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Backbone fractal dimension and fractal hybrid orbital

of protein structure
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4. Conclusions

The local fractal dimensions (D;) and the backbone fractal dimensions (Dg) of 750 proteins selected from four different
structural classes were calculated by using computer simulations in this work. From the results we can conclude that: (1)
the protein molecules exhibit a fractal behavior in the range of 1 < N < 15; (2) the value of Dy is distinctly greater than that
of D; for the same protein; (3) there is a good relationship between Dy and D; (R = 0.95309); (4) the order of mean values of
Dg and Dy for four structural classes is: o> a/f > o+ > f, which is in good agreement with other researches illustrated
earlier.

According to the theory of backbone fractal dimension, the methodology and definition of fractal hybrid orbital were de-
rived, the results are similar to the pioneering work reported by other researchers. Due to its simplicity and generality, the
backbone fractal dimension is very suitable for the research of hybrid orbital model of protein. Meanwhile we also find that
the differences of s ratios (or n indexes) among four structural classes of proteins are not quite obvious.

To sum up, the present results corroborate that a protein can be regarded as a fractal object with self-similarity and self-
affinity, and the fractal analysis can be used to characterize some intrinsic properties of proteins.
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