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Allele and Peptide Specificity
The T-Select MHC Class | Mouse Tetramers
recognize murine CD8" T cells which are specific for a
particular peptide in combination with the H-2 murine
alleles.

Background

T lymphocytes play a central role in immune system.
Total T cell and T cell subset counts are measured by
detection of various cell surface molecules.
Enumeration of CD8" antigen-specific T cells requires
cognate recognition of the T cell receptor (TCR) by a
class | MHC/peptide complex. This can be done using
class I MHC Tetramers which are composed of a
complex of four H-2 MHC class | molecules each
bound to the specific peptide™? and conjugated with
a fluorescent protein. Thus, T-Select 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 Igmphocyte/splenocyte or
thymocyte cell preparations ), Specific cell staining is
accomplished by incubating the sample with the
T-Select MHC Tetramer reagent, then washing away
excess Tetramer. The number of Tetramer positive
lymphocytes is then determined by flow cytometry.

Reagents
500 pL liquid - 10 pL/test
The Tetramer is dissolved in an aqueous buffer
containing 0.5 mM EDTA, 0.2% BSA, 10 mM Tris-HCI
(pH 8.0), 150 mM NaCl, and 0.09% NaNs.

Conjugates
- Streptavidin-Phycoerythrin (SA-PE)
Excites at 486-580 nm
Emits at 586-590 nm

- Streptavidin-Allophycocyanin (SA-APC)
Excites at 633-635 nm
Emits at 660-680 nm

- Streptavidin-Fluorescein Isothiocyanate (SA-FITC)
Excites at 465-495 nm
Emits at 515-555 nm

Storage Conditions
Store at 2 to 8°C. Do not freeze. Minimize exposure to
light.
The expiration date is indicated on the vial label.
If the expiration date is not indicated, T-Select MHC
Tetramers are stable for 90 days from the date of
purchase. Stability data are not available for custom
T-Select MHC Tetramers.

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 to pink (SA-PE), light blue (SA-APC), or light
yellow liquid (SA-FITC).

Reagent Preparation
No preparation is necessary. These T-Select MHC
Tetramer reagents are used directly from the vial after
a brief vortex on low setting.

Usage
This reagent is for use with standard flow cytometry
methodologies.

Statement of Warnings

1. This reagent contains 0.09% sodium azide.
Sodium azide under acid conditions yields
hydrazoic acid, an extremely toxic compound.
Azide compounds should be flushed 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. Specimens, samples and material coming in
contact with them should be handled as if capable
of transmitting infection and disposed of with
proper precautions.

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.

6. Use Good Laboratory Practices (GLP) when
handling this reagent.
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Materials Required But Not Supplied

« 12 x 75 mm polypropylene test tubes

Transfer pipettes

Pipettors and disposable pipette tips

Vortex mixer

Centrifuge capable of 150 x g or 400 x g

Aspirator

PBS

Red blood cell lysis reagent

Anti-mouse CD8-FITC (clone KT15), MBL, PN
D271-4

Anti-mouse CD8-Alexa Fluor®
MBL, PN D271-A64

7-AAD Viability Dye, Beckman Coulter,
A07704

Clear Back (human FcR blocking reagent) MBL, PN
MTG-001

647 (clone KT15),

Inc., PN

Procedure for Whole Blood

1.

g b~ Ww

10.

Collect venous blood specimen according to
established protocol into a blood collection tube
using an appropriate anti-coagulant. If the mouse
line that is being used is transgenic and the T cell
receptor is specific for the peptide, 100 uL of whole
blood should be adequate. If the blood specimen is
not being derived from a transgenic line, you may
require more than 100 pL in order to perform the
rare event analysis.

. To each 12 x 75 mm test tube add 10 pL of

T-Select MHC Tetramer.

. Add 100 pL of whole blood into each test tube.
. Vortex gently.
. Incubate for 30-60 minutes at 2-8°C or room

temperature (15-25°C) protected from light.

. Add any additional antibodies (e.g. anti-CD8) and

vortex gently.

. Incubate for 30 minutes at 2-8°C protected from

light.

. Lyse red blood cells using commercially available

reagents.

. Prepare samples according to description of the

package insert.

Store prepared samples at 2-8°C protected from
light for a minimum of 1 hour (maximum 24 hours)
prior to analysis by flow cytometry.

Procedure for Cell Preparations and Cell Suspensions

1.

2.

3.

Collect lymph node, spleen or thymus and prepare
a single-cell suspension according to an
established protocol. Cells should be

re-suspended at a concentraton of 2 x 10’
cells/mL. 50 uL of sample is required for each
T-Select MHC Tetramer determination.

Add 10 uL of Clear Back (human FcR blocking
reagent, MBL, PN MTG-001) to each 12 x 75 mm
test tube.

Add 50 uL of cell suspension into each test tube
(e.g. 1 x 10° cells per tube).

10.
11.
12.

. Incubate for 5 minutes at room temperature

(15-25°C).

. Add 10 uL of T-Select MHC Tetramer and vortex

gently.

. Incubate for 30-60 minutes at 2-8°C or room

temperature (15-25°C) protected from light.

. Add any additional antibodies (e.g. anti-CD8) and

vortex gently.

. Incubate for 30 minutes at 2-8°C protected from

light.

If red blood cell lysis is necessary, proceed to step
8-9 in the Procedure for Whole Blood section. If
red blood cell lysis is not necessary, continue to
step 9 below.

. Add 3 mL of PBS or FCM buffer (2% FCS/0.09%

NaN3/PBS).

Centrifuge tubes at 400 x g for 5 minutes.

Aspirate or decant the supernatant.

Suspend the pellet in 500 uL of FCM buffer and
analyze it immediately, or suspend it in 0.5%
paraformaldehyde/PBS and store the sample in a
dark room at 2-8°C. Be sure to analyze it within 24
hours.

Limitations
1. For optimal results with whole blood, retain
specimens in blood collection tubes at room

4,

temperature, while rocking, prior to staining and
analyzing. Refrigerated specimens may give
aberrant results.

. Recommended cell viability for venous blood

specimens is > 90%.

. Prolonged exposure of cells to lytic reagents may

cause white blood cell destruction and loss of cells
in the population of interest.

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.

Technical Hints

A.

B.

If cell cultivation is needed, we recommend the use
of heparin as an anti-coagulant.

Clear Back reagent (human FcR blocking reagent)
may effectively block non-specific binding caused
by macrophages or endocytosis, resulting in clear
staining when cells are stained with MHC Tetramer
and antibodies. Please refer to the data sheet
(MBL, PN MTG-001) for details

. A Tetramer, which is constructed with the same

allele of interest and an irrelevant peptide, may
also be used as a negative control.

. We recommend the use of the CD8 antibody (clone

KT15), because some CD8 antibodies inhibit
Tetramer—specific binding to TCR.
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E. In the case of OT-I TCR transgenic mice, it is
necessary to perform a cross-titration experiment
with the Tetramer and the CD8 antibody (clone
KT15) to determine the optimal concentration of
both reagents.

F. The use of CD45 antibody and gating of the
lymphocyte population are recommended in order
to reduce contamination of unlysed or nucleated
red blood cells in the gate.

G. Apoptotic, necrotic, and/or damaged cells are
sources of interference in the analysis of viable
cells by flow cytometry. Cell viability should be
determined by 7-aminoactinomycin D (7-AAD)
staining; intact viable cells remain unstained
(negative).

H. Cells do not require fixation prior to analysis if the
stained cells are analyzed by flow cytometry within
several hours.
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Related Products
Please check our web site (https://ruo.mbl.co.jp) for
up-to-date information on products and custom MHC
Tetramers.

MBL manufactures and distributes these products under license from Beckman Coulter Inc.
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H-2D° CEA Tetramer
-EAQNTTYL-PE (50 tests)

SERIEHERICRBYET . BB MICIZIERLELTZEL,
WA ZE (LK [E Beckman Coulter D512 ADHEIZELERFELTLVET,

B MHC #I5f4%: H-2D°

T M. T MREZAEK(TCR)ZNHL T, RIR T
fa. T4V AR OO AMIICRIZYT S MHC 3 F & RERTIFROBHELES):
RIRERTFEDEE A (MHC/peptide complex) [ZHEE human CEA (526-533 aa, EAQNTTYL)
HC&IckY . BE-EBEZHAMLAKRICHLTES
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[CERETLIZAY, 1996 & Altman SICk>THFEINT:

MHG-Tetramer SAE(L. BB EML TORERTHTE 2 RDELRHRICES H-2D allele:

FMEMETO—H A A—F—(Z k> CHIEICRIBIELE H-2D allele H-2D" H-2D° | H-2D"
B9 HTEETBEICLEL -, MHC-Tetramer RZEIL. E C57BL/-,

BALBI/c, CBA/-

FFUAELTz MHC S FERBRIFROEEKR(E/T Mouse strains BXSB/MD, | e’ | can/He
ot 38 2 NSl — = 129/-, NOD
—) & BAEH LA TNFED U TA4EKIE (TS ‘

v LERETY , SESERMET—H—O, HEETY
tALEHEDEBIET, KEMTHROMERES, =@y pe

HREZ R ICART I A EARIRETT FhiiRE; 486-580 nm
AFEIL MHC [Z¥R H-2D" %, FLRRTFRIZER HWILRE: 586-590 nm

) carcinoembryonic antigen (CEA) HAERTFKEZFI%
FﬁL"C’éfJﬁL’CZBUs :*Ll:##;ﬂ"]ﬁ CTL %%*ﬁﬂj' ﬁﬁiﬁ 2_800_Gﬁﬁ|6{%ﬁb_c<f:¢éb\o ;i%ﬁ(j:%ﬁﬁ(:b

I’Eﬁj‘éltbfﬁlﬁﬁ'@?o 1—~L\—G<Tj L\ U= Zh H] [i a—_ _7‘: ‘*L—CL\
I RALHR CEA [£. 5T B0 180-200 KDa OIS oo op z et ARl T2 TSR

NIBET, KBEZRILODETRIIETITFLRE

(adenocarcinoma) CIREIRBELTWET . EHET—Hh— . .

ELTERIBNTHY HIBBOBR, EBnL Ol T2 10 mM TrisHCl (pH 80), 150 mM NaCl, 05 mM
*?;&L—C;ﬁm—c‘\%%):ttﬁ#&%éh—ct:\i?o human CEA EDTA,‘ 0.09% NaNa, 0.2% BSA [:7"‘77_Ei‘:§é&L—C:E/
FSURTTZYHTYR ? EAN-ET VR RS A 100 pg/ml DRETEINTLET

: ERVEET LRRR FARIECEENDT AT b AL BERETTTY
SN TEY, CEARRMC-38 i * m& % 3— 7w Ml JEKRBENSEN GBI AMEELLES , £ BE

ICAVT. BEREOHASLVECRRISHT S BIEHENET LBREOT L BMAEES B LA
MHGC & TCR OEEAFAICE T 2RERB R L N THN HYET DTHRKTEEVFLTEELTESL, RE®
TOET, BICAFBAICE+HEOKTHNAL TR,

MHC-Tetramer GO EEEXHIET HE. RLC
allele (REEDBEIX H-2D°) T ESREICH TS HEDLILITOWT: AEISEBRDLREDYENLE
Tetramer HEZRAT4TAVA—)LELTHEIZAL EABEIN-IBEE BEITEATHIMNELIED
SEEREOLET BRFERICALELCTL. BER R TR 2. BIELTWATRESEAHYET O CEELAL
WEIZELLEEN, TLESLY,
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FaEhE:
YOREMRZEANSIHE
BHETIHNRBEENCTLOFEREZLERE. ThTth
DT BMIZE21=AETITo>TLESLY,
1.1x10° ED#AKEZE 50 uL @ FCM buffer [2% FCS/0.05%
NaN,/PBS] [C&ELET,
(FFav)
blocking S{ZFEELTHL CD16/32 HilkZEENMAZ . 4°CT
15 Ao Far— a0 LET,
2.10 pL @ T-Select MHC class I mouse Tetramer-PE %
MAES,
3.EBT20 2. HBL L 4°CT20 A FarR—T3
YLET,
4.%)R CD8 HilAZE% A, 4°CT 20 HREAFar—
avlLZET,
5.5 & FCM buffer /01X 400 x g T5 DREHEDLET
6. LBEAEEIEFIETET,
7.48a% 500 uL @ 0.5% /NS5 TAILLTILTER/PBSIZH
BAELET,
8. B FILIFREZEICT 4°CTREL. 24 BERILRNIZHHL
TLEESLY,

FEOIER:

A. CD8 3 FI&L MHC 7 F&#EE L. MHC 0 F& TCR DFES
EHBILET, ZD1=8 MHC Tetramer REEIZHLIEFR
BIIZCD8 B FHER T HRIBEMAHYFE T, L£BITHL

% MHC Tetramer & &4 CD8 HLiADFEAZIZEL TIZE.

T REEEBREEEREL TZE0Y,

. YR CD8 Hilk(E, yO0—2 KT15 ZHELTLET . &
O—2(2&> Tl Tetramer SHZEE TCRDFEEXHEET S
CEDRESNTLET,

(s8]

(@)

BIAEETOTIEZSN, BMAEZLFMERDEA
NEOOLNBIBEE. CD45 ZRIBFLEBL T2/ BRS —
FTEEHTLTIESLY,

TR F NI LERWAZET,. /O 7—UREDT
URH A= RZEDIEHEMNERZNGHITIHEN
HfFIhET,

. 31 CD16/32 A TAIBET HETFCRENMLI-FEFEMN
75 CD8 AN EZEINF T A2 RAHFINET,
EELYDNBRELEBTDHIHEEE. RTYT 7 TI1-AAD
FMATRMBEEEEL. BHT7—FALGREL T
LY,

CEB% BEFRLANICERTSFETLEZSL. /35741
L7 ITERIZKIEENEBIIHEHYFEE A,

O

m

m

o

—REEREIR:

1 BRIE ST BLUTOERMT SETOM B
BREDAREMEHFOLOLL T, MYRDICIE+HER
LTLrEEL,

2. REVLKEIRGH, HEITREH THEVLSTERLLE
by,

CREYLHMBERICKFONIROEENEHLONDGEII.

3. MilRZAMAELRFEARLSERNTZSWL, Bl
KOWIRCEMMERBRXDODRRELGYET .

4. BRFMmMEK, BREFIVAVREEETHRIE, LLIIE
EMREFETE. BT LLETORMBRMNBEMENLG
CERBYET, IOLHE . BlIEhGLFRMERNH
MERELTHIUIENEET. BGHEDETELL
FENHYFET,
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US Patent Number 5,635,363

Inventors: Altman JD, et al. (Stanford University)
“Compositions and methods for the detection, quantitation
and purification of antigen—specific T cells.”

French Application Number FR9911133

Inventors: Lang F, et al. INSERM)

“Means for detecting and for the purifying CD8*
T-lymphocyte populations specific for peptides presented
in the HLA context.”

Y E5 5 3506384 &
HEBENGTHROBRESIVHEED =D MHC 1R
BEIK

Fa4.

H-2D° ¥ 3 1% CEA peptide (EAQNTTYL, MBL code no.
TS-M518-P) & ALN—1EADMENHHMERTFF
(MBL code no. TS-M701-P) Z#B&L. RERERIETY
W3 MELTIDRIZ 2 EETES LIz, 10 B&IZIRHE
FRELCEMERERRL, — %Y TSI LT MHC
Tetramer SREFANVTHEELI=(day 0), ChoD R
[%. in vitro 128U VT H-2D® CEA peptide T 6 H fEl#l %
ZLF-, CNERHRIZ MHC Tetramer SHEZAWNTEEL
1=(day 8) .

FEAhE:

1. RBELIEZIORDEMERE (1X10° cells) H5LME 8 B
MIRBIEEL-MIBER (1 x10° cells) % ACK lysis
buffer ICTAMMIEEL, EE 0D FCM buffer [2% FCS
/0.05% NaN,/PBS] 12T 1 E#k>z:DEFhTh 2 K
TOREL-.

2. EE D FCM buffer #A0% 400 x g T5 HREHEDLT =,

3. EEHETEFEIE T, 10 uL ? Clear Back (MBL code
no. MTG-001) &20 uL @ FCM buffer #i0Z . ZiBICT
5 RIS E T,

4. 10 pL ® H-2D° CEA Tetramer-PE %UME 10 ul @
H-2D® human gp100 Tetramer-PE (Negative Tetramer &
L TR, MBL code no. TS-M505-1) ZFhEhINZ .
4°CT 20 RMEIRIESE =,

5. 10 uL @ mouse CD8-FITC (clone KT15) ZZhZhn N
Z.4°CT 20 DREIRIESET=,

6. WE D FCM buffer #A% 400 x g T5 HREHEDLT=,

7. LEHETERIET, 400 uL M FCM buffer ZMNZ T
HlaxBAL-, COLE. EMREER T LH2HIC.
7-AAD (Beckman coulter code no. A07704)% 5 uL Al
AT=o

8. FCM [CTHE#LT=,

R
FSC/SSC BEAIZT T #ifa%EIE%Z R1 &L, 7-AAD [21%
HRa4EIEE R2 &L=, 2D R1 A D R2 $EIE I TR Z 1T
of=. KyrJOvrBHKA LD F(E, CD8 MRS
H1 @ MHC Tetramer [BHEHBEOE G4,

CEA peptide (EAQNTTYL) ZREL=Y D RIZEWNT, in

vitro stimulation [Z& USSR CTL OFENERTET-,
Negative Tetramer (H-2D°® human gp100 Tetramer—
KVPRNQDWL-PE) ZFUV-LLEFAICKY  HFEM CTL
THHIEMNATRSINT:,

<FSC/SSC FyrZOvrERK >

day O day 8
A - .
X
O
N
(0p)]
A
| 3 f
< 1
<3
'\ r|
FSC-H
< Tetramer &>
<day 0>
mouse 1 mouse 2
1 0.02% 0.09%
CEA
L
Q
@
=
©
k)
|_
Negative
CD8 (KT15) -FITC
<day 8>
mouse 1 mouse 2
13 1.31%

CEA

0.13%

Tetramer-PE

Negative

CD8 (KT15) -FITC
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