
Material Properties of Biomolecular Condensates in Fluid Properties

Florence Billie*

Department of Biomolecules, University of Queensland, Queensland, Australia

DESCRIPTION
Biomolecular volatile compounds are membrane-less subcellular
compartments that serve a variety of key signaling and storage
activities. Viscosity, surface tension, viscoelasticity and
macromolecular diffusion are all material features of
biomolecular condensates that play key roles in controlling their
biological functions. Variations in these features have been
linked to a variety of neurological diseases and cancers. The
molecular driving forces that influence the fluid shape and
dynamics of biomolecular condensates at various length and
time scales involves the use of novel biophysical methods.
Biomolecular water vapor condenses are liquid-like structures
that contain numerous protein and RNA molecules. They are
thought to arise as a result of liquid-liquid phase separation. A
biomaterial condensate's chemical components can be classified
as scaffolds.

Scaffolds are multivalent proteins or RNA or DNA that are
required to generate a biomolecular condensate their absence
causes such water vapor condenses to dissolve in the cell. Clients
are molecules that locate within biomolecular condensates due
to preferential connections with the substrates but may not
contribute directly to their formation or stabilization.  Fluid
characteristics of a condensate are measured by observing if the
condensate undergoes coalescence, exhibits jetting or dripping
behavior and exchanges molecules with its surroundings. The
capacity of liquid droplets to condense and relax to varied forms
in response to regulating forces is one of their distinguishing
characteristics. This is owing to the liquid surface's flexibility and
the comparatively weak and reversible interaction between the

molecules that make up the liquid. Protein or RNA water vapor
condenses are often formed by liquid-liquid phase separation in
the shape of spherical liquid droplets that are enriched in these
biomolecules environment. These water vapor condenses are
assumed to have spherical geometry. Any deviation from a
droplet's spherical shape is thermodynamically undesirable
because it creates pressure differences on either side in the
presence of external forces to produce high level adherence to a
solid surface such malformations may be stable. The relaxing of
a distorted droplet into an optimum spherical shape occurs on a
time scale determined by the droplet's interfacial and viscosity.
The interfacial tension provides the driving factor for the
relaxation process, whereas viscosity opposes force. Simply said
droplets with high surface tension and low viscosity will have a
short relaxation time (quick relaxation) whereas droplets with
low surface tension and high viscosity will have a lengthy
relaxation time. The method proposed here extracts the
characteristic time-scale of relaxation from the event of droplet
coalescence. A capillary bridge arises when two droplets come
into touch with one other. The capability of an optically trap to
detect the relaxing of a deformed droplet originates from the
moment deviation of the trapping laser through droplet. When
two optically imprisoned droplets fuse the intermediate state is a
deformed droplet and the final state is a spherical droplet moved
from the centre of the optical trap. Consider the deflection of a
single beam of light passing through the droplet in its distorted
and relaxed states to demonstrate the notion of detection. The
curvature of the droplet surface rises as the droplet shape
changes from deformed to relaxed, resulting in a modification in
the angle of incidence of the ray from small to big respectively.
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