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REMTIH, ¥LL, 4 MHC/pep EEHHETLIME ~200 1 TCRs"), BT CD4 5
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EA5M(T,0,0,0,0,0), AXWERANEKBENBIRT  TERLTHRENBERE,

HARAXRETUNLHERRERELE—HBEE, YHEEL WESHER, %1
THREN TCR 2B —4%, BRTEH
PN ERE LRSS TCR A EMELH,
MHC/pep B B4R molec/ pm’ ,WEELF WXk
APC #HE +HATH.

3.1 MATURRELEGRNE T AR E
BRI RY, BERE T AR MHC/
pep MR LIAERAEBEREN, RERED

MHC/ pep 8] A3 3 TCR M AWK T @, T 0 o o 1000
BB T AMEFRERE(TCR T#™), K MHC - pep

RITHMAF YRS, TCR THMMRERE  Fig.1 The number of ligands affects the
i, ERERERETRT R ARH® TCR immune response. A few ligands are e-
TR{E 1), &Z 1.0m0iec/,um2 B Hi B R nough to activate a T cell.
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Fig.2 Only a few ligands with specific
by, in a range can be recognized by
specific TCRs. No ligands whose A
with the TCRs is out of the range can
activate the T cell, even the number of
ligands is enough(k,. = 20.8s ', k., =

1% 1077\ M, =0.6molec/ um’)
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Fig.3 The affinity between TCR snd lig-

and affects the immune response. The limit

Fig.4 Co — receptors affect the immune re-
sponse. For given TCRs, the k.. between lig-
and and TCR changes obviously when k., the
affinity between ligand and CD4/ CD8, alters

(ke =1x107°s7", M, =0. 6molec/ pm”)

ligand number that can activate the T cell
reduces while k.. increases(k. =857, k., =
20.0s7")
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HTREHES TCROLEEHEAN b EAYNERE by, AMBRENER b, BHE
THEWEASEE TCREEAR, BERNECEMEBY &, ki, b, LFEER, BT
THRMARMEEENEE, ABRNGRYTURD, b, -1 EENSR, EFERE
T TCRASIRANERYE, b IRANEZWERMT A4, RET TCR SRENRRE
AEE,

CD4/CD8 & T ARG R P MERNELIIBRNESNEE, EFA LS5 TCR WK
KRR, 2S5 THRESHRAYES, HTRYZAS MHCHETHER HERBHANR
RADEL CEEEENHESHRHRELE R .CD4/CDS H 1 71 MHC/pep M EEH, A
BETRARBN TCR-K&XE, ¥W T ARMEERR, B, TCR-REEEY
RN - XX AT APC WBL, UEAEEBEMAEN PS* ERES5THRNES
#%.5CDA/CDS EM PTK B BERSEIIRPRAT XRER BN, EETHRE
HEEM TCR MMEERAE CD4/ CDSEMA FHINEM, HEKCETE FHBLET,
BRI T TCR - pep/MHC E &M DIGs R K, CD4/CDS A FRIMIBE AN, 2%
Hitig.

WHEAMET THREASBRY PTKs A FEFRE T HIMEE N DIGs PERARN
BORAMNN QEERSEIENMEEEHEAM Src.Syk K% PTKs TCR- KA LAY
[ DIGs PRIER, A RNES SN THENBNAR PTK R TEREER, R, XA RER
FECDIS FXHASHERHMMEER AL TFHRET DIG ZHA, BETHESNERT
f¢o % DIGs /3, MM fH 58 %M T 5 TCR ~ CD3 & CD4/CD8 H #:41i% 1M MM MM, )f
B CDIAF LN ITAMs 5EZMPTKs REKE" HEEERBA, FRELHTH
ERELNE,

TCRMESENARELIBR-IMREGIEHMIR, SELEMERET TCR
EREREAANERAE, BADFAR I MEAEBHLEER, ROV ITALEREH
DIGHER=4 TCR-MHC/pep EABHRR , BB - LNINGER. BLT L & THERE
fLid®, £APC S5 TCRIWHEEAD, £RME—1 “SRRe” PTELETLES
TCR-MHC/pep L4, ENEREREKBBHRE, UINBHFIHI. MTFRELI 4L
EMEBHZENM, UBRX IR EAMETRU - RESHRMNE , — T AR RBPFF
EAH TCR - ligand WA B FME, EMEARFR LEXRBE,
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A DYNAMICAL MODEL DESCRIBING T CELL ACTIVATION
ZHANG Wei, YANG Xian —qing, Ql An-shen -
{ Physics Department of Beijing Normal University, Beijing 100875, China)

Abstract: The function of DIGs (detergent —~ insoluble glycolipid — enriched do-
mains) in the immune response has become a focus of discussion in immunclogy. A
theoretical model is proposed in this paper which accounts for the interaction of TCR
with its ligand to confirm the importance of the immunological synapse and the mech-
anism of sufficient PTKs recruitment in T cell activation. This model relies on a serial
triggering model. The mechanism of interactions between the antigen — specific TCRs
and their antigentic ligands is explored. The function of the co - receptors during the
formation of the immuological synapse and the recognition of the antigen by the TCR
is investigated.It is theoretically studied that subtle changes of ligands would influence
the outcomes of T cell receptor ligation. Using this model, it is shown that the access
affinity of TCR with ligand, the ligand dissociation rate from TCR - pep complex and
the co - receptors play important roles in determining the outcomes of T cell activation.
With respect to the certain ligand and certain T cell clone, the dissociation rate de-
termines the ligand agonist or antagonist. In addition, through the interaction of CD4/
CD8 with TCR - MHC/ pep, the co — receptors change the dissociation rate of the
complexes and consequently affect the outcomes of the immune response. The model
proved that the oligomer of TCR — pep/MHC complexes in the DIGs is important while
the sufficient PTKs within DIGs assure the signal transduction.

Key Words: Affinity; TCR; DIGs; PTKs




