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The nuclear protein prothymosin-o. (ProTa), which possesses multi-function is an intrinsic inhibitor
of necrosis and apoptosis. We have already revealed that ProTa is released from neurons and astrocytes
on ischemic stress through non-vesicular manner and exerts a unique form of neuroprotection through an
anti-necrotic mechanism. Previously, we found out that released ProTa once again makes the transition
to the nucleus in some cells. In this study, we comprehensively identified the ProTa-binding proteins in
process of extracellular release and re-nuclear localization of ProTa, and performed protein-protein
interaction analysis in in vitro and cell-based assay. Finally, we succeeded the identification of
non-vesicular release involved proteins, ProTa-binding proteins in the nucleus and novel cell membrane
receptor. In addition, we simulated variation of machineries involved in self-defensive role of ProTa by
use of Cell lllustrator software, and obtained the similar result of experimental work.
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Figure 1.

Representative self-defensive roles of ProTe.

I. Non-clasical release of ProTo (against necrosis: Green dotted line). 2. Apoptosome formation
inhibition (against apoptosis: Purple dotted line). 3. Keapl-Nrf2 system (against oxidative
stress: Blue dotted line).
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Figure 2.
Construction of simulation pathways for rep

ive self- ive roles of ProTo.
Simulation pathway is generated by use of Cell INustrator software,
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Figure 3.

Simulation analysis of necrotic stress-induced non-classical release of ProTo.

Localization and amount of ProTe under necrotic stress were simulated by Cell Nustrator
software. (a and ¢) Variation of ProTo amount in a short period time (0-3 tp). (b and d)
Variation of ProTo amount in a long period time (0-100 1p).
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Figure 5.
3 ion analysis of sell-defensive roles of ProTo via cell death mode switch,
Cell death mode switch by extracellular ProTo in single cell was simulated by Cell Hlustrator.
{a and b} Variation of cytosolic self-defensive machineries amount in a shon period time (0-30
tp). (c and d) Variation of cytosolic self-defensive machineries amount in a long period time (0
100 tp).
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