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Prediction of Debacle Parts for Robustness
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Abstract

Living organisms have sophisticated control mechanism to keep biological system robust against abnormalities

from inside/outside of them. However, at the same time, the control mechanism has a critical point at

which the stability can be broken easily. This paper proposes a method to find critical points of the control
mechanism in a biological pathway described by hybrid functional Petri nets (HFPN). In this method. HFPNs

are converted to a recurrent neural networks (RNNs), checking robustness of the biological pathway with the

RNN, and finding some crucial points for the robustness. An example to apply this method to an apoptosis

pathway is also presented.
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*v b7—2 (RNN) i3ERH Y% (BPTT) %2 H
WTH¥HTBHILET, BHESERMNSZAT A DEREH
T AHZENTESLZ NS, AR TIIHERL
Fy hMT—=VZRAVWTHBTEGNIC /v 77T hEE
BWTZE, ONZ R ARMEALOHETENE ST RE/R >
ATLERELE. £, 7TRM—=R (FOF 74X
NIZHIREZE) OEM/INZAT T AIZB B EREHAIZ DN
T HFPN ZHWTETIZ/ERL, RNN IZE& % FK
LTHEERZIT-O . #HEERERAAER, RO
AR H DM ER VAL ENTE, ATLNE
RMOHEICENTHD I EEZRBITENTER.

41X, RNN OFRFiilC HFPN TRISTZ 32JEF
DOBEZZRD ANT, FEMEE RMEAHEEHE DM
EZBDTVWEEZNEEZTVWS. £/, RNN 0%¥
EHEAM 2 BPTT UM, BEOAHHPOEER
HOBEZETRERET, LRELRT—YOHEFAT 4T
H5Y)0 BER E R (Truncated BPTT) % AW TS
BREABY—DOEHNETIZLERFLTNS. 25
I, TRy ZE0ERYEE (EBPTT) E2EO AN
5 LT, BHERRICBWTEMMES2E5X, 1=y
MIBITBHAERTOHBORTFHHIERL THEOR L
D TNEENESEBEZITNS.
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