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T-Select MHC Class | Mouse Tetramer

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 wvarious 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 | MHC Tetramers which are composed of a
complex of four H-2 MHC class | molecules each
bound to the specific peptide' 2 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 lymphocyte/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

- Streptavidin-Brilliant Violet™ 421 (SA-BV421)
Excitation maximum 405 nm
Emission maximum 421 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 (SA-BV421) to pink (SA-PE), light blue
(SA-APC), or light yellow (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),
K0227-4

Anti-mouse CD8-Alexa Fluor™ 647 (clone KT15),
MBL, PN K0227-A64

7-AAD Viability Dye, Beckman Coulter, Inc., PN
A07704

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

MBL, PN

Procedure for Whole Blood

1.

a b w

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 concentration of 2 x 107
cells/mL. 50 puL of sample is required for each
T-Select MHC Tetramer determination.

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

Add 50 pL of cell suspension into each test tube
(e.g- 1 x 108 cells per tube).

9.

10.

11

. Incubate for 5 minutes at room temperature
(15-25°C).
. Add 10 pL 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%
NaNs/PBS).

Centrifuge tubes at 400 x g for 5 minutes.

. Aspirate or decant the supernatant.
12.

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.

4.

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.

. 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.

C.

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.
In the case of OT-I TCR transgenic mice, it is

necessary to perform a cross-titration experiment
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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.

Selected References

1) Altman JD, Moss PH, Goulder PJR, Barouch DH,
McHeyzer W, Bell JI, McMichael AJ, and Davis MM.
1996. Phenotypic Analysis of Antigen-Specific T
Lymphocytes. Science 274:94-96.

2) McMichael AJ, and O ‘Callaghan CA. 1998. A New
Look at T Cells. J. Exp. Med. 187:1367-1371.

3) Skinner PJ, Daniels MA, Schmidt CS, Jameson SC,
and Haase AT. 2000. In Situ Tetramer Staining of
Antigen-Specific T Cells in Tissues. J. Immunol.
165:613-617.

4) Nugent CT, Morgan DJ, Biggs JA, Ko A, Pilip IM,
Pamer EG and Sherman LA. 2000.
Characterization of CD8* T Lymphocytes That
Persist After Peripheral Tolerance to a Self Antigen
Expressed in the Pancreas. J. Immunol.
164:191-200.

Related Products
Please check our website (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.
Brilliant Violet™ 421 is a trademark of Sirigen, and Sirigen is an entity of Becton, Dickinson and Company.
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T-Select MHC class I mouse Tetramer

H-2D" human gp100 Tetramer
-KVPRNQDWL (50 tests)

EREMEARICRYET . ZHBEMICIEERLENTEEL,
L ZE (LK E Beckman Coulter #t DS/ ADHEITHERFTELTLVET,

B

T #RaX. T #BAZAE(TCR)ZNLT, RIRTH
B8, DAL ABEHIBEONAMEIZHIRYT S MHC &0 F
ERBERTFRDE SR (MHC/peptide complex) IZfE&
THIEICKY, BE-EBCEHAIL, KRIZIGCTE
L TSEISEFLREGEFERLRLET , MHC class |
DFITRRENFIRRARTFRERHE TS CD8 B T
MR, MAREEM T MR (CTL) EFEEN., D)L R
SO AMED RS CEELEEEES>TNVET,
—75 MHC class Il A FIZIRRESNF-RERTFRE3RH
95 CD4 G T H#EEIX. ANIL/AA—T LN, SF
TELYACNAUEEELTHBEYREZRAEG TS
(TTHL, REREDEFELET .

HER.IEEEN T MRERE-EETHEILESE
[CEH#TLI=AY. 1996 £ Altman HIZK>TRFEINT-
MHC-Tetramer SAE (L. [AHEMNL TCRZHTH T
HMBERZI7O0—Y A A—2— (T k> THEIZEHRIEL
ETETAHEEAREIZLELS =, MHC-Tetramer SHE(Z.
EFF Lz MHC DFERAERTFROESE (E/
Y% BHAEHBLE-ANTNTES U T4ER (TS
I—)EL=RETT, SEIFLEMMET—h—%, #iEE
TytAEHABAHEDIET. HEN T MO
BB, HEEZ RIBFICERIT T T EMAIBETY .

ARHZE(L,MHC [T¥HR H-2D° %, iIERTFFIC
human gp100 EE;EG)/\Ojo?‘FEEEJ hgp100,5-33 j&ﬁﬁb‘fé
BRLTHY., CNIZEHEENG CTL EFZRE-EFET 5
CENTERETY

EMERE(AT/—) X B HIZURTEGLNS
BILEBICTFENEBL SVEERT) U N\EEGBERS
LET, gp100 [Pmel 17/silver locus protein (SILV) ]l A
F/V—LEBDVEDT AT/ HARDMEOATZY
BRICEEL. AS/—TZ£ELH . AT R Ha~
DMEZE TR EETRENRESNTLVET , g100 %
FLHET D AT/ —IBEEMRZENELI-ERER
EDRIERKRAERICIE, YU B16 AS5/—IETILHIA
CALLRTWETD,

Ff=. IOREIKRATIL orthologous /R ZE AL -
ERAETRERLEERTELIEAMONTLET,
human gp100 ( hgp100,5-33, KVPRNQDWL ) [& . mouse
gp100 (mgp100,5-35, EGSRNQDWL) &Y MHC 73 F&D

T74=T14H5#<. DNA ZEIZ KU B16 A5/ —<Hifa%
BT HENHMONTNET Y, gp100 RTFFEHLY
TERERED Il HERABRLEICHAONTEY.
EBICHEINEATHSEBSREDVEDTT,

MHC-Tetramer SN EEEZFIET HE. L
allele (REHXFENDHE(E H-2D°) T, ESHREIZHT S
Tetramer EREZ R AT+ rO—JLELTRBBIZAL
PEEHEOLFET . MRFHRICALELTIE. HER
miEE CEEEL,

hgp10025-33 NDEEH:

1) Gold JS, et al J. Immunol. 170: 5188-5194 (2003)

2) Wang L-X, et a/. Cancer Res. 65: 10569-10577 (2005)
3) Cohen AD, et al. Cancer Res. 66: 4904-4912 (2006)
4) Fujita M, et al J. Immuno/. 180; 2089-2098 (2008)
5) Rizzuto GA, et al. J. Exp. Med. 206: 849-866 (2009)

MHC ¥R : H-2D°

RERRTFLEOHELES:
human gp100 (25-33 aa, KVPRNQDWL)

TIADELEFRBEIZLD H-2D allele:

H-2D allele H-2DP H-2D¢ H-2D*
C57BL/-,
Mouse strains BXSB/Mp, BS;E/;’ C3H/He
129/-,NOD

TS-M505-1: Streptavidin-Phycoerythrin (SA-PE)
kSR 486-580 nm
HIKE; 586-590 nm

TS-M505-2: Streptavidin-Allophycocyanin (SA-APC)
fhkEiE R ; 633-635 nm
HIKE; 660-680 nm

4K 10 mM Tris—HCI (pH 8.0), 150 mM NaCl, 0.5 mM
EDTA, 0.09% NaN3, 0.2% BSA [CTFhSv—RELLTE/
I—hH 100 ug/mL DEETEENTLET,
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*BRHEICEENDT AT NI DL BEFHETTTZ O
KRBEVSBNALGEMEENEELELET . F-EREE
[CHBSNETLEEEOTUILEMNELEINDELH
YETDTRAKTICENRLTREL T ZE, KEWE
[CASFGEICF+2EDKTHENGRL TS,

BRIFE: 2-8CTHEREELTIEEN,, FEE T IZL
HNVTLEESW, HEADHREX. Fa—TICBESN TL
BN ETHERLEELY,

HEOHIEIZONT: BEITERYAE DDEBEHLE
EABEEIN-IEE GEEITEHATHhI MIELIED
RIK) X, BIELTWBETREESNHYET O THERALAL
TLEEELY,

FEHE:
IO REBMaERAVNSEE
BRETANREHEMCTLDREAEOLERF. FnFEF
NOMEBMIZES1=HETITHoTLESLY,
1. 1x10° EOHAE%E 50 uL ® FCM buffer [2%
FCS/0.05% NaNs/PBS] [Z8&i&LET .
2. FFLavAEBOLWTANTIAYF U NEEL
F7,
(FFav A)
blocking s ZE&E L THLCD16/32iAEEEMZ . 4°C
T15 oA FaR—3 LFET,
(F7FvarB)
10 uL @ Clear Back(MBL code no. MTG-001) Z /il
A5 NHERICTRIGSEET,
3. 10 uL @ T-Select MHC class I mouse Tetramer—-PE
#MAFET,
4. 2-8°CE1-IF=;B(15-25°C)T 30-60 S fEA>FaN
—2avlET,
5. YJACD8 iiAE#HNA., 2-8°CT 30 HEA>Fa
R—>avlET,
6. W=0) FCM buffer ZiNZ 400 x g T5 ' EEIDLE
ER
7. LEHEFEFIETET,
8. #HEE% 500 uL @ FCM buffer ICHBEALET
9. HUTILIFRERIZT 2-8°CTHREL.. MERLIAIZ
PHTL TS,

Z2EDIER:

A BRELEZIDRZERTZHE. RELEICIXEK
ELNELHAREMELIHYET . RIE2BARULTD®R
SIEHEBOLET,

B. CD8 73 FI& MHC 3 F&fEEL . MHC 73 F& TCR D
ExfHBLET . D= MHC Tetramer SREE(ZEHIE
HEMIZ CD8 NFMNEETIAEEMENAHYET £
BIZALVD MHC Tetramer 3841 CD8 ffADE A
ECEALTIE., +REEERFAZERL TZELY,

C. ¥R CD8 RIZYA—2IZ&oTIE Tetramer SR
ETCR DIEEHEHEET A EABESATHNET . <

X CD8 Hifk&LT.#a—> KT15(MBL code no.
D271 EHRLTHEYET,

D. I 5MBRERICKMEROEENEHONDIGE
(X, BMAIEBEITHTEENY, jAMALE %+ 7R M Bk
DREADNRHONZIZA (X CD45 ZRIFFEEL, YV
INERT — R TERHTLTIESLY,

E. #1 CD16/32 ilATUIEST 5L T FcR M L71-3E4F
EH7E CD8 AN IESEHITI2ENEFINE
ERR

F. Clear Back (MBL code no. MTG-001)Z AL\ & T
BAdDF7oFr)DLIZEY, voOT77—DiE
DIVRHA—LRICKDIEFEEMERENGTS
MEHIHFINET,

G BELLVUNKEEZEBTLIEEE.RTYS 8 T
7-AAD A TRMEZELEBL. BFTS— A SRR
ELTLEESLY,

H 2%, HBELUAICETTERWNGSIE. ATy
8 THAREZE 500 uL @ 05% /ASTHILLTFTILTER
/PBS [ZBBAL TS,

—RETEREI:

L B YUTIL BEUENLEEMTEIETOMR
FREOAREMEZFD>IOELT, BMYEKLIZIE+5
FELTEELY,

2. RELLUIREH, BEICHEHTHENLSITEEL
=&y,

3. fMfazsmEARERIFFFHRISSERZNTZEW, B
MmEkD KRB MMEEXDORELLYES,

4. ARFMBK. BESION\IVREZETHEEK, 1LL
FEEMBRETIE. BT LLETORMERAAM
ENBWIERAHYET ., THLIEBE . FMENAL
FRIMBKA B MBREL THI SN SHIET, HERD
BFEL093EAHYET,

1 RERIT TSR

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.”

$Er 5 3506384 &
PEHENG THROBRHEEIUVREEDT=HD MHC i1
REEH

MHC Tetramer ERZE NS & Mk :

1) Bodinier M, et al. Nat. Med. 6: 707-710 (2000)

2) Altman JD, et al. Science 274: 94-96 (1996)

3) Mcmichael AJ, et al J. Exp. Med 187: 1367-1371 (1998)
4) ¥ LEHEsh, $AARHE BRPRFIE 42: 134-138 (2004)

REER G
Bt FR— LAR— (https://ruo.mbl.cojp) YR FTEHE
L TS0,
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=R < Tetramer B &>
H-2D° # 3 £ human gp100 HHEDHERTFFK

hgp 100,533 (KYPRNQDWL, MBL code no. TS-M505-P) & day 0 mouse 1 mouse 2
ANI—ERDOBENHLIMERTFRERELTRIE y
BEFIEIZILDavEL. 2 E{AD C57BL/6 ¥R 2
EIREREREL -, 10 BRICIEEZHEL. Bz RAE
#%.—EEY T2 LTMHC Tetramer SR ZEFHINVT
ZL71=(day 0), CHODEHIRDIE. hgp100s5-3s N TF
R pe/mL)T in vitro [T 1 @ARERIBEEEL, —E%Y
2T 1)L T MHC Tetramer SREZHWTEALT:
(day 7) o

FEAx:

1. C57BL/6 ¥ RIZDWNT, YR (1 x10°
cells) BHBUWE in vitro TRIBEBEL-MBER (1
x10° cells) % ACK lysis buffer [CT;AMAIEL . &
=@ FCM buffer [2% FCS/0.05% NaN;/PBS] IZT 1[E
FozbDEENETN 2 AXT DAELT,

2. 20 uL @ Clear Back (MBL code no. MTG-001) & 20
uL @ FCM buffer ZMZ . ZRICT 5 SRIRISSE CDS8-FITC
T=

310 ub @ H-2D® human gp100 Tetramer—
KVPRNQDWL-PE (MBL code no. TS-M505-1), #5L\

[ 10 pubL @ H-2D° Influenza NP Tetramer
-~ASNENMDTM-PE (Negative Tetramer &L T{EM.
MBL code no. TS-M502-1) #ZhZhMMZ.4°CT
20 ARG ET=, day 7

4. 10 uL @ mouse CD8-FITC (clone KT15, MBL code no.
D271-4) ZFhEFNMZ . ERYTAUT L=,

5. 4°CT 20 RIS ET=,

6. W=D FCM buffer /12 400 x g T5 N RI=LLTz,

7. EEAEFTEFEREET, 400 pl O FCM buffer 0%
THIRRZBALIz, COLE. EMEEEETHH
[Z.7-AAD % 5 uL A TEELT -,

8. FCM IZTHEHLT=,

#HER:

FSC/SSC BRICT T #Mfa%EE%E R1 &L, 7-AAD [2
HHIpaSEEE R2 ELT=, D R1 A D R2 $EIIZ TR
1721z, FybJ Oy RERA LD FIL. CD8 &4
HHRAh D MHC Tetramer [GEHIADEIEEZTRT .

hgp100

Tetramer-PE

Negative

hgp100

0.03%

Negative

Tetramer-PE

<FSC/SSC FyhrFOvrEREK>
day 0

day 7 CD8-FITC

human gp100 A E D L E R 7 F K hgp100ss-33
(KVPRNQDWL) # R E L =X D RIZHE T, in vitro
stimulation [Zd&Y human gp100 42/ CTL DEEHIFE
FEnt=,

Negative Tetramer (H-2D° Influenza NP Tetramer—
ASNENMDTM-PE) Z AWV LE B FBICLY  HEW
CTL THAHZENBHRSINT=,
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