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1. Introduction 3. Stress and Bistability

Modeling Stress-Induced Feedback and Interaction

Protein homeostasis (proteostasis) depends on coordinated protein

synthesis, folding, and degradation—processes that are energetically Fxtend basi‘flj;‘s‘fd”;f,iﬁLZLi“tZri‘?”era“zed g K L e (o} el e B© Peteer
costly and vulnerable to metabolic stress [1]. — ]
Under stress, feedback mechanisms can qualitatively alter — =0 = kU + kyN + kgyuioX(U,N) = AyU
' iCS: dN
proteostasis dynamics: W el = kN = KgueoX(U, N) = AN

* Stress can amplify unfolded protein accumulation

* Feedback may introduce bistability, separating healthy and
collapsed states [2]

We propose a minimal kinetic model to establish stable baseline

behavior and then introduce stress-dependent feedback to identify

kinetic structures that permit instability and define boundaries

between resilience and collapse [3].

Not enough feedback to
cause instability; Increasing
the degree of N stabilizes
solutions

UN" Single stable equilibrium

Saturation adds some
feedback, but only in small
regions; increasing n make

the region harder to find

Bistability possible, but
restricted to narrow and
hard-to-identify regions
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2. Preliminary Two-state Proteostasis Model

Elong_ating Unfo'f:led kN FOIde_d N : Bistability Requires Significant Interaction with Multiple Saturation Terms and
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