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Abstract
We use DNA computing for modeling natural language processing. In a DNA language model, it is
required to convert a word into a DNA sequence. One problem in DNA encoding is that, if we
generate DNA sequences considering only non-crosshybridization between them, the generated
sequences may have entirely different distances than the original semantic and orthogonal distances.
To overcome this, we studied how to combine the semantic and orthographic distances, such as
Hamming and Levenstein distances and that of WordNet. We focused on combining these two
distance measures into one integrated system that can preserve the semantic and orthographic
distances between the words and the DNA sequences. We made an integrated encoding system and
made DNA sequences for the DNA language model. Then, we verified the generated sequences by
small-scale wet-lab experiments. The results of our experiments indicate that the integrated encoding
system offers a more reliable DNA language model by minimizing the loss of the original semantic
and orthographic information.

Figure 1: DNA sequences are generated by the orthographic and semantic distances. In the orthographic
column, ‘Car’ and ‘Cap’ are similar but ‘Bus’ is not. In the semantic column, ‘Car’ and ‘Bus’ are similar
but ‘Cap’ is not.
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