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Mechanisms and functions of non-equilibrium self-organising programmes
supporting living systems.

Nabika, Hideki
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Living systems are driven by a programme of progressive self-organisation
along the potential gradient in nonequilibrium open systems, and this programme is an important
principle governing the structure and function of life. In this study, the driving principle of the
intermolecular interactions governed by this "nonequilibrium self-organisation programme® is
revealed through an explicit contrast with an equilibrium theoretical perspective, aiming to
experimentally capture the factors that guarantee the robustness and flexibility of living systems.
As a result, the influence of external chemical and physical factors on self-assembling structures
in gel media has been clarified, as well as the peculiarities of non-equilibrium open systems for
the formation mechanisms of biopolymer self-assembling structures used as pathological indicators.
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Figure 1 (a) Pattern formation in a 0.25 w/w %
monolayered agarose gel. Pattern formation in
bilayered agarose gels based on a0.25 w/w % upper
agarose gel and (b) 1.0, (c) 2.0, (d) 3.0, or (e) 4.0
wiw % lower agarose gel. (f) Relationship between
the interband spacing (Ax,) and band position (x.)
(o: fixed [agarose] = 0.25 wiw %, [agarose]iows =
A: 1.0 w/w %, m: 2.0 wiw %, V¥: 3.0 wiw %, and

: 4.0 wiw %) and (g) magnified view at 50 < x, <
65 mm corresponding to the region enclosed in a
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10 mm black dashed square in (f). Dotted vertical linesin

(f) (8) (f, 9) indicate the interface between the upper and

& M e A I lower gel layers. Reprinted with permission from
S i % iz} r,,‘,;--";{" 5 American Chemical Society.
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Figure2 Illustration of gel preparation Figure3 Pattern formationin multilayered agarose

(programming) and the initiation of
pattern formation (executing) in (@)
conventional study and (b) this study.
The K2 distribution is correlated with
the gel concentration distribution.
Therefore, K2 may decrease gradually
with a gradual decrease in the gel
concentration. Reprinted with
permission from American Chemical
Society.

gels (left) and the relationship between
Axnandxn (@) with a concentration gradient
(agarose concentration was changed from 0.25 to
4.0 wiw % between xn = 40 and 75 mm), (b) with
repeated high and low agarose concentrations
(agarose concentration was changed to 0.25 or 4.0
wiw % repeatedly at xn= 50, 60, and 70 mm).
Dotted lines indicate the interfaces of the agarose
gels. The pale red and blue regions in (b) represent
the regions with increased and decreased Axn,
respectively. Reprinted with permission from
American Chemical Society.
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