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In Part 1, I investigate the behavior of a chain with stickers using multicanonical
Monte-Carlo simulation in two dimensional square lattice. In model 1, stickers interact
with the other stickers making a pair. In model 2, stickers interact with all the other
stickers. Although the temperature dependence of the radius of gyration gives the similar
results in two models, their distributions are different between those two models. In
model 1, the distribution has one peak at all temperatures. In model 2, it has two peaks.
At this temperature, the coil state and the globule state coexist, and the coil-globule
transition takes place in model 2.
In Part 2, the isotropic-nematic transition of the tobacco mosaic virus (TMV) particles is
related to a high inhibitory activity against TMV infection by chondroitin sulfate (Chs).
I investigate the process of the isotropic-nematic transition of the TMV particles using
the Monte-Carlo simulation in three dimensional continuous space. In these simulations, I
use the simple model for the TMV particles and Chs, respectively, and assume the simple
interations. In our simulations, with increasing concentration of the Chs chains, first, the
phase separation of the TMV particles and the Chs chains takes place from the
coexistence state of the TMV particles and the Chs chains. Next, the TMV particles
transform to the nematic state. The isotropic-nematic transition is caused by the simple

interations such as the excluded volume effect.
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