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T-Select MHC Class | Human Tetramer

Allele and Peptide Specificity
The T-Select MHC Class | Human Tetramers
recognize human CD8* T cells which are specific for
a particular peptide in combination with the HLA
allele. The HLA molecule in this reagent has been
modified to minimize CD8 mediated binding".

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. 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 HLA class |
molecules each bound to the specific peptide?- 3 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
with 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/mononuclear 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.

High Specificity
The T cell surface CD8 enhances T cell antigen
recognition by binding to HLA class | molecules.
Therefore, MBL produced T-Select MHC class |
human Tetramers with one point mutation at the HLA
a3 domain known to alter the interaction with CD8.
These mutated Tetramers showed a greatly
diminished nonspecific binding but retained specific
binding. Alterations of CD8 binding by mutation of the
MHC greatly improved the specificity of MHC-peptide
multimers, thus providing efficient tools to sort
specific human T cells for immunotherapy.

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.
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. Specimens,

. Avoid microbial

. Use Good Laboratory Practices

If skin or eye contact occurs, wash excessively
with water.

samples and material coming in
contact with them should be handled as if capable
of transmitting infection and disposed of with
proper precautions.

. Never pipet by mouth and avoid contact of

samples with skin and mucous membranes.

. Minimize exposure of reagent to light during

storage or incubation.

contamination of reagent or
erroneous results may occur.

(GLP) when
handling this reagent.

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-CD8a (Human) mAb-FITC, MBL, PN K0226-4
7-AAD Viability Dye, Beckman Coulter, Inc., PN
A07704

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

Procedure for Whole Blood

1.

a b w

10.

into a blood
appropriate

Collect blood by venipuncture
collection tube containing an
anti-coagulant.

. Add 10 puL of T-Select MHC Tetramer to each 12 x

75 mm test tube.

. Add 200 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 Peripheral Blood Mononuclear Cells

1

2.

. Prepare peripheral

blood mononuclear cells
(PBMC) according to established procedures.
Cells should be re-suspended at a concentration
of 2 x 107 cells/mL. 50 ulL of sample is required for
each T-Select MHC Tetramer determination.

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

. Add 50 pL PBMC into each test tube (e.g. 1 x 108

cells per tube).

. Incubate for 5 minutes at room temperature.

. 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.

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

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

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

10. Centrifuge tubes at 400 x g for 5 minutes.

11. 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. 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.

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.

Technical Hints

A

B.

C.

If PBMC culture is performed, we recommend the
use of heparin as an anti-coagulant.

In an experiment where cells are stained with
T-Select MHC Tetramer and antibodies, Clear
Back (human FcR blocking reagent) may
effectively block non-specific binding caused by
macrophages or endocytosis, resulting in clear
staining. 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 anti-CD8 antibody,

clone Hit8a (MBL, PN K0226-4) or SFCI21Thy2D3
(T8) because some anti-CD8 antibodies inhibit
Tetramer—specific binding to TCR.

To reduce contamination of unlysed or nucleated
red blood cells in the gate, we recommend the use
of CD45 antibody and gating of the lymphocyte
population.
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F. Apoptotic, necrotic, and/or damaged cells are
sources of interference in the analysis of viable
cells by flow cytometry. Non-viable cells should be
evaluated and discriminated following
7-AAD-positive labeling when viable cells remain
unstained (negative).

G. The cells do not need to be fixed before analysis if
stained cells are analyzed by flow cytometry within
several hours.
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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 HLA class I human Tetramer

HLA-A*1101 HTLV-1 Tax272-280
Tetramer-QSSSFIFHK-PE (50 tests)

ERIIHRERICRYET . BB AMICEERLGEN TS0,

=

T #RaE. T #BAZAEK(TCR)ZNLT, RIRTH
B, )L AR MR ONAMRIZHIRT S MHC 2F
ERBERTFRDE SR (MHC/peptide complex) IZfE&
THIEICKY, BE-EBCEHAIL, KRIZIGCTE
ML TSEIEFLREGEEFELLET . MHC class |
DFIRRENFIRARTFRERHE TS CD8 B T
MR, MAREEM T MR (CTL) EFE N, D)L R
ZHEONAMBORG CEELEEEZELS>THNEY,
—75 MHC class Il B FIZIRRESNF-RERTFRE32H
95 CD4 G T H#EIX. ANIL/AA—T LN, SF
SELY MMV EEALTHIREREZRASTHE
(+Th<, RERELEFELET,

BER. MBS EM T MlzRE -TELT5IEFIE
HIZHE TL=AY, 1996 £F Altman SIZ&> TR SN T
MHC-Tetramer SAE (L. M[AHEMNLE TCRZHTH T
HMBERZI7O0—Y A A—2—(C k> THEICEHRIEL
EETHEFAHEICLEL=. MHC-Tetramer SREE(L,
EFF2 Lz MHC DFERRERTFROESE (E/
Y)EHEMEHBLE-ANTRTFES U TA4ERKIE (T
SY—)LI=RAETT, SESFLEDET—H—0, H#aE
TytALHABAHEDIET. HEN T MO
BB, HEEZ RIBFICERIT T T ENAIBETY .

AEEZ (L. MHC IZ HLA-A*1101 . ERTFRIC
HTLV-1 Tax U /N BREDRTFREZRNTAERLT
BY., ThIZEEMNYG CTL EMZRETEETHIEN
AIBETY .

LbOIAIILRD—FETHSD HTLV-1(Human T—cell
leukemia virus type 1) (&, T #IREICRELELTRA T #RE
B MfE (ATL) 5 HTLV-1 BEE BEAE (HAM/TSP) %51 &
BT IENMBENTNET  HTLV-1 DFrUTIXRM.
HEEFDICAAREETH 120-150 FAEEHNTL
E9, ATL 45 HAM/TSP, Z DD HTLV-1 BH:ERAEHE
KEODRENRONDIDEIZFDSEDH 5% TT A,
ATL OF#ITMOBAMFEELRLTHLIIERIZEL. 5 &
EERE 12-17T%EEDHNTULET, B RARY A
LWIEDPREENMENWCEFEBRISHIGANAENTIND
CEMNIEBENTHBY HTLV-1 BEED L, BEEE
ERERICBTHEROEENELIS., EFEISEFESN
TWBISILADUEDTT,

HTLV-1 BREEZNICSHTIBEBERELEIEL. SFS
FHEEREORELRNEDLYLAHEEEZLNTLY
F9, 1990 £ Jacobson Hl&. HTLV-1 @ Tax A% CTL @
FELENREATHASIEZHMEL V. 1992 £ . HEER
EREHRKZOMERSIE, Tax D 11-19 BHEDTI/
ERECHIAY, HLA-A2 K% RY CTL TE—TTHSD
EEHRICERFTTHRELELE?, ALKEREREHR
KZDRIESIL, HLA-A*1101 #HRMEDIEM—TEL T,
Tax88-96 H LU Tax272-280 ZRELELT-. COIER
—TJHEMNCTL I, EnEMaEEERED ATLEEANRN
THERFAME (GVL HIRICHESELTWSELNRE
SnELEY,

HTLV-1 Tax272-280 (D5 & XX #k
1) Jacobson S, et al. Nature 348: 245-248 (1990)
2) Kannagi M, et al. J. Virol 66: 2928-2933 (1992)
3) Harashima N, et al. J. Virol 79: 10088-10092 (2005)

T-Select HLA class I human Tetramer D4

T-Select HLA class I human Tetramer (£45FE® HLA
FUIERBRTFREODBEERIZHENICHKE T SE
hCD8I5M4 T Hifa R H A& H TEE I, CD8 73 FIL HLA
class | B FIZFES L. TCR & HLA class VIIEARTFFK
BERLDEEEEYR—ILTULET, 2D CD8 #FIC
LD HLA B FADBEN ., FFHFEMNG CTLEEDRE
TLtzo RRAZETIX HLA class | DFDo3 FBEDTI/
FAECHNIZEREZANDZEITKY CD8 D FEDIEEHER
HEER/NMRICIIA LT HEELAREMIZCR EL
TLWET,

HLA #3Rf%E: HLA-A*1101

MRRTFROBR SRS :
HTLV-1 Tax (272-280 aa, QSSSFIFHK)

HEWY: PE
Fh#CE &K ; 486-580 nm
HI KK, 586-590 nm
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4K : 10 mM Tris—HCI (pH 8.0), 150 mM NaCl, 0.5 mM
EDTA, 0.09% NaN3, 0.2% BSA [ZTrS7—RELLTE/
I—hH 100 ug/mL DEETEENTLET,

FYMRFEIZEFThBTUIEFTMIDLIL, BBEEBETTTY
IEKFBREWSEBALERILEYEELELET . T2
BEEICHBINETEBEEOTUILEYAELESINDS
ERBYETDOTHRAKTEGEVRLTREELTEEN, &
BOBICASBEICIF+ABOKTHENGELTIEEN,

BREE: 28 CTERLBRELTEEL, EiE Mzl
HLNTLEELY,

HEDHEITDONT: BEEBDLEDMENLE
ENBESIN-EE BEFEATOIMNELIED
BIK) 1T, SIELTOSHREMEAHYET D THDOIEN
TLZELY,

*BEHE:
NEmZEAVNSEE

1. BUGHEERIZERLT, #IknEERLET .

2. 10 pL @ T-Select HLA class I human Tetramer-PE
EERBREICNAES,

3. HEHEREI(Z 200 uL D2MEFMLET,

4. BAKYERILTYIRENTET

5 ZERT20 5. HBLE4°CTI0 HEAFa~—
2avLlEY,

6. OptiLyse C (Beckman Coulter tt&! 9 #Hrig3s ). ©
L<I& OptiLyse B (Becton Dickenson #t&! 5 #rss
AZAVWTAL-EENELEYS, FRDHASZIC
THEDFIBICHE> TS,

7. B-BEEIORI—IILOBRRATYTHR. BED
PBS ZMATHBALET,

8. 400 x g T5 HNEELLET,

9. LBHETFTREL—ILET,

10. RLwhk#% 500 L O PBS [CTHBEBELET
1. BT ILIZRERICT 4°CTREL. 24 BRUAIZH
L TLIZELY,

FEOIEM:

A MBIEBETIBEIE. BTANYUFR)LERE
EFELTERL TS,

B. CD8 EDHAZEMT BIHFE (L. RTYT 2. TRIFFE
BIEN ATYT SR TRITEMERLTIESLY,
pLCcD8 Hiik (/O—> T8) 1L, Tetramer SRED L1
FHELEFFADCTRIBEBTIENTEETT,

C. AIMEALR+72EIHE . FRMEROEL R FTIZLDHIE
BEMNEEENERINDIIENAHYET ,CDI5
BEFRE LT /BRY — N TRTLTEELY,

2) KM B %3k (PBMC)Z W55 &

1. EEICH->TPBMCZEARIL. 2% 107 cells/mL DR
EICT, #ifazBRBALET,

2. 50 ub (1 x10° cells) DHARBER B KIC 40 uL D
blocking buffer [1 mg/mL human IgG, normal goat
serum, 0.09% NaN3] # % L\[L. Clear Back (MBL;
code no. MTG-001)ZMZ.5 NHEEERICTRES
TS,

3. 10 pL @ T-Select HLA class I human Tetramer—PE
EMAET,

4. FEBET25MH.HDNE4CTIO M Fa—
avlEd,

5 CD8HiAE#MZ.4°CT20 A Far—3y
LFJ.

6. W= FCM buffer [2% FCS, PBS, 0.05% NaN3]Zjn
Z 400 x g T5 AELEDLET,

7. LEAEIBRFEGETET,

8. #HAE%E 500 uL M PBS/05 % /NZ74ILLTILTER
ICTERBAEALFET.

9. HUTILIIMBEICTACTHREL. 24 BRILUAIZH
L TLIZE0Y,

Z2EDIER:

D. PBMC #4 Bfttk . FRMIKAFZ->TL\BIHE (X, AL
HEITo TSN, B M E % TR MK DEAMNE
HoNbEEIL CDAS FRIFFEEL, /BT —k
[CTHERHTLTLIESLY,

E. Blocking buffer 4L\ & Clear Back L\ & T,
IOAT7—CHEDIVRH A= RIZKBIEHE
HEBEIHTINRENRFINET,

F. CD8 #ifkIE/O0—2I12&>TlE Tetramer iXZEE TCR
DEEEBREFETHEARESNATOET . yA—>
TS ICEEEEREIHYFEEA,

G. EELLUVNKREEBTHIHEIEL. 7T-AAD ZHLT
MR EEL., BT —FAMSBREL TS,

H #£6%. HEFELURICERTITSIFETLEL, /N\5T
FILLTILTERICKSEELEEINHEHYFEE A,

—BRHMTIEER:

L RIK ST BEUETNLEEMT 2 ETOME
[FREZDEREMZRFOLDELT, BYEZWIZE+5
FRL TS,

2. RELKEIREH. RECAZHTENKITEEL

=30y,
3. HEOHEBLEEBITT SN, Bo-HEMNHS
ZERBYET,

4, HEHAZEDEYIKRLIZIE Good Laboratory Practice
(GLP)# S BZaLY,

5, EMICTHRBELHEREZFESH. RAFFELEIZT
ERTHRAEL. ZRIZFERIICHERIBHL TGS
W ABRATIEIEELGHKENEIZEAHYET D
TEALLGLTEEL,

6. FRARMRRADHEEMIIERFRIL=90% TY .
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7. MREZAOFRELRFEAIRISSELGRVNTTSL. B
MER D IR B HHRELORRELGYET .

8. ARMFMEK. BREIVN\IREZHETHEEK, 1LL
FEEMRRETE, BT LELEETORMIKAAM
ENGNIELBYFET IOLIGE. BMEShAGL
FRIMBKABMBREL THI SN SHIET, HERD
BTZL09EnHYFET,

Tetramer SRED S E #R
1) Altman JD, et a/ Science 274: 94-96 (1996)
2) Mcmichael AJ, et al. J. Exp. Med. 187: 1367-1371 (1998)
3) Bodinier M, et al. Nat. Med. 6: 707-710 (2000)
4) #f LBE5A, S ARHE BERERSeJE 42: 134-138 (2004)
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HTLV-1

TS-M017-1 HLA-A*0201 HTLV-1 Tax11-19 Tetramer—PE
TS-M019-1 HLA-A*0201 HTLV-1 Tax178-186 Tetramer-PE
TS-M020-1 HLA-A*2402 HTLV-1 Tax12-20 Tetramer—PE
TS-M021-1 HLA-A*2402 HTLV-1 Tax187-195 Tetramer-PE
TS-M018-1 HLA-A*2402 HTLV-1 Tax301-309 Tetramer-PE
TS-M022-1 HLA-A*2402 HTLV-1 Env11-19 Tetramer—-PE
TS-M023-1 HLA-A*1101 HTLV-1 Tax88-96 Tetramer—PE
TS-M024-1 HLA-A*1101 HTLV-1 Tax272-280 Tetramer-PE

CMV

TS-M012-1  HLA-A*1101 CMV pp65 Tetramer—ATVQGQNLK-PE
TS-0010-1 HLA-A'0201 CMV pp65 Tetramer—-NLVPMVATV-PE
TS-0010-2 HLA-A*0201 CMV pp65 Tetramer—NLVPMVATV-APC
TS-0020-1 HLA-A*2402 CMV pp65 Tetramer—QYDPVAALF-PE
TS-0020-2 HLA-A*2402 CMV pp65 Tetramer—QYDPVAALF-APC
TS-M013-1 HLA-B*1501 CMV pp65 Tetramer—KMQVIGDQY-PE
TS-0027-1 HLA-B*3501 CMV pp65 Tetramer—-IPSINVHHY-PE
TS-0027-2 HLA-B*3501 CMV pp65 Tetramer—-IPSINVHHY-APC
TS-0025-1 HLA-B*0702 CMV pp65 Tetramer-TPRVTGGGAM-PE
TS-0025-2 HLA-B*0702 CMV pp65 Tetramer-TPRVTGGGAM-APC
TS-0024-1 HLA-A*0101 CMV pp50 Tetramer—VTEHDTLLY-PE
TS-0024-2 HLA-A*0101 CMV pp50 Tetramer—-VTEHDTLLY-APC
TS-0026-1 HLA-B*0801 CMV IE1 Tetramer-ELRRKMMYM-PE
TS-0026-2 HLA-B*0801 CMV IE1 Tetramer-ELRRKMMYM-APC

EBV

TS-0011-1  HLA-A"0201 EBV BMLF-1 Tetramer-GLCTLVAML-PE
TS-0011-2  HLA-A"0201 EBV BMLF-1 Tetramer-GLCTLVAML-APC
TS-M003-1 HLA-A'2402 EBV BMLF1 Tetramer-DYNFVKQLF-PE
TS-M002-1 HLA-A*2402 EBV BRLF1 Tetramer—TYPVLEEMF-PE
TS-M004-1 HLA-A"2402 EBV EBNA3A Tetramer—RYSIFFDYM-PE
TS-M005-1 HLA-A*2402 EBV EBNA3B Tetramer-TYSAGIVQI-PE

TS-MO006-1
TS-M001-1
TS-M009-1

HIV
TS-0007-1
TS-0008-1
TS-M007-1

HBV

TS-0018-1
TS-0018-2
TS-0022-1
TS-0022-2
TS-0023-1
TS-0023-2

HPV
TS-0031-1
TS-0031-2

Influenza
TS-0012-1
TS-0012-2

Control
TS-MO007-1
TS-M007-3
TS-0029-1
TS-0029-2

Others
4844
TS-8005
TS-9004
6603861
6607011
A07782
A07783
A07785
A07704
IM-1400
A11895
MTG-001

HLA-A"0201 EBV LMP1 Tetramer-YLQQNWWTL-PE
HLA-A*2402 EBV LMP2 Tetramer-1IYVLVMLVL-PE
HLA-A*2402 EBV Mix Tetramer—PE

HLA-A*0201 HIV gag Tetramer-SLYNTVATL-PE
HLA-A*0201 HIV pol Tetramer-ILKEPVHGV-PE
HLA-A*2402 HIV env Tetramer—- RYLRDQQLL-PE

HLA-A"0201 HBV core Tetramer-FLPSDFFPSV-PE
HLA-A"0201 HBV core Tetramer—-FLPSDFFPSV-APC
HLA-A*2402 HBV core Tetramer-EYLVSFGVW-PE
HLA-A*2402 HBV core Tetramer-EYLVSFGVW-APC
HLA-A*2402 HBV pol Tetramer—-KYTSFPWLL-PE
HLA-A*2402 HBV pol Tetramer-KYTSFPWLL-APC

HLA-A*0201 HPV E7 Tetramer-YMLDLQPET-PE
HLA-A*0201 HPV E7 Tetramer-YMLDLQPET-APC

HLA-A"0201 Influenza-M1 Tetramer—GILGFVFTL-PE
HLA-A"0201 Influenza-M1 Tetramer—GILGFVFTL-APC

HLA-A*2402 Negative Tetramer—-RYLRDQQLL-PE
HLA-A*2402 Negative Tetramer—-RYLRDQQLL-FITC
HLA-A"0201 Negative Tetramer—PE

HLA-A"0201 Negative Tetramer—-APC

IMMUNOCYTO CD107a Detection Kit
T-Select MHC IFN-y Kit

T-Select Antibody Gating Kit
CDS8-FITC (T8)

CD8-PC5 (T8)

CD45-FITC (J.33)

CD45-PE (J.33)

CD45-PC5 (J.33)

7-AAD Viability Dye (FE#RHEH 5K 28)
OptiLyse B

OptiLyse C

Clear Back (Human FcR blocking reagent)

250901-2
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