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FTLWRASERIELE LT, XTTF RUTZTFURENMERE SN TWS, XTIF KU T
R TIE, U7 F BRI Y57 T RO 2 W9 2 72 DELISPOTE D i &
RBRNVAEATHD, LoL, ZoRBRE, Vo EREERTEET I -DICHE (/A4 X)
MEWNZ &, Fi2, G LETCR NEIZARTF REERMNE I M2 cE o, L)
MEEARH 5, AR TIE, 2 b OMBEREZMR L, 2odul, #UICTCRERE A
ZARE & T A EHIR 2R T-ISAACIE DRI 21T 9

T-ISAACIEDBAZEIZ I, Fex R L@ R T OEMAL A I = X L 2R3 5, Z
NE TORIEFOFTIL. THIEHACIZII T OHUF T 0O {7 7E 53 246 8L
(trans-activation) & SN T 7=, Fexid, UED U L ERAELT T)VICHIE TE 5 [ L REk
F o PRI CHEE L, Z0F v 7 EHNT, HEDOUEOTHIIZEE DT F
REHRINT % ETHAIZECOTCRE B OFF FIMHCAHAEM L, B4 B & 2150
{9 % (cis-acrtivation) Bi5e & Ly L 7=, — 5, Fex 1, 10H M CUEOTHIAE. 5 TCREMR T
R E S HEEL . OBEEZ ENT T = 2 IR 22 BN (hTECL0) % 3~ CTIZBZ L T\ 5,

ABFSETIE, cis-activation & 9\ 5 B O THEFIE ML F 2RI L T, H EMHCIZ#R
SNDONTF NIZRE T HDTCREMEFIITERR L, tixed THBIMICTCROPERE 2 it T& %
WOFTH 72 FIET-ISAACEBRRE T 5 Z L 2 HINE T4, RFEORRBIZLY, XTF FDOH
THRMTCROBUFATTREIZ R Y . RN Z VT H v MZed, AT, FRATCROD
DK B ICBh R 72 1) . SABFRBZTCRY — AN L W =R A < | ORI S
N5, £, RFEIZEVRTF RO F U BIEOIRFIGENE 2 REET 2 F LWk b i
IR, A== A A FERIC LD OGN REFRITH 21T T ERAREE R D,
NEORFHEICRE S FET 2 LM IND, S HIT, ARHRIID AR RE R
WE D7 FAIMHCIEIF T2 <, 7 7 ANMHC, FCTHARRRKE L ORENH DA
RIMEHEEMETHIR L E~OISH bfF S, 4 HETHRIA S TO W% 2R E DR -
WK ORI KRE S FET L LBbns,

V28 IL, TCRIEAR T D RIRIY L MRS A ORE 247V BH—T#lia 7> 5 TCRo/TCRB
DOWE NG TE DK%, ZNETD60% THHI%LL EIZT 252 Ligkth Lz, &
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o, MEEEREME O R L HRg L LT, TREIZTAP (Transcriptionally active PCR) =% i
L. PERTH 2B UM RER T 2 4 B ST 2 2 L3 T& 2, 51T, HLA-A24%
A2 TDET IVEBRTEBY A L ZHUR DT F R /MHCI 5 b 72 THI A 2 T-ISAACTE LS THa
ML, ZOMEAZRE L CTCRER 275 T, FEMEOHRT LI N TEZ, ZbL O
HI1Z, T-ISAMACEIGHA LT, R_XTF RU T F UAGRDO I 5 ITVEFRRE, TCRAS AU TEHE~
DOFTLVEDBRIT D Z & 2mid 5,

Peptide-vaccine therapy draws the limelight as a new cancer immunotherapy. For this therapy,
however, to confirm the reactivity to the peptide, assays such as ELISPOT is indispensable before
the initiation of therapy, that is believed to have high noise (non-specific response) because whole
peripheral blood lymphocytes of the individuals are incubated with peptide in the culture. The assay
also has a major problem in which whether T cells detected in ELISPOT really response to the
peptide in a specific manner. To solve these serious problems, we try to develop a novel T cell
immunospot array assay on a chip, T-ISAAC, that enables rapid and efficient detection of peptide-
specific T cells, cloning the TCR genes, and determining their function.

For developing T-ISAAC, we utilize a novel T lymphocyte activation system, cis-activation
system. It has been a central dogma in immunology that T cell activation occurs as a result of TCR
on T cells react to MCH/peptide on separate antigen presenting cells (trans-activation system). We
have developed “lymphocyte chip” in which we can trap a single lymphocyte in a chip. Using the
lymphocyte chip, we found that single T cell reacted to the peptide on the self MHC when the
peptide was added to the chip (cis-activation). We also developed an efficient cloning system for
single T cell retrieved from the chip, and analyze TCR gene and their function within 10 days
(hTEC10).

In this study, we apply the new finding of cis-activation and develop T-ISAAC in which we are
able to efficiently detect peptide specific T cells, rapidly analyze their TCR, and verify the function
of TCR. This system reduces the noise of ELISPOT and be useful for assessment for reactivity of
peptide specific T cells of the cancer patients before and after peptide-vaccine therapy. It also
enables us to analyze not only class-I restricted T cells but also class-11 restricted T cells, that is
thought to be contained in tumor-infiltrating T cells. The T-ISAAC system also be useful for
efficient cloning of peptide-specific TCR to promote order-maid TCR gene therapy as well as
dissolving the mechanism of various T cell-mediated diseases whose onset of the diseases were
unrevealed, thus contributing the wellness of human beings.

Here, we established an efficient amplification system of TCR genes from single T cells retrieved
from lymphocyte chip. We increased the amplification rate of both TCRa and TCRp from single T
cells retrieved from the chip from 60% to over 90%. We also developed a more rapid screen system
for TCR function using TAP (transcriptionally active PCR) method. Conventional method needed 7
days for determining the TCR function, but applying TAP method to hTEC10 system, we succeeded
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in determining the TCR function within only 4 days. Furthermore, using HLA-A24 and HLA-02
model system we had established, we were able to detect EB virus peptide specific T cell clones with
T-ISAAC system, analyzed the TCR gene from the single cells retrieved from the lymphocyte chip,
and verified that the TCR specifically reacted to the target cells. These data suggest that we are able
to apply the T-ISSAC for not only detection of peptide-specific T cells for peptide-vaccine therapy
but also TCR-gene cancer therapy in the near future.
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