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ALLELE AND PEPTIDE SPECIFICITY
Human-Murine Chimeric MHC class I tetramers recognize CD8+ T cells
from certain transgenic mouse models1,2 that are specific for a particular
peptide in combination with a chimeric MHC allele. Chimeric MHC class I
heavy chains in these tetramers are a fusion of the human α1 and α2
domains with the murine α3 domain.
BACKGROUND
T lymphocytes play a central role in immune system function. Total T
cell and T cell subset counts are measured by detection of various cell
surface molecules. Identification and enumeration of CD8+ antigenspecific T cells requires cognate recognition of the T cell receptor (TCR)
by a class I MHC/peptide complex. This can be done using class I MHC
tetramers, which are composed of a complex of four MHC class I
molecules each bound to the specific peptide3,4 and conjugated with
a uorescent-labeled Streptavidin. Thus, MHC tetramer assays allow
quantitation of the total T cell population specific for a given peptide
complexed in a particular MHC molecule. Furthermore, since binding
does not depend on functional pathways, this population includes all
specific CD8+ T cells regardless of functional status. Measurements
may be performed in whole blood or isolated lymphocyte/splenocyte or
thymocyte cell preparations. Specific cell staining is accomplished by
incubating the sample with the MHC tetramer reagent, then washing
away excess tetramer. The number of tetramer positive lymphocytes
is then determined by ow cytometry. In situ tetramer staining has also
been described.5

USAGE
This reagent is for use with standard ow cytometry methodologies.
STATEMENT OF WARNINGS
1.	This reagent contains <0.1% sodium azide. Sodium azide under
acid conditions yields hydrazoic acid, an extremely toxic compound.
Azide compounds should be ushed with running water while being
discarded. These precautions are recommended to avoid deposits
in metal piping in which explosive conditions can develop. If skin or
eye contact occurs, wash excessively with water.
2.	Universal precautions should be observed whenever handling any
potential infectious specimens or samples.
3.	Never pipet by mouth and avoid contact of samples with skin and
mucous membranes.
4. Minimize exposure of reagent to light during storage or incubation.
5.	Avoid microbial contamination of reagent or erroneous results may
occur.
MATERIALS REQUIRED BUT NOT SUPPLIED
• 12x75 mm polypropylene test tubes
• Transfer pipettes
• Pipettors and disposable pipette tips
• Vortex
• Centrifuge capable of 150 x g
• Aspirator

REAGENTS
MHC class I tetramer: 50 tests, 500 µL

•	PBS or FACS buffer (e.g. PBS with 0.2–1% BSA and 0.1% Sodium
Azide)

CONJUGATES
PE tetramers are labeled with Streptavidin-Phycoerythrin (SA-PE),
excitation 486–580 nm/emission 586–590 nm.
APC tetramers are labeled with Streptavidin-Allophycocyanin (SA-APC),
excitation 633–635 nm/emission 660–680 nm.
BV421 tetramers are labeled with Streptavidin-Brilliant Violet™ 421 (SABV421), excitation maximum 405 nm/emission maximum 421 nm.
The tetramer is dissolved in an aqueous buffer containing 0.5mM EDTA,
0.2% BSA, 0.01M Tris, 0.15M NaCl, and <0.1% NaN3.

•	PBS with 0.5% formaldehyde or equivalent commercial Fixative
Reagent (e.g. IOTest® 3 10x Fixative Solution, Beckman Coulter,
Inc., PN A07800)
•	Commercial red blood cell Lyse Reagent (e.g. VersaLyse™ lysing
solution, Beckman Coulter, Inc., PN A09777 or equivalent)
•	Murine anti-CD8 antibody. Clone KT15-FITC (D271-4) or KT15Alexa647 (D271-A64) is recommended for use with chimeric
tetramers.
SYMBOL DEFINITIONS
= Store Away From Direct Light

REAGENT PREPARATION
No preparation is necessary. MHC tetramer reagents are used directly
from the vial after a brief vortex on low setting. However, depending on
murine cell type and assay conditions, it may be necessary to optimize
tetramer labeling of antigen-positive, CD8+ T cells. Optimal labeling is
determined by performing a checkerboard titration of both class I tetramer
and anti-murine CD8 antibody reagents.6
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STORAGE CONDITIONS
Store at 2–8°C. Do not freeze. Minimize exposure to light.
EVIDENCE OF DETERIORATION
Any change in the physical appearance of this reagent may indicate
deterioration, and the reagent should not be used. The normal
appearance is a clear, colorless (BV421 tetramer) to pink (PE tetramer)
or light blue (APC tetramer) liquid.
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PROCEDURE FOR WHOLE BLOOD
1. 	Collect venous blood specimen according to established protocol
into a blood collection tube using an appropriate anti-coagulant. If
the mouse strain that is being used is transgenic and the T cell
receptor is specific for the peptide, 100 µL of whole blood should
be adequate. If the blood specimen is not being derived from a
transgenic mouse strain that expresses a unique peptide-specific
TCR, you may require more than 100 µL in order to perform the rare
event analysis.
2. 	To each 12x75 mm test tube add 10 µL of MHC tetramer and any
additional antibodies (e.g. anti-CD8 clone KT15*). *Anti-CD8 clone
choice can be critical in assays with murine and chimeric tetramers.
Please see troubleshooting guide below.
3. Add 100 µL of whole blood into each tube. Vortex gently.
4. Incubate for 30 minutes at room temperature protected from light.
5. 	Lyse red blood cells using 1 mL of Lyse Reagent supplemented with
0.2% formaldehyde Fixative Reagent per tube.
6. 	Vortex for 5 seconds immediately after the addition of the Lyse/
Fixative Solution per tube.
7. 	Incubate for a minimum of 10 minutes at room temperature
protected from light.

2. Recommended cell viability for venous blood specimens is > 90%.
3. 	Prolonged exposure of cells to lytic reagents may cause white blood
cell destruction and loss of cells in the population of interest.
4. 	All red blood cells may not lyse under the following conditions:
nucleated red blood cells, abnormal protein concentration, or
hemoglobinopathies. This may cause falsely decreased results due
to unlysed red blood cells being counted as leukocytes.
5. 	Although MHC tetramer reagents are held to strict quality control
and purity standards, suitability for the end user’s particular
experimental system cannot be guaranteed.
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TRADEMARKS
Brilliant Violet™ 421 is a trademark of Sirigen, and Sirigen is an entity of
Becton Dickenson.

4. Vortex gently.
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5. 	Incubate for 30 minutes at room temperature protected from light.
If red blood cell lysis is necessary, proceed to step 5-14 in the
PROCEDURE FOR WHOLE BLOOD section. If red blood cell lysis
is not necessary, continue to step 6 below.
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6. Add 3 mL of PBS or FACS buffer.
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7. Centrifuge tubes at 150 x g for 5 minutes.
8. Aspirate or decant the supernatant.
9. 	Resuspend the pellet in 500 µL of PBS with 0.5% formaldehyde.
10. Store at 4°C protected from light for a minimum of 1 hour (maximum
24 hours) prior to analysis by ow cytometry.
LIMITATIONS
1. 	For optimal results with whole blood, retain specimens in blood
collection tubes at room temperature, while rocking, prior to staining
and analyzing. Refrigerated specimens may give aberrant results.
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SELECTING AN APPROPRIATE GATING CONTROL
In mouse tetramer experiments, there are generally two options for selecting a negative control that will allow proper region/gate placement:
1)	A tetramer of the same allele as the specific tetramer, built with a non-specific peptide or a specificity known to be unreactive in the mouse model
of interest may be appropriate. Examples of this are illustrated in Figure 1, where H-2 Kb tetramers specific for either ß-gal or TRP2 were used as
negative controls for naïve OT-I mice transgenic for the T cell receptor that binds specifically to H-2 Kb OVA (SIINFEKL). For chimeric tetramers,
the same chimeric MHC molecule loaded with a non-specific peptide should be used in a similar fashion. For proper gate placement, the full panel
of antibodies used for the experimental tetramer stain must be included in the control tetramer stain to account for uorescent spillover contributed
by uorochromes from other channels of the ow cytometer.
2)	In experiments involving immunized or treated mice, often cells from a naïve mouse, stained with the same tetramer/antibody panel as the
experimental mouse cells, is appropriate.
Often stocked tetramer products or customs with specificities unrelated to the experiment may be appropriate, but ultimately, it is up to the investigator to
select the control most appropriate for his or her particular model or experiment.
TROUBLESHOOTING H-2 Kb BACKGROUND STAINING
Certain anti-murine CD8 clones have been shown to affect tetramer staining.6-11 In Current Protocols in Immunology, Altman and Davis caution, “Some
MHC tetramers (e.g., H-2 Kb) have been observed to stain all CD8+ T cells, presumably via an interaction between CD8 and the α3 domain of the MHC
molecule. In these cases, it is useful to perform a cross-titration series with the MHC tetramer and several distinct anti-CD8 antibodies, looking for CD8
antibodies that block the CD8-mediated interaction, but not the antigen-specific interaction. For example, Kb tetramers bind to all CD8+ T cells in the
presence of the anti-CD8 antibody 53-6.7.”4 A similar complication may occur with chimeric tetramers, as the α3 domain is murine.
Figure 1 compares two different anti-murine CD8 FITC clones used to stain OT-I transgenic splenocytes with Negative (ß-gal) or OVA-specific H-2 Kb
tetramer. The use of anti-murine CD8 clone KT15 (B) eliminates confusing diagonals resulting from non-specific binding seen with clone 53-6.7 (A) in
tetramer assays. Titration of anti-murine CD8 antibody is recommended for optimized staining.
Figure 1
A. False positives with anti-CD8 clone 53-6.7-FITC/PE tetramer
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B. Clean results with anti-CD8 clone KT15-FITC/PE tetramer
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