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One of the most important aspects of analyses for the data bases of DNA and protein sequences
is searching for sequences with specific properties. We have been developing a new method for this
purpose. The method involves 2D alignment of a sequence and coloration of the aligned sequence. The
most impressive character of this method is putting in parallel of 2D alignments of a sequence with
different numbers of columns. By this arrangement, some signals from weak patterns can be easily
discriminated by visualization of color patterns. We used this method for analyses of DNA and protein
sequences in data bases. For DNA sequences, we found that there were some differences in patterns
between coding and non-coding regions of cDNA sequences, for example, the cDNA sequence of human
G protein beta subunit (Figure 1; cswb86). Also, we found that there were some tandem repeat
sequences with different repeat length in Escherichia coli (bpbpbrecgrmgdkgrms97) and yeast genomes
(bkzvcthokbsds95). For protein sequences, there were specific repeating patterns for alpha-helix and
collagen-helix structures from myosin heavy chain (ngs91) and procollagen (tkssbjp88), respectively.
Also, we found that there were some tandem repeat sequences, for example, UDP-N-acetylglucosamine
acyltransferase (rr95). Flexibility of coloring methods allowed us to color sequences based not only
on one letter, e.g., A, T, G, C for DNA sequence, but on multiple letter combinations, e.g., a specific
codon for an amino acid. Therefore, we can treat genomic DNA data bases both for DNA and protein
structures. Furthermore, we can use various indices for coloration, e.g., hydrophobicity index of amino
acids. We are now searching tandem repeat sequences with relatively long repeat periods from the
Escherichia coli genome.
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Figure 1: 2D-pattern formation with coloration of human G protein beta subunit cDNA sequence.
The numbers of Columns were set to 12, 15, 18, 21, 24, 27, 30, 33, 36 from left to right of figure.
Coloration was set according to nucleotide as shown in figure. The coding region is from 281 to 1303
from 5’ end of cDNA.
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