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Abstract : With the rapid development of information technology and digital technology, such as the Internet and artificial
intelligence (AI), the amount of information is growing exponentially, and the development of traditional silicon — based
storage devices will face bottlenecks. DNA storage can become an effective tool for data storage since it has the advantages
of high data storage density, good stability, low energy efficiency, long storage time and easy backup. In this paper, the
development history and current situation of DNA storage technology are summarized, and the major countries and regions
that have policy plans and measures in the field of DNA storage technology are sorted out. Meanwhile, the international re-
search and development situation in the field of DNA storage technology is studied by adopting bibliometric methods. The
results show that the number of papers published and patent applications for DNA storage technology continues to increase.
In terms of countries and regions, the United States, Europe and China have paid attention to it and made corresponding
layouts. The United States has an absolute advantage in research papers and patens development on DNA storage technolo-
gy, while China is relatively active in this field. In addition, the development status, existing problems and challenges in
this field are summarized and prospected, and some countermeasures and suggestions are put forward for the development of
related technologies in China.
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A 30ZB 19 1K 3] 2025 4F ) 163ZB'Y  f£ G5 i Tk
SEAFA R A (LA 28 DN 7745 ) 5 T I % SRS,
T BB 48R 44 B ( Deoxyribonucleic Acid, DNA ) 1
(915 B BREE (A (G .C.T) L iR HE AT 776
A R AR 5 B, R DNA B BCh B0 A7 6
A T LA A S BRHR A4 7 T A W R
DNA L7t 2R — 3 i SO 38 3k 2 5 I 53 e DNA
HABRELT A, 4% e 00Uy kN A AR TE
B EE DNA SRR A5, DNA f24 5 A i 72
PR H A i S 3 DNA B8 R 3 51, & B (il
1) AR Y DNA 431, SR 5 ¥ AR e ok, 132 UEk
i Kot DNA 53T HEATIN IR , SR J5 4617 S5 e i [l
JE AR E TR
TEAEAEAE 7 A AR AL SR S A A
TREHMAZ AL Bk SEA70 (0 4 A 1o i AT 45
FFEIH e B O A1 1 FoR , T AR W) A2 1 oy A 2
S = S LB UNA e ) e B LIS L 1195 A i S
FR , X ey 5 A A IR R AR A AL R AT LLAR
75 5 M HE AT T BB LA S B [ B i, X R
DNA fE AN T BE 8 T Hehll, 15 1% G ik 5
TEA# A R L, DNA 776% LEA % 2 05
TEBHRAT % 5 T, R 3547 it B 51 JROKR 249 R
10743 (bits ) , INFFAZAiH 244 1047, 1fi DNA 774#%
ALIR 2 10" (37 5 A7 ik 6] [) 7 T, ff 48k | i 5 ok
it 2 HReOR B8 29 10 Z 4 (840, 1 DNA
W Z AT E AR R, — DN BRI TR
2013 4F Nature |-/ 2133, B AT DK AUk 14
RISk PR T 70 JTAERT S RN s FERE
FEJTTH , 1GB 8 i A7 BEFE K20 0. 04W,
i DNA 774# (9 BEREI AT/ F 10 7°W, 2019 4,
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FRowRs b i BV PE R R BT OR o 7R
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FITFIE , FF X e E A OCH AR S R P T XS
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WIARE IS AT RE D 1 By A e A g AL b
HEFT W M 25 th 7 Dawkins [ The Blind Watch-
maker P RIEAR KT, X SO R AE RS B
B DNA s i, oA BRR AR 0 AR OC ik
J&J&: Joe Davis y“Female Earth” 4t T — ik %
HH-2 45 3 35 7 ER 19 2E W1 25 K i Microve-
nus” YO IZH E IR AT LAZE DNA ok
it HNFEA D 2R G SE RS, DNA FE6
HAAME S PRI S M S B 2 Clelland 25 AT &
[ —FP ST DNA PREREFA BT A 5L
TSGR ) DNA BEIER FLRRRTE ST B SRS
SR JERE ST I e ok 5% [ fS B i 55 2 2%, e
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A A PE AP R
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MR IR BEIE A B T AL 5 144 321 DNA £, Jf-i
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TR, S R T AN TE A U AR IRCR]
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BT T —Ff“ DoT” ( DNA-of-Things ) i 77 fitf 2 14
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(The Defense Advanced Research Projects Agency,
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IEWEE” T H F2 25 DNA (7 e v 2207 I+
FRAE RN 22 AR RN TR N 7 i A o
TRt — B IRFT A PR B B R A R 22 T %
S PIF SRR DNA 748 (5 5 e BERE 7, S8l
B IR N TR SR 2R (5 BAT Al e R s T A Sl

TR
3 rESH

3.1 HIERESAZE

Wit Web of Science 5 Scopus Lk & ACM
BSOS FEAE A, MR R 2 5 DNA f7fi”
BARMKIBITE, T st as Hbrse kg R 5
PEEN DL, IR U T i 4% T Web of Science % i
%, F§ Web of Science V- i) Web of Science
MR AHE TEREG I CR G R IR (Science Ci-
tation Index Expanded, SCIE) %45 % H dE17 4 &
(K H AN 2020 425 1 19 H) , 3T Web of
Science %% ¥ . B} & ME 2 /N 7] 1Y) Derwent Data
Analyzer( DDA ) %45 73 #r T2 LA K 9 28 59 v B4
VOSviewer JI & 404 & SCAE FE AR i #e | F2 5L
P ST NS P S S NS
30 e TEL RN ER sy, Lt & =R ERHCA
BRI #4) incoPat & K PEAE g K 2R IR, i i
KR LR S HITHEGRE (KR BN
2020 4£5 H 15 H) .

ik AR TS = (" DNA data storage"
OR "DNA storage" OR "DNA-based storage" OR "
DNA digital storage" OR (" DNA digital data stor-
age" ) OR "information storage in DNA" OR ( data
storage in DNA) OR (storing data in DNA) OR
(molecular NEAR/5 (long-term data storage) ) OR
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( (long-term storage) AND information AND DNA)
OR ( (( DNA representation) AND ( (long term
storage) AND DNA)) AND (" digital information"
OR " digital data")) OR (( DNA representation )
AND digital information) OR ( ( storage of informa-
tion) AND DNA AND binary) OR ( (organic data
memory) AND (DNA approach) ) OR (secret sig-
natures inside genomic DNA) OR ( poetic gene) OR
(“DNA writing” AND “living cell populations”)
OR ( “DNA nanostructure” AND “information stor-
age”) OR (" data storage device" NEAR/5 DNA)
OR " DNA memory" OR (digit *+ AND watermark
AND DNA and information) OR ( ( DNA watermark )
AND ( digital data) ) OR ( (" secret-message" OR
steganography OR encryption OR cryptography )
AND DNA) OR (( molecular-level storage) AND
(digital information) ) OR “DNA microdots” OR "
DNA archiving" OR ( (storage OR CRISPR) AND
( " molecular record % ")) OR " DNA-recording"
OR "DNA based memory" OR (DNA AND (storage
AND (DOMINO OR recorder))) OR " DNA foun-
tain" OR ( molecule AND ( genetic information )
AND “store the world’ s data” ) OR ( “error correc-
tion” AND “DNA data storage” ) OR ( “genetic re-
cording” AND “CRISPR-Cas”) OR (DNA AND "
random access memory" AND storage) OR ( (‘enco-
ding data in DNA) AND stor = ) OR (( nucleic
acids) AND ( digital storage)) OR ( " molecular
logic" AND storage AND digital data) OR ( ( DNA
computation) AND (‘molecular logic) AND storage )
OR (( (synthe + DNA) AND storage) AND digit-
al) OR "renewable DNA computing" ) NOT (sperm
OR blood OR food OR “rainbow trout” OR farming
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OR “birth cohort study” OR disease OR GenBank
OR database OR NCBI OR “species identif * 7 OR
“VCFtools” OR G4 OR metall = OR ( density-func-
tional theory) OR “endothelial cell” OR “pollution
monitor % 7 OR “fluorescent protein” OR clinical
OR patient OR ( specific protein) OR ( varietal i-
dentification) OR ( strain classification) OR “16s
rDNA” OR " functional domain composition" OR "
KODAK" OR biodiversity OR epigenetics OR " mi-
croRNA" OR exocytesis OR potato OR legume OR
ecologial OR globulin OR agricultural OR haplotype
OR "fatty-acids" OR " cell regularion" OR database
OR metabol * OR breed * OR immuse OR " genetic
diversity" OR " gene therapy" OR glacier OR “nu-
cleosome assembly” OR quercetin OR specimens OR
grafting OR “human genetics” OR cutaneous OR
“Na*-Ca’* exchange” OR “age estimation” OR
phylogenetic OR “ minor-groove” OR (fresh water)
OR toxoplasmosis) NOT ( chaotic OR chaos OR cha-
otical ) NOT ( “paraffin-embedding” OR “nuclear
protein” OR “insitu hybridization” OR “DNA dam-
age” OR cytomet # OR “tumor-cells” OR lympho-
cytes OR adenoviral OR interleukin OR histone OR
calcium OR calreticulin OR “stellate cell” OR “hu-
man papillomavirus” OR “cell death” OR “freeze-
drying” OR “seed protein” OR “bacterial communi-
ty” OR “scanning tunneling microscopy” OR mouse
OR fish OR cholesterol OR microbiome OR telomere
OR “ microbial communities” OR cholesterol OR
“ transcriptional regulator” OR  coexpression OR
pharmaceutical OR domestication OR forensic OR

paleosols OR iron OR genotyping OR “ gram-posi-
tive” OR Sulphur OR basidiospores OR prolamin OR

55 30 5t

“internet of things” OR “shock proteins” ) ) ¥ 2&
7, ) SCIE s 19 A 1900 45 LK Y SCRR 2E 1746
HKRE AW 2020 425 7 19 H K RER N
803 Z%. DNA FEAifi 1 — N H08 B U, th T4k
P AT e e R R UG R TN IS U,
THVE G 1 45 R A S A SO il kAT T 5 22
I3HT.

LA R R TI = (" nucleic acid" OR
DNA ) AND Tiab = ( ( store or stored or storage or
storing OR memory ) AND ( " nucleic acid" OR
DNA ) and (information or data)) and IPC = (C12
or CO7 or GO6 or GO9 or Gllor G16 OR HO1 OR
HO3) , ¥ R T A AE BRI 2 3k % A1), K R H 1 N
2020 4£5 J] 15 H, kR 45 2Ry 370 W (502 1) ,
BT LR AL, BT N TS s e AR 53
KIg#HAT RS0 o
3.2 BUSHER
3.2.1 AXFEENAYR

L) 2020 455 H 19 H, 5 DNA A AH
KIBSCESE 794 o A1 s 4R IR S0
TOUE , B 1991 K & SCRE A KE i, 1994 4
Hil DNA {74 & SCRART 10 G, th T “DNA 3
BRI B 1995 AELCKR A= Py it DNA 15
FES ALY O A1 1 ST E e AL, AR T
/NERAY5“ DNA f76if 7 ST AH 5 18 S0 R 3% 5 IR HE
“DNA 577" F1“DNA BR5 AR HH S 5818 31
L BRI AR A DNA b AT hn s i 92 i 1
Z (B4 T 5e48 S e B B s B “ DNA 767 1
W&t — 2B BT, A 2010 4£71 1%, 55 DNA frfig 4
ARAATCHF TR & e AWk, JUHE 2016 4F
ZJ5 , DNA FrA ottt A HReas A St 19
3.2.2 EZERSH

MFZEFK (R CE B 20 5) ik A
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1), READAE T Ar, 5 i h A 7 A5
BUR R B S, 43 5 N K2 R G W 2
JRAR BT g A i B DR AR B R A | 5 [
REVRER LA SR 9 e o BRI A1, ik 1 [ )
L7/ AP i Wi <3 |2 (B M e N Rl ES P R R
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Tab.1 ToplO Research Institutions in the Field of
DNA Storage Technology
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Tab.3 TopS Highly Cited Papers in the Field of DNA Storage Technology
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Distribution of Countries/Regions Patent

Records on DNA Storage Technology
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China for DNA Storage Technology

DNA FEtH AL IR 1 ZAR TR EZ —,
LRI AR A ERE (£ 4), £ H

DNA FEAH AR LRI R T 1 SRR Al

21 ( World Intellectual Property Organization , WIPO )
FIER I % ) J5 ( European Patent Office, EPO) | i
Tl T EAE R E L E LB AR RN B
EREEAENN2REE NS, B R h 5%
AR FIAT J) v [ DNA PR R L) 32 224
HTEAS [ 52 3, 30 /D A i) WIPO (EPO 156 5]
Widgy s ik B A 5 N o [ A5 [ K
BARERE A Z AWA R T .
3.3.3 E&EHVIFASH

T DNA TR HoAR L A B g HEA Al 1S A2y
U Al 5 9 i, m LRI SE BT o 6 R (3R
5) o MEGRE , S BB & 12 5, BB &
3 (CRERAA rp B2 B IR JH AR AR P R4
AT EEPTE DNA TS H AR LRI R ik
F I

LR HES S — A2 K E Catalog 24
Al IR FT 2016 4 RRAE LT A7 e i PR 44 BT
ARISE, BA S T 13 TAHICE ], R R = 1
TBREE o R B HEAL 50 A0 56 AR A A L
A 2015 ETFAG AR AHOC L A, HETA 12 T %
Flo HE# H G #5255 E Thomson Licensing 23 ] |
K Tridia 242 F) 3 E IG5 . 22 [E Nanogen
A w) B R HEAT DNA FEAEH R £ R &, 721994
Z220004F 19 8] B A7 14 I0RH OC % A1), 1 )5 & A1)

&4 DNA 7B LR E 2 BRI 1] (B 1)
Tab.4 Technology Flow in Important Countries of DNA Storage Technology Patent Records
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Tab. 5 Important Patent Applicants for DNA
Storage Technology
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Tab.6 Technical Analysis of Important Patent Applicants for DNA Storage Technology
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