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Abstract: With the development of information technology, the approach of digital information storage has gone
through unprecedented changes. Traditional storage media such as magnetic and optical devices have gradually fallen
short to satisfy the global need for data storage, which calls for storage media with more effective data storage. The
extraordinary stability, storage capacity, and storage density of DNA molecules promise it to become a novel
information storage medium. In this review, we first introduce the basic principles and processes of using DNA
molecules to store artificial information, and highlight the latest research results of DNA storage during the past few

years. Next, we compare DNA molecules with current mainstream data storage media in terms of performance and
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cost. DNA molecules excel in data storage density, storage life, maintenance cost and its potential involvement with
living cells. Finally, we provide a detailed review of factors that curb the development of DNA information storage,
such as data security, writing and reading speeds and storage cost. Meanwhile, we briefly give comments on emerging
biotechnological areas that potentially bring breakthroughs to the field of DNA storage, such as DNA barcoding and
DNA origami. Perceivably, information storage with DNA molecules provide a novel solution to cold data storage.
However, we would not refrain from the optimistic conjecture that multidisciplinary principles and techniques will

continuously expand the application scenarios for DNA information storage.

Keywords: DNA molecule; information storage; DNA synthesis; DNA sequencing; coding density
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Fig. 2 Information encoding method (forward error correction system) used in DNA storage research
[(a) Direct conversion without error correction scheme. In this method, the data is read as a digital stream and then converted into DNA sequences.

* and Goldman et al. * converted each bit in a binary number stream and a ternary number stream into a DNA base,

For example, Church et al. !
respectively.(b) Linear block code, namely, generating redundancy for error correction (called "check symbols" or "supervision symbols") from the
original information (information symbols) through linear operations. In the decoding process, the check matrix corresponding to the generator
matrix can be used to check whether the received information contains errors and then correct them. (c) Fountain code, which converts the original
information into a large number of shorter sequences. These shorter sequences are not part of the original information, but obtained by performing
XOR operations on the symbols in the original information according to a specific distribution. In the decoding process, as long as a sufficient
number of shorter sequences are obtained, the original information can be restored. (d) Convolutional codes, that is, coding schemes "with memory".

Both the current information symbol and several information symbols before the current position are used to generate the encoding symbols]
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Fig. 3 The carrier of DNA-based information storage
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