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Currently the view of charge migration within
DNA is that it is too weak to characterize DNA
as a conducting wire because of rapid falloff of
current with distance (1). It 1s also possible to
look at electronic properties from the view of
collective electro-dynamics (2). In this extended
view electronic properties are observed within an
actual circuit array, under the load of current and
voltage and signal form. We therefore searched
for conditions of physiologic association for
DNA and other biopolymers in order to assess
electronic behavior. We found a trio of mol-
ecular species which illustrates this interactive
principle: prothrombin, hyaluronic acid, and DNA.
Prothrombin is heavily studied for its crystal struc-
ture (3), but its liquid crystal form is not reported
(unlike DNA (4)). If a small amount of prothrom-
bin (ICN) is dissolved in water and allowed to dry
on a glass slide, its continuous mesophase array 18
visible with 300X phase microscopy (Fig.1). This
pleasing and varied floral pattern is converted to
parailel branches when 5% (w/v) aqueous pro-
thrombin 1s mixed with an equal aliquot of sodium
hyaluronic acid (HA )(Sigma) before drying(Fig.2).
If DNA (Sigma-ct) solution is similarly included
along with prothrombin and HA, the prothrombin
pattern is converted to a new pattern of radial
symmetry (Fig. 3),a long distance interaction. This
DNA effect on prothrombin-HA can be partly
mimicked by exposing the drying slide to an elec-
tromagnet, an inductive Freedericks transition (5)
(Fig.4). Effects of carcinogens such as Ni" (Fig. 5)
or tobacco smoke (Fig.6), are observed on the
aqueous mixture of prothrombin and HA - the
liquid crystal patterns are destroyed
We reported that HA supports pseudoinductance
in DNA exposed to a corrosion stream of mercury
ions(6). We also proposed the interaction is a
mutual inductance similar to that of twisted wires or
coaxial cable. The liquid crystal interactions further
support flux coupling of HA with biopolymers.
Therefore weak currents such as those in DNA and
prothrombin can be conserved, reflected,and trans-
mitted from polvmer to polymer by the cooperative
electronic properties of HA. This interaction of
paired linear polymers is interpretable in multiple
ways - twisted pairs, coaxial cable, waveguide,
waveguide matrix, or dielectric resonance(7).Spec-
ificity of HA may reside in steric association of the
polymers, and the dielectric constant (K), which at
fixed frequency imposes dimensional requisites (7).
Resonance Diameter = K 7

Conciusion : The prothrombin mesophase
shows symmetry shifts from HA, or DNA
or magnetic field. The symmetry structure
is destroyed by carcinogens. These
interactions warrant further study.
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