Synthesis assistance of transmembrane domains is a
fundamental function of the genetic code table assignment
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In the genetic code table, nucleic acid sequences on genes correspond to amino acid sequences on
proteins. While the genetic code table assignment is common among almost all current organisms,
there has never been a clear explanation for its reason. This paper presents three examinations to
provide some background on this issue.

First, principal component analysis of the amino acid compositions of all human proteins showed that
membrane proteins with two or more transmembrane domains were separated from those without,
dominantly by their second principal component and partially by their first principal component. Their
eigenvectors indicated that these membrane proteins tend to contain some amino acids in higher
amounts. These are phenylalanine, tyrosine, isoleucine, methionine, tryptophan, cystine, valine, and
leucine. Many of them are hydrophobic. Moreover, they all correspond to codons containing uracil in
their first or second letter in the genetic code table.

Second, principal component analysis of the nucleic acid composition of the genes for all human
proteins revealed that the first and second principal components of the nucleic acid compositions
strongly correlated with the above first and second principal components of the amino acid
compositions, respectively. Furthermore, I found two correlations. First, the first principal component
of the nucleic acid compositions strongly correlates with their GC (guanine and cytosine) content. The
second is that the second principal component strongly correlates with the ratio of thymine to adenine
+ thymine, respectively.

Third, making a scatter plot of all human protein genes by the ratio of thymine to adenine + thymine
and their GC content, I found that membrane proteins strongly correlate with genes with more thymine
than adenine, regardless of their GC content.

Membrane proteins account for 30% of all proteins, and their sound synthesis must be one of the
highest priority issues of life. Meanwhile, these membrane proteins contain transmembrane domains
consisting of 20~ consecutive hydrophobic amino acid residue structures. We have believed that
organisms must achieve their proteins by accumulating random mutations during their evolution.
However, the results of this analysis indicate that even random genetic mutations can make a much
more efficient generation of amino acid compositions that form transmembrane domains only by using
gene segments with more thymine than adenine. These results suggest that organisms use the
assignment characteristics of the genetic code table to synthesize their transmembrane domains.

The synthesis assistance of transmembrane domains could be a fundamental function of the current
genetic code table. Therefore, I assume that the current genetic code tables have continued to be
selected by such beneficial functions and are in a state of convergence.
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