2001; 28 (5) S FES5EMEHERE

Prog. Biochem. Biophys. 699 -

T ‘AR (2 BB ISR
BHI BT

(et ) F B A, kst 100875)

WE LT CDS™ T L1401 M 2 Pk R 2 Pk A A B 130 20 o) et 37 7 BCE R, JRWEST T AR T 4R 25 B
o RIAERAE R BTSRRI 4 AE T, PSR 6 = Al 42, S ol A MR s B A L.l el — AP R L
RELCDS® T ML ICHZ SHUR A B HIOE, FRUGIE 9 T PUAE 45 T 40 Mz b i . S 4k kg 74
A Y Ay (14 ) AL DA DAy 00 R e A L AT S AR S R R AL

KEER R, df2, HUEELEL T aif, iR
FRHES 0414.2

WAZ T A0 G AR OC R H AT W 2 R, A7 AE
B EEHM A (B 1a) N TEVTIR N2
SR LLG, 4K BN A 2y R AR TS T O A
MIZET: (activatiomr induced cell death, AICD), {H
/NI AFE TR R R R IR IZ A Y, X
S E PR, JE ok A AL T A
N FAT A B e (IS, 2O 0l T 2 A
JR, FEPUR R AR AE R, RS T
IR A s A 1 DT R 113 A S R TR VA
T 4i ",

() [G]

Y

SRR AL E, RN Z — & HAf Ak
AEIE MR 7 7 EL 0 C 2 5 20N T 44 1.
53T Hamann S5 K46 TCR Ve XA S PR i)
B (telomeric restriction fragment, TRF) 1 J& [
AN A AATT 2RI T HE DX 53 1 b A e ) 2 1k 4
¥, FHEMIETT T W AR R, P T R
P (B 1b) . ZBEOAAPURAR G, 5 T 4
EAEA RAA A REIICIZ T A, FRdE
TR BN T i, PRI Ok i 2 5 e kA Ut
MR, BATRZH <3 epgl>3),

(b) 6]

Fig. 1 Illustration of differentiation hypotheses

(a) linear differentiation hypotheses; (b) reverse linear differentiation hypotheses. G: antigen: T.: naive T cells; T.: effector T cells;

Tw: memory T cells.
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Fig 2 Responses to different doses of antigen in linear differentiation system

The doses are ( a) 10°,

(b} 10%, (e) 10° particle/ mI” L respectively. G: concentration of antigen. T,,: total concentration of T cells

(= T+ T+ T,. similarly hereinbelow).
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Fig. 3 Responses to different doses of antigen in reverse linear differentiation system

The doses are ( a) 10°
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Fig. 4 Memory cannot maintain if antigen is extracted midway

(a) linear differentiation hypothesis; (b) reverse linear differentiation

hypothesis.

. (b) 10*and (¢) 10° particle/ ml™ '

, respectively.
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Fig. 5 The strength of memory is proportional to the
concentration of residual antigen
(a) linear differentiation hypothesis; (b) reverse linear differentiation

hypothesis ( see text for the definition of strength of memory) .
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Fig. 6 Lifespan of memory cells has no apparent impact to
responses
(a) linear differentiation hypothesis; (b) reverse linear differentiation

hypothesis.
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Theoretical Study of T Cell Memory
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MAO LrKai, QI An-Shen
( Department of Physies, Beijing Normal University, Beijing 100875, China)

Abstract Based on the linear and reverse linear differentiation models of CD8" memory T cells, mathematical
models were set up respectively and the dynamics of different T subpopulations was studied. It was found that
when invading antigen with optimal dose of, both models can generate memory and fit well with experimental
data. Further study found that CD8" T cell memory relates strongly to the persistence of antigen. Thus the
contribution of antigen to maintenance of T cell memory is reconfirmed. The effect of the lifespan of memory
cells on immune memory was also investigated. Reverse linear differentiation model is deemed to have advantage
in generation of immune response and memory.
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