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BASIC RESEARCH ON DEVELOPMENT OF THE GENE NETWORK SIMULATOR
WITH STOCHASTIC NONLINEAR SEQUENTIAL CIRCUIT
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In this paper, for the development of a hardware-based gene network simulator, nonlinear stochastic circuit
gene network (p53 — Mdm2 network, and Hesl protein — Hes1 mRNA network) models are proposed. The
proposed models can reproduce typical nonlinear phenomena of the target gene network models. Also,
theoretical analysis methods of the proposed model are presented. Furthermore, it is then revealed that the
proposed models can be implemented with fewer circuit elements and operated with lower energy than the

straightforward numerical integration models.
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If C'(t) =1, then
X() = X(t)+ Sx () Fx(X(1). Y (1), P(t)).

Y(#H) = Y (1) + Sy (1) F (X (1), Y (1), Q(t)).

' 2)
IfC(t) =1 and Sy(t) = 1, then
) P(t)+ 11f Fx(X(1).Y(t). P(t)) =0,
P - { PO+ TEFS(X(0.Y (). P(®)
0 otherwise,
IfC(t) = 1 and Sy(t) = 1, then
. Q)+ 1 i A (X(2). Y (1), Q(2)) = 0,
Q{M_{JJ 1}& (1).Y(1).Q(1)
0 otherwise.
(3)
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