ and CD3- cell fractions, and wash both sets of cells in 1 ml of PBS supplemented with 0.2% BSA, or PBSA (Pronounce: P-B-S-A).

4.1.1. WIDE: Talent adding tube(s) to centrifuge (TEXT: 5 min, 300 x g, 4°C)

4.1.2. MED: Talent adding PBSA to cells, with PBSA container label
4.2. After the second spin, distribute 100 microliter aliquots of the cells in PBSA into the appropriate number of tubes for FACS labeling, and add the appropriate amount of fluorophore-conjugated monoclonal or control antibody to each tube.
4.2.1. CU: 100 microliters of cells being added to one tube, with other tubes visible in frame

4.2.2. CU: Antibody(ies) being added to at least one tube, with antibody containers visible in frame if possible  (TEXT: See text for antibody labeling suggestions)

4.3. Then briefly vortex the tubes and incubate them for 30 minutes at 4°C in the dark.

4.3.1. CU: Few seconds tube(s) being vortexed

4.3.2. MED: Talent placing tube(s) in dark/covering tube(s)

4.4. At the end of the incubation, wash the tubes two times with fresh PBSA and then fix the cell staining with 1% paraformaldehyde.

4.4.1. MED: Talent adding at least one tube to centrifuge bucket

4.4.2. CU: PFA being added to at least one tube, with PFA container label visible in frame if possible (TEXT: Keep cells @ 4°C in dark until analysis)

4.5. To detect the presence of adenovirus DNA in the cells by PCR, perform the PCR amplification under the appropriate cycling conditions, separating the resulting PCR amplification products on a 1.5% agarose gel in Tris-Borate-EDTA buffer.

4.5.1. MED: Talent adding sample(s) to thermocycler (TEXT: See text for cycling condition suggestions) 

4.5.2. MED: Talent adding sample to gel OR CU: Few seconds gel running OR Similar appropriate representative shot
4.6. Finally, visualize the resulting bands with the appropriate nucleic acid stain according to standard protocols.

4.6.1. MED: Talent adding stain to gel OR LAB MEDIA: JoVE_Figure 4.pdf OR Other appropriate representative shot 

5. Results: Representative tonsillar B and T lypmhocyte isolation
5.1. A successful separation of the tonsillar mononuclear cells results in highly purified subpopulations of B and T lymphocytes, as confirmed by flow cytometric analysis using anti-CD20 and anti-CD2 antibodies to detect the B and T lymphocyte populations, respectively.
5.1.1. LAB MEDIA: JoVE_Figure3A_for_filming.ai 
(Video Editor: with “anti-CD20” please add/highlight CD20 text and arrow; 

with “anti-CD2 antibodies” please add/highlight CD2 text and arrow; 

with “detect the B” please highlight the right dot plot and/or indicate the bottom right quadrant of the right dot plot; 

with “T lymphocyte populations” please highlight the middle dot plot and/or indicate the top left quadrant of the middle dot plot)
5.2. In contrast, an inefficient separation of the mononuclear cells results in cell fractions that are a mixture of cells from both the B and T lymphocyte subpopulations. 
5.2.1. LAB MEDIA:  JoVE_Figure3B_for_filming.ai (Video Editor: please indicate/outline the top left and bottom right quadrants of the middle and right dot plots)
5.3. DNA and RNA can be extracted from the magnetic-bead separated B and T lymphocytes for downstream analysis as just demonstrated. For example, here the specific detection of adenovirus DNA in tonsillar T lymphocytes as detected by PCR is shown.
5.3.1. LAB MEDIA: JoVE_Figure4.pdf (Video Editor: with “adenovirus … shown” please outline/highlight both “T” bands in upper part of image)
5.4. Quality cytoplasmic RNA can be extracted from isolated tonsillar B and T lymphocytes as well.

5.4.1. LAB MEDIA: JoVE_Figure5.pdf (Video Editor: please outline/highlight bands in all B and T lanes)
6. Conclusion (said by authors on camera)
6.1. Farzaneh Assadian: Once mastered, 2 tonsil samples can be processed in 6 hours if the technique is performed properly.

6.2. Farzaneh Assadian: While attempting this procedure, it’s important to remember to process the tonsil samples as quickly as possible. The number of washing steps and the volume of the washing buffer are also critical parameters for a good result. 

6.3. Farzaneh Assadian: Following this procedure, other methods like qPCR and qRT-PCR can be performed to answer additional questions about the quantitative presence of viral DNA and mRNA.
6.4. Farzaneh Assadian: After its development, this technique paved the way for researchers in the field of virology to explore the pathogenesis and latency of different viral species in human lymphoid tissues.
6.5. Farzaneh Assadian: After watching this video, you should have a good understanding of how to isolate B and T lymphocyte fractions from human tonsil samples.

6.6. Farzaneh Assadian: Don't forget that working with unscreened materials of human origin, like blood and tissues, can be extremely hazardous and therefore the appropriate biosafety practices should be followed.   

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.  

JoVE_Figure3A_for_filming.ai 

JoVE_Figure3B_for_filming.ai 

JoVE_Figure4.pdf

JoVE_Figure5.pdf

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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