846 & 26 W D2 M- N 1 M = A < Vol. 46 No. 6
2019 4F 6 H COMPUTER SCIENCE June 2019

DNA HIEFEE A RHERE

KHFE B OE RERA KFED AN
(REAFEAEFMEFEEIRER KE300072) (REAFERIAZFFK Xi#E 300072)°
(RERFLEGRFFER K#E 300072)°

B E MEFTAIHBEAFRPMEHERGCELR AR TEANEIRELEARAKELMFT AT RT ERXIK ., B R

RAR 45 H fﬂ?ﬁ%ﬁ"”ﬁﬁ*ﬁ%ﬁ%o WL A% ¥ 4 82 (Deoxyribonucleic Acid, DNA)4E 4 X & #9 it 4% 13 & A 4% A~

R BB TR AR FTRFREALELRT BRAEF T EIAHETF X 09K L, ¥ DNA 2 IE 545

ABRAZEHRFEDHE R ARG R AL, L PEET DNA HIBEHE KRBT &, 4 b3t DNA 2R A

B BIEREITTAL ;R HFmMART DNAKBEAM PO SMBER. — B HRBOEHHDE F AL =N
Z 3t H I ) DNA 4 Frai k69 45 5 o5 ok 5 6 T I B & A 89 DNA B4% 5 £ 347 T o 47, 5F 2F DNA 2 3% 74 44 #F

RAEG K EATT T8,

KW KA L.DNA,EGHA, B L. ABEE

FEESES  TP301 XERARIZES A DOI 10. 11896/j. issn. 1002-137X. 2019. 06. 002

Research Progress on DNA Data Storage Technology
ZHANG Shu-fang' PENG Kang' SONG Xiang-ming' ZHANG Zi-yu"* WANG Han-jie’
(School of Electrical and Information Engineering, Tianjin University, Tianjin 300072, China)!
(Tianjin International Engineering Institute, Tianjin 300072, China)?

(School of Life Sciences, Tianjin University, Tianjin 300072, China)?®

Abstract With the rapid development of computer technology and network technology,the massive generated data have
brought great challenges to traditional data storage methods,so researchers begin to focus on finding a new generation
of storage scheme. As a natural genetic information storage medium, Deoxyribonucleic acid (DNA) has advantages of
large storage capacity,low energy consumption and long life, which effectively overcome the shortcomings of traditional
storage methods,such as hard disk and computer storage. The DNA data storage method has become a research hotspot
in the intersection field of information and biotechnology. This paper reviewed the research progress on DNA data stora-
ge technology. Firstly, DNA and its theoretical framework of storage are introduced. Then, the coding technologies in
DNA data storage are elaborated, which includes compression coding algorithm of binary data, error correction algo-
rithm and conversion method from binary data to four bases of DNA. Finally, the existing DNA storage schemes are ana-
lyzed,and the challenges in DNA data storage research are discussed.
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Table 1 Performance parameters of traditional storage devices
and DNA storage
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Fig. 4 Biological model of DNA storage
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Table 2 Compression performance of LZMA algorithm
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Table 3 Checklist of (7,4) Hamming code
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Table 4 Element table of GF(16)
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Fig. 9 Tanner figure of LDPC code
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Fig. 10 Storage framework diagram of Church et al.
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Table 5 Coding table of ternary model
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Re JJ o
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Table 6 Coding table of quaternary model
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Table 7 Performance parameters of DNA storage schemes

from 2012 to 2017
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