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Hemexanuueckue npouenypsl AeaiTcs Ha pu3nueckue (Hampumep, TEPMOIIU3, OCMO-
tnyeckuil mok, CBY), xumuueckue U pepMEeHTaTUBHbBIE (B TOM YHUCIE aBTOJIHU3) Me-
Tonbl [4].

B HacrosiieM ucciaenoBaHuM A MOJMy4eHHUs OeTa-III0OKaHa HaMM HCIOJIb30Ba-
JUCH XJiIeOoNeKapHble MPECCOBAHHBIE U CyXHUE AKTUBHBIE IPOXKIKU BUA Saccharomyces
cerevisiae. VI3yueHa Je3uHTErpanus KICTOK TaKUMH METOJaMH, Kak oOpabotka 1 H
pactBopoM mienouu, 24 % pacTBOpOM MEPEKUCHU BOAOPOJA, yabTpasBykoMm, CBY-
M3JIy4YEHUEM U WHIYLUMPOBAHHBIN aBTOJIM3. Pe3ynpTaTsl N€3UHTETrpalliid OLICHUBAJINCH
BU3YaJbHO C MOMOIIbI0 MUKPOCKOIIMPOBAHUS U MO KOJUYECTBEHHOMY BBIXONY OeTa-
riokaHa. Hanbonee nepcrnekTUBHBIM METOJIOM CUMTAeM METONl 00pabOTKU JIPOXKKeEH
CBUY-uznyuenueM (BbIX0o TeXHUUECKOro Oera-riitokana — 18,98 %). Bce momyueHHbie
oOpas31ibl OeTa-TIIIoKaHa UCCIe0BaHbl XUMUYECKUMHU (KaueCTBEHHBIEC PEaKIIMU Ha TTPU-
mMecH) U pusznueckumu meronamu (MK-cnekrpomerpus u AMP-cniexktpockonus). [Ipo-
BEJICHHBIE MCCJICIOBAHMS MOATBEPAMIIM, YTO BBIJACICHHBIC MPOAYKTHI UMEIOT CTPYK-
Typy 6era-(1-3), (1-6)-mimrokana, comepikaliero He3HaAUYUTEIbHOE KOJMYECTBO MpHUMe-
ceil OeJIKOB M1 aMUHOKHUCIIOT.

B nepcnextuBe mianupyercs pazpadoTaTh METOJI BblIeNeHUs OeTa-IIIoKaHa U3 OT-
pabOTaHHBIX MUBHBIX JIPOXIKEH U UCTIONB30BaTh €ro B kauecTBe BAJ| npu nmonyueHun
(YHKIIMOHAJIBHBIX MOJIOYHOKHUCIIBIX MPOIYKTOB THUITA HOTYPT.
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Abstract. We consider the influence of random noise on the dynamic regimes of one non-
linear biochemical model. The model admits either mono- or bistable zones. In the monosta-
ble zone stochastic excitability arise resulting in large-amplitude oscillations. In the bistable
zone noise-induced transitions between the attractors are of interest. For a constructive re-
search of these phenomena, we apply a theoretical approach using confidence domains
method and stochastic sensitivity analysis.
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We examine a stochastic version of the two-dimensional biochemical model pro-
posed by Goldbeter [1,2]:
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Here £(t) is a standart Gaussian white noise, and £ is a noise intensity. The model

describes a product-activated enzyme reaction with recycling of product X into sub-
strate y . We analyze the system behavior in two qualitatively different dynamic do-

mains: a monostable zone where the system possesses a single attractor — stable equi-
librium, and a bistable zone with two attractors — stable equilibrium and limit cycle.

The phenomenon of noise-induced excitability is an important property of the
model. Solutions of the system switch from small-amplitude fluctuations to large-am-
plitude oscillations in the zone of stable equilibria as a result of stochastic forcing.

The bistability leads the system to complex multimodal oscillations due to the
influence of random noise. Stochastic trajectories pass from one stable attractor to an-
other depending on a measure of responsivity of the attractor to noise.

For a theoretical analysis of these qualitative phenomena, we employ a technique
[3] that takes into consideration both particular features of a stochastic sensitivity of
the attractors and geometrical properties of a random trajectories arrangement. Using
this technique, we can predict and constructively examine noise-induced transitions
between the attractors and stochastic excitement.
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