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Analysis and Review on Gene Editing

Abstract

Gene editing technology is a very important bioengineering technology, which is widely used in
biomedicine, biological environmental protection, and agricultural production. Based on the analysis of
patents and articles related to gene editing, this study reveals the development status and trend of gene
editing technology from the following aspects: Patent application and publication of major global
institutions, overview of CRISPR technology patents, cooperation among patent inventors in various
countries, analysis of technology flow direction, technology composition, and status of main innovation
subjects. Countermeasures and suggestions on the original technology innovation, industrialization
process, and international collaboration are put forward for researchers and decision makers in the
related fields.
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# (genome editing ) SIEHNY T2 ( genome
engineering ) , JEXAEWIRELR 4R H bR B AT
B —FRE D TR . BHIE RIS (ZFN) | #%
SR P FRERUN A% RS ( TALEN ) | B[R] B A
R S E L P4 (CRISPR ) 3N 4l T H)Z
RS, Ay B R A G R R 1 GBI SR 1T I AT
", CRISPR [WAHEIF1 ( CRISPR/CAS ) HEARTEX
SeHR R EERE b, S ETHEE TR, TSR
DNA [P AT B #EI e B ITRA
SR G AE AR ARSI ST . 9295 Bl IR R A% 050 R 557
T JER T FL R AW 1 o BUR ¢ By R PR 20 2 g T 45
SRR B B R A G T A A Y DG BRE R, B
DRI 20 i 5 B PRI AL TR AR B 2L, DA AL Y R
KEM H g5 &, #E— R TiX T KR

AN 538 g %o DR G 4 DG e R 1) SCRR 1) 43
Br, 7R TR G AR 0 & JEBLR S la s, JHEET
XFCRISPREZ A 1% il 43 W1 M AR G H 2R LA I &
FA R AT, Xk T P B PR G H R 1) R SR 1R T X 5
SEW, DU A S BT N B ok S
%,

1 BIRS A%
1.1 FIERR

R DA 2 R R O T R ARG, 2R I P A TR e e M Kl
J% ( Derwent Innovation Index, DII) (% F|SCHRE H
S 1963—2019 4F ) V5 M SCHkAG 2 B0 % Rl
25| C&5] (Web of Science, WoS) b (T
SCHRTE L 1900—2019 4 ) V5 MEIEA R IR A
2 [ 57 DA BE (NIH )
1.2 HIEES

7t DII ', DL ZFN., TALEN, CRISPR. gene.
genomic . base edit 55 i) K2 Sk PR 4 AH OC A9 78 TEL A T

(D https://apps.webofknowledge.com.

TAVHAH G R R (KREE Y 2019 42 117 22H )
BRERG T BIRHEE, ZBRAMKERE, #4535
LR 60125 ; Hrr, ¥ K CRISPR #4041 5, ¥
S TALEN %H] 794 51, ¥ J2 ZFN L4 250 T, 153115
FISCik 22278 /5 Horfr, WX CRISPR 17404 5, WA
TALEN2151 %, #WX ZFN2717F.
1.3 o ITH

FIFH VOSviewer 1 incoPat X AH & E i 14 7 43#r
AR R NEGE . DR R E R AR
incoPat TR LB 2 ERL IR, SERICR 2K 1201~
FHMH X L2 AL FBHE , X 2 FEERNL
FIBHE A TG AN T AR, FREZHE . Bdioeik.
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YA, LG HIE Ok PR A e Ak i, ol
LR SEAT LB 2 1989 4F (US397707) M. BfJS
104E, RRAERYARSC L A B #0010 T 2003 4F
T, LA R ECE B ARSI . 2012 4 Doudna
Jennifer Il Emmanuelle Charpentier 5 CRISPR/Cas9 i
A R A S IR A PR DR R DNA 371 B A1
BAR T H., CRISPR/Cas9 i) lnl i br ki & B — 1R B9
RO AR R, A v 4 A A e AR Bl T R
S5 DR 28 G O PRGN 4 T AR i Rb R A, AR
i RbeE G T AR R A g iR B, 2012 4R LU,
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®1 EXERFENETFRIFHRER 20 UMK ELZRXERE

B SAIAL
FIEER ERREHE ) AXXEHE (B)
ESyvey i R ETR
Massachusetts Institute of Technology MFEIETFb eS| 207 337
Chinese Academy of Sciences FRERF R F 196 828
Harvard University NN ESE 192 973
Broad Institute BB PR %= 171 296
University of California TONARZ e 159 1276
Cellectis Cellectis A ) =E 132 104
Sangamo Incorporated Sangamo ‘A 5] eS| 101 222
Chinese Academy of Agricultural Sciences FER R BT A 96 191
Du Pont Co Incorporated HFRAF] ESES| 95 49
Editas Medicine Incorporated EBENEL AT S 64 48
Massachusetts General Hospital ME RER ESE 56 274
Zhejiang University AIRF FE 51 168
Stanford University HBEAT ESES 51 400
China Agricultural University FRERI AT s 47 105
Dana Farber Cancer Institute FHIE BRI 7P ESEd 44 149
Sigma-Aldrich Co LLC Sigma-Aldrich BFRFEAT" ESES 42 17
CRISPR Therapeutics Ag CRISPR EEfr A ESEd 41 21
University of Minnesota R A KRE ESE 37 230

* Sigma-Aldrich 2015 44 & ) % 55 8]
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Abstract

Gene editing technology is a very important bioengineering technology, which is widely used in biomedicine, biological

environmental protection, and agricultural production. Based on the analysis of patents and articles related to gene editing, this study

reveals the development status and trend of gene editing technology from the following aspects: Patent application and publication of

major global institutions, overview of CRISPR technology patents, cooperation among patent inventors in various countries, analysis

of technology flow direction, technology composition, and status of main innovation subjects. Countermeasures and suggestions on the

original technology innovation, industrialization process, and international collaboration are put forward for researchers and decision

makers in the related fields.
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