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It is widely known that in living organisms, nucleic acid sequences of genes are translated into amino
acid sequences according to the assignment of the genetic code table, resulting in the synthesis of
proteins with various functions. It is also well known that the function of an individual protein is
greatly influenced by its amino acid composition. On the other hand, there are few reports on how the
gene's nucleic acid composition affects the protein's function.

In this study, using publicly available data from the UniProt and NCBI, the annotation of each human
protein and its gene's cording sequence was matched by the RefSeq IDs. As a result, 25095 proteins
were matched. First, | calculated each protein's fractions of a-helical transmembrane domains on their
sequences and that of intrinsically disordered regions. Second, I made a scatter plot by each gene's GC
content and TA skew. Third, I compared these plots and fractions. The plots show that proteins with
higher fractions of a-helix transmembrane domains occupy the area with higher TA skew. On the other
hand, the proteins with higher fractions of intrinsically disordered regions occupy both the lower TA
skew area and partially higher GC content area.

Hydrophobic and hydrophilic amino acids cluster in the genetic code table, historically explained by
"robustness to mutations." However, in the actual assignment of the genetic code table, codons
containing T in the first or the second letters corresponded to amino acids that mainly constitute the
alpha-helical transmembrane domains. In contrast, codons without T in the first and second letters
corresponded to amino acids characteristic in the intrinsically disordered regions. The plot separation
of the two types of proteins in this study was speculated to originate from the assignment of the
"universal" genetic code table.

Chargaff's second parity rule (CSPR) says that even in the single DNA strand, both the number of
Thymine (T) and Adenine (A) and the numbers of Guanine (G) and Cytosine (C) in a genome sequence
are almost identical if the sequence is sufficiently long. On the other hand, the present study showed
that the numbers of T and A differ in many protein genes and that their skew bias differentiates the -
helix transmembrane domains and the intrinsically disordered regions. The origin of CSPR has been
a mystery in bioscience history. However, suppose the TA skews of the genes determine the functions
of'the proteins. In that case, CSPR might have been maintained to keep the proper proportion of protein
functions in the proteome. This assumption could support the theory that CSPR is one of the
backgrounds the genome must follow to keep functional proteomes.

The result of this study might indicate that all organisms might universally control the proportions of
functional domains in their proteomes by using the universal genetic code table assignment and their
non-random, precisely structured genome sequences.
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