T&: DNA BiREFHEARSHA

%13 % B3 £ % Hi /N Vol. 13 No. 3
2024 E 5 A JOURNAL OF INTEGRATION TECHNOLOGY May 2024
SIZH&R

XURZE, Tk, XIHL. DNA Edla e il b5 B AL BEEOR FF 7 ke 5 kil [J]. SRAER, 2024, 13(3): 25-38.
Liu YY, Zhang Y, Liu K. Research progress and challenges of data processing technology for DNA-based information
storage [J]. Journal of Integration Technology, 2024, 13(3): 25-38.

DNA #EFiEPE RLIER AR R IR SHkE
e S T

( ERREB AR R 5 R 2 BE AT 100049)
? (R R TR 3 TARFF FC GBS 100084)

B E AP UG EAAEN T, DNA BA s B AR RE ST, A Rk S EREE A7 1
I ARSI 1)@, {H H AT DNA 5 B AR IR X ERBGEE A Ari” TP, XSk
BB R, MR SR TR RIN R TTIOMR. &OC “HAAEtE” HORMILR I &, @t Ay s
45 DNA {5 BAFREA FAECLSEEL “ BAr il SNSRI, b i 05 BALBR DD REf — R “ A7 %7
BoR, BFENEHS. E5 A BRIRE ., 1BHICRE, FHISIE DNA A FHIE(E B AL B 8 ik )
AT S AR, S R Z R SR E R Bk E,  DIIDN DNA fRREEORMRRERE . miksE. =ik
R g EtE N BE A, FHESH AU RERLE BAT MR BURE B AL R SR

KHIR AR (5B A RN FEXse
hESES TP 384; Q 523  ICEAFRERS A doi: 10.12146/j.issn.2095-3135.20231031002

Research Progress and Challenges of Data Processing Technology for
DNA-Based Information Storage

LIU Yangyi' ZHANG Yi® LIU Kai”

'( College of Materials Science and Opto-Electronic Technology, University of Chinese Academy of Sciences, Beijing 100049, China )
*( Engineering Research Center of Advanced Rare Earth Materials (Ministry of Education), Department of Chemistry,
Tsinghua University, Beijing 100084, China )

"Corresponding Author: kailiu@tsinghua.edu.cn

Abstract DNA molecules exhibit highly promising properties of high storage density and extended lifespan
as a medium for next generation digital data storage. Thus, it is expected to act as an alternative to address the
global issue of insufficient data storage materials. However, the current advances of DNA-based information

storage are mainly focused on “the cold storage of information”, so that it is difficult to realize quick data
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processing in DNA, such as rewriting, updating, deleting, and erasure. Based on the current situation of “cold
storage” technology, the reasons why DNA information storage media is difficult to achieve “hot storage”
applications has been summarized. In that context, the data processing including destruction, encryption,
rewriting, regeneration, decay, recovery, and arithmetic recording can be realized. The feasibility of using
DNA media as an information processing carrier has been comprehensively demonstrated, and corresponding
advantages and disadvantages were emphasized. This review aims to highlight the importance of DNA storage
technology with the potential low energy consumption, high accuracy, high efficiency, and high security.
Additionally, it will show the perspective regarding the integration of DNA characteristics for the next

generation of intelligent information storage and processing systems.
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Fig. 1 DNA information storage method and information processing technology
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