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Abstract: The research on stem cell is one of the frontiers and hotspots of life sciences. This study attempts to explore the
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research hotspots and development trends of global stem cell technology from the perspective of patents,aiming to promote

the research of stem cells and regenerative medicine in China,and provide references for future development. Based on the

patent data of stem cell from 1999 to 2018 collected by TI ( Thomson Innovation) database,the paper comprehensively use

bibliometric and visualization methods,and conducts a quantitative statistical analysis from the application year,country, in-

stitution and its research and development layout. The paper focuses to provide a qualitative interpretation and comparison at

home and abroad based on patent technology theme map in the past ten years, trying to analyze the status quo of stem cell

research in a multi — faceted and multi-level persepctive. The results of the analysis indicate that stem cell research is be-

coming more stable. The current research focuses on stem cell culture, treatment, heart disease, materials and devices, ex-

tract derivatives, gene sequences and expression.

Key words:stem cells ; bibliometrics ; patent analysis ; patent map
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Stem cell research patent application trends
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Fig.4 Annual trend of patent application amount in different IPC technology categories in stem cell
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EE3 HLF 24 7

T AN SR AR

TR e
Reg

JRAE LR B

ANTHROGENE-
SIS CORP

eS|

WA T

NS

4= G il 25
H ( REGENER-
ONPHARMA )

IMMUNOMED-
ICS Inc

HCETPURSZ IR iy | P A6 1L & CRISPR ADENO AHSCHS 5 HUBFSE .
115 23% - “ WA R IR B3 Seei) T AR AT & 11% , “ CRISPR , AD-
B

/ i) SRR 2300 i YR Gl K A T
%"56%,“%\%%\‘%5 i 5% ,“FE4 ADENO *%Jﬁi VAAV i & 5 . CAPSID . RNA”

: LI ! GOURSZ IR FE 7R R T8 IR R IT R G
éiﬂjz”IES%ﬁ‘ﬁ”ié‘ﬁﬁiﬁ&%fk%%d J?ET U259 U Sk R BRE 1T 41"

(@)}
@
=
i
=
kY
%mm
U—r
$
O
=
=
= [T
a
O
=
Z
d
Q‘J
=0
z 5
II.\L‘ =
oS
Eﬂu
e
s
B
<
=
It
s
N
P
53
s
%

o B T AR ﬁiﬁﬂ’ﬂ?ﬂﬁ 23%- niﬁLF?leli W% I BIT. ﬁ 67\14: i 14% ,
“CRISPR ,ADENO F16457” 15 6% .

EE%@EE CAEN SR} R T2 B S i 28 B2 SR

f: ‘ﬁnﬁﬁjﬂél*Fj(ﬁ’J$ﬂH@qle‘Z— 7E iPS HF5Y Jiﬂﬁﬂ‘?ﬁu{“i’@ﬁo Eﬁfjﬂﬂﬁﬁm

ﬁkﬁ?ﬁﬁ%ﬁi\ﬁﬁﬁf 777 \CRISPR , ADENO *E?éﬁ*ﬂ:ff*ﬁééﬁ

'E?éﬂiﬂ@*@)ﬁﬁﬂ’]?ﬂﬁ 25% : "k A PR B IR R )T AL W 15%
“CRISPR ,ADENO {3058 5 8% ; B

o JE 251 S, D BB L A 1l 21% - fR B PUSAZ I 4 A T K AN FLIRFE I o

3_%? 5&( J;J;y%% i 5% , “ CHIMERIC ANTIGEN CRTTREAE M CRE B RO SR

JL 0 o

3‘5%%%&*%%:?&?6%%%%&)%&% AR T RS T 1 A 240 K Y R
REVRIT 950055 Jr 1, S i) =

o & T251) TR N SO A :53 b ;% 5 R
20% ,“FE4 ADENO *ﬁ;@yﬁﬁ AAV I }?ﬁ\CAPSID\RNA 5 3% ik 8
o JE T E ) 5 31% - T4 L. 1 4 IR
“CRISPR . ADENO #{:055" i 3%

E?gk
Pl
*HL
RS
Tovy
=
ok
S
S
A4l
&
=
R
prus
=5
==
H
KB
oo
=

LRI A1 GREIRTT A PR IR (CRISPR ADENO AR50 2 L SR 1627 19

RGPS AN FF R

o 8 T AN AURA L 07 22% - “ W A LR IR RHEIAYT I SME i 13% , CRISPR,

ADENO Al 5254 d 6% ;

°E?W% S A iﬁi ()% Ak 18% - “HR B HURSZ R AR R K A FLRFT R o
R AR (259 L 3%

(P B oNIbR R 1 200 e SN R 2 g 25 o W R 2 H@.ﬁ[‘%ﬁ?ﬁ)ﬁ B AS [ B 1Y

Gely, B
Q%?g%§o£%%%§*%ﬁ%ﬁﬁﬁ1q%E%T‘H S5 LT CRISPR . ADENO 48
;ﬁ%%@?§ﬁ£N%:ﬁ S LI SR T A SME” I 13% . CRISPR ADENO
s HU e SRS 8% - ML ABURE K 2R Yk N TR
E%z;”%@%ﬂ%on%kiﬁiﬁﬁ I EAIETEIE .0 | P B HE A B 7 £

] 5 i Ro

AT IR T B RR R L EE R AL B I W S R 7 1) B
';ﬂl N LG irﬁﬂ’]*’?%ﬂﬁw%:“ié‘ﬁéj\? G BERRHE U ELGE B AL A W1 Sh

: 9L 5 28% . * CRISPR , ADENO S H 55" i 14% ,“Efw%?ﬁ%ﬁi\iﬁ
ﬁkﬂ 558;/0, JAE 1 W BUIFI R H \CRISPR 5 S 2UIE R 81 2 % 15 2

”a’ HoAth 7 B 106 11 VAR YT I A B4 B o [ N 3L T AR G 7=
J%éﬁi LR ﬂ?!i”ﬁ WUSEFF T ﬁf“ﬂ%é%lél T YU S5 T 7] o

G T (9% A 4 33% . * CHIMERIC ANTIGEN ,ify f?mﬁé REW M LRE
PEIETF UK i 10% . Fi 91 I S Pk S o DB B A 25 Eﬂ%?‘ e PSMA | A4
‘ 8% , “ Pk il ] LA, VASOPRESSIN 259531177 ;54%, VYT
i A 55 3% XTELR]” 3% 5

. J%ﬂ*ﬁ;ﬁéy Gk }E’J%*U F29%: “WAPURZR LR RYTE PURZS SUSAT R e

s

o

$
=

=

=
)

i
%‘U}r

www. globesci. com

55397 51



BRI 5HE +RBBMED LA 2019 4E 8 A
Ex IR P T4 S AL e AR
HAF R 56 sh b KA YR A PRl 2 5 TR, EEMBHAR B REPURZR EIRIT e
AGENCY  SCL- 4l SRS a7 1 1 -
sy ENCETECH o Ji T A S S Ay 1 A 8 30% « * e 4 0I5 05 L S R8T P2 A0 A7 o 25%
7 & RES(A * “CRISPR . ADENO #3955 3%
STAR) o & T 25y JEAE IR I LA 5 19% A PURZAE A EK AN FLERFT
9% ,“IRITIRE , MK, ZKEL” 5 4%
AL iPS AN F 11 P2 ) B R ARG A& T T A0y A B e, e
SWEFEII , BREFA BT A I 2 PR AN 24 2 R A I AT T g ST HE | D BE 2 RE I [ I IR e, 7 i
N \ 2 Gae SIS i B2 G S S 2 BF 5 TSR, 5 BT 2 ) 1 0 25k A K g D T
A TR HIBFTEIIAE T — K I%ﬁt%&ﬂiﬁﬁiﬁﬁﬁ%ﬁiﬁ@i%ﬁﬁﬁﬁiﬁﬁﬁiéﬂtﬁ ]
(Univ Kyoto) o & T AN M 2 G 1 € ) 5 46% : “ Wk S PURZ IR B FE L in T AR LT 3%,
“CRISPR ,ADENO #9558 5 13%
o BT 24 JAE BRI L R b 13% - “ i A PURZ AR 35 AR B R OK AN FLRR AT R

i 8% o

4 FHRBEFEALES

1£ Thomson Innovation 335 /34 F- G, T

240 M AT+ 4F 14 24535 I00E AR L A IA
AT N TR %L R I 2 Tk
LR FE AT Fm&ERRLHEE, I
BRI BN 7 4 I Y Y AR, 55 5 2 i e W 3R
INERHSCER R e 2 o AR L R 1 BT R R R Y
SRR FARIE P B 20 M H AR 328 32 228 43 1
AMIIEFR RIT AHCHORL R B O VR YT 4R
SRR A=) LA B HE R P 9 63k 55 6 25 i &] 6
ATEUE i, T AN IR 2 R 2% RIF 55 1o,
. 1 T 40k 7

UM

e

vl
/g
=0 a;cmamwﬁ'ar/(

HAAIEHN P R E O IR T 55 2 )
AR /OISR T R 0 IR 7 1 & R SCRR B 22,
AT 467 o o, DRI AR N E A, B
A ) R SR, JHG U R A R B 6 8 e M S
ko FARBIESE ERNE
1) FRRaESR
TS IR A F R T A EOR 1y 2 il il
T2 AR A 4 5 R 3R O HLX R 2 1A L
P PH A R SRR AR B Y 5 AR AR A
& B T ok, Bt 58 IIE IR T ik IR
575 TS e D0 A 58 38 15 97 254, AT 664540
- NG T A At . ARSI IS

0N o L
i

— ;iam
- F J
“6_ %@J&?’

6 T s L A b & (1999—2018 )
Fig.6 Stem cell patent map (1999 —2018)

25398 1L

www. globesci. com



2019 48 H

+RUBMED LA

Manin SR

R PR 20 M A A S A 2R A A, LA RS
R GUTS 5 A 1 22 T 20, dnfey 73 25 A
34 T A0 6 77 10 FH 1 25 4L SRS S 4k A0 i
Je—~ R R AR DR Y )AL,y T A M A
X 28 28 G0 5 o A0 245 00 A6 00 75 T LA ) el )
FHRT S, AR A2 38 0 T4 2 A0 M 55 i BIF 5 o6
R 2, A5 B XA A 28 B4+ 40 i o 3 15 97
S JERE SRR E T, BRI BT AR R T
AR RERIAS [R) 75 32 1) 440 M 5 5 2 L,
FEAFZER T4 [, T 3T 40 n
55 KGR A e A R R o N T HR A S8 K,
Unfay s B TR] J5T A 5 7 A1 T 4 M B Ak KR
T AR B ARS . hRBE A
BEIT A 42 A 3T 40 i T 5 IR B A ko
RE AP IF LI H , AL A SUE T &
ZRET AL TR L EoR 5 A St sk
& & T R A LS — 6 A gh T i
SRR

2) FHAEIRTT

TGS PR R T A R A A
SRR BN AN, K A2 20 i L 4 T e, Ry
AR AR AR A ORI B AT AR i
PEFE o T AN AT LR T IR T A R Y 1
OSB3 1L ~F 200 M 308 2o P A% S T
i1 203 87 1B 0 R e SO DR R T= Dl | RUC UL R
T L B P T EELJRE L B 2 5 2R Ak
Z RN WO ) AL TR IO | S R G
(H A IR BE AL | BB 5 S 8 ot B g e 40 4 A R0 )
e ML EF) B 5 8 5 g (A o AP B0 e b
B 1M 20 2 1 DR ) A e SRR L Bk it 25 2
PG o [RIS, 2 m P T 254 2 4R A A
52, HE i BT A M A2 SO R LR S T T
20 M P AL 1 ) T o T AN T A SR A AE

www. globesci. com

B BCR A RE R L JULREE B 454 A [ BB AT
PP IIRYT LRI AR S B

3) Feapat R E

TE SRR T T, i T R EOR 22
TR BRr U, R R 22 T AR 7= & Rl A
PRI R NS AE B 2 BRI oK. e AR
FMIE T AL 3D T EPHOA, 30 3 o T w3 e A
PR B SR RS i, T A 0 e B
20K B R sl B IR A B IFOR R 25 il
A T A B AR F 3D FTENEOR, Rk AT LATE
HHABE S AT S BIm R . B T
AL 19 4 JE 55 00, 4 MR 2H 4R BB A% e 5 B
i A 22 40 107 B S0 T 14 A R L 25 ol
TR 20 BE A 5 0 e IS 28 52 13 72 9 A I, 745 2
T AR K e AT Al A A 7 A ROk
AZRE BRI PE A= FRS RELHS 2 A7 50 il ) 1
PSR AET A2 B T, 5 T A B AR G
BRI RIS B 22 b 22 1 AR 30 AN [R] 19 Fi 3 T L2
NV VR AFGl SR 0B G SR

4) 10 RERTT

S AR B T 248 R Sl L R 3h I 2
Frama s, — B2 ARG E . OIERTT
ST T AR A — > J2 2 U, I ARG S
WK, L A B — 08, PR AR SORE JHC FLpl A Sy —
RFAT IR o AR GE IR~ v ik A AT An] 308 B 22 1k
PRACC LG YT T3 3 , A T 4036 7 nl g
CMEHLANG YT O WU S S0 , 70K 5O RS,
e UIfE B BRI A RSOR . XL NS — K
P RANEIR O R 1 B £OR 02 B ATAR YT
U JIEADG PR 5 ey 7K - , LB I 2 e P A PR 2
WEFE LR AT B IR E 0 WL 20 ™ A ST
Bl Ok 2 R S B TSR A
PR 23 DR A B DR JUE 2 N A B o %2

25399 1



Marin SR

+RUBMED LA

2019 48 H

s H Z—, LA S Z A0 60— 1 254 97 1 4R
TS 2 2R A R HEATHE) T T, H AT ET
X3k 5 T B A AL N2 R i 4 2 AR
AT A T AR LA
{EARHE B B2, T 4 MBI O B s B ML AT B
AL Fh T BT Ry A M AT K S 9 e A DG T
58, TR B L ELARVE T
5) BBV FNGT 1
T AR E AR P AR 22 A0 DG 1% £ B A A=
Ly N iR R e N a1 VR Nt/ <
T A0 MY T I I e A R B B SRS I, A
S REAE AR S HE LR o 28 AU 1Y) iR 1 4 i, 451 40
rh2d) S A B 35 3 B R) 7 5T T 200 M 1 B
20 43 AR NI R FE R T 40 M R I X
AS49 B AR |t MR B X [R) FE R T 40
Mt ORI SR BB R AT A A S ) G A
I ECTIA:E s e N iR 775 =M o 1) 013 &7 B ke
Y15 T4 M85 55 51697 B UIAH G, X T 40 i
SE [0 5 P40k B DR ik HA T B AR
6) BEEFTI R KL
20 AR 3 DR 31 1 25 3k 2 B O AT 4
(o TG T2 M FT 431 A 1R P A i) 248 750 240
BRI % B M40 M6 7 Y BEAR T L,
FEH T A PR (AL 58 1 R A T 40 i B
kR ING , BA TR KA e B4+, 2006 4
H AR EZ L g4 i i iPSC BEAR g e 13X
— ) L, At 1) P 335 5 i R 4 D ol 2% Sk B 5 ( OS-
KM) 5 1A T A 20 L, o L 8T g B R 175
ZRE T, JF ARSI % R I SR G T 40 My
A RE ST, ke 1A DG AR 3R] B, R e B
AR IS R 55 B0 M 20 I8 9T 1 7 7 2
CRISPR 2 B B A% 14 1) Bt 4t [l SC 82 57
2k i CRISPR RN VIR R 1 Cas £ A F) By

F IF &

55 400 T

HRGXPUIM AR . CRISPR - Cas 7] LI
#n) RNA 148 S ORI AR H st Y. wro
FATRIX — 5 55, ¥ CRISPR R G0 & J& i 1 9
IR B R 2H 2 e T L 15 (50 B 2 LR 1 b i 4
LA, 52 EUE BB Tl 7E— JE N 2225 H] CRISPR
IR S K A= i 2R ( He A Hela a8, HEK293)
BEAN 98 N B FF & T 3 CRISPR #45 JE [N 3=
KT T H,iPSC Fl CRISPR, i R i A7 AR 1)
ZEEART 1+ 1 >2 PR, AT D4R 7R R DR 7
SEPRIR VR T, 8 22 0] LA 2 I S8 40 B 5
(E373ER

5 Zit5#EIWN

Fe T AL A 23 BT [ P 20 1 B ST
KRS ATLIARH DU LRSI .

D NLHBR EF, TaO e 7k
SR R S 5 T LA 1R A % 3 J3E AT R 55
T2, 2B ANTRIT 500 A S i AR AL K, B X
LA DR W g R 1 AR 22 FA I R 1L
HATBR ;

2)) S 2 240 M e T ) e R A R, IR
e AT A, R MO R | i i
PN P e

3) TOP10 & MELAMAL AL 8 5 i Ko 1
KEERE 4 Kol R o 8 8, H AT i 45
i 1R 96 B AR Al S5 T 20 B AR s A
AEZH LR ISR M E 25 A
AN, T AR IR o3 A S B AR AT T L R B
AT IR PR SO TE R 2 5

4) R HH O A SR 26 5 i FoR A8, H Al
T L M A R A0 R R T A fG
I7 VOB T A AR A L 3R O i A
Yy BN P I R 1k 45 o

www. globesct. com



2019 48 H

+RUBMED LA

Manin SR

H ETFR ) T 20 B 0 58 AR T [ B KA
AR K k20 25 6], HLIB 5 PR OFAE, R AR
L2 K e R A B, Bl L A28 w22 1
ASRAETR ST J5 T 23 SN SE 2 1 P AL 3R

R4 LB 5T, 36 F 30 & 0 o347, & X
] P T 20 B AT 1 & e, i s AR L i

1) A I e 34— 25 058 2 4 P e o FH 5 il
G, R LA B 58 A RS, i DR R il 0T 5
I PR 8] F 8 ) 5

2) FENT5E T T 20 MR SC I U RTE IR &R
PR 58 3 B AR AR T B FLE A B, T
{4 PR 12 27 DR A IR 22 AR DG HOR RS 5 Jo
FEARR

3) HESEBOR S| S, 8 L R IR R, 4R
KEET A BORRY A, 5 [ PREEHL, K125
e FE1 4 LA O BIF 5 114 6] B 2% AR A7 A B % )
s

4) ST T AN (FL 45 iPS i) , Xt HAr ik
TERRE A A 28 TR Ann] 3 4 LA SR A= B2 B 1 A
PEFEATIRADTIT , AT G i R AR HE I vl [ P
M ) T 4 L R

5) BEOX T 200 L ST A 5 I I R AR TR, A
I 3t N7 ZR 8 ) T A LT 5 AT A, 2
AREEIIN, A4 A A K 5 0 B, 47 2 36 = T 240 o
FERYREAA R

&% Lk
L, RRIAAR , R B3, 4. T A S 1A 1 i
N FEAE TR YT g 101 it L 35 A A i R RCR
[J]. P E G5 R ,2014,22(9) :21-22.
YANG Xiangbin, XIONG Mingsong, TANG
Zhiyong, et al. Effects of the Sequelae of Hyperten-
sive Intracerebral Hemorrhage Treated by Steret-

axic Transplantation of Stem Cells [ J]. Chinese

www. globesci. com

Journal of Trauma and Disability Medicine, 2014,
22(9).21-22.

(2] # % AW 254 B BB PPAG DRSS L D] 7Y

e BRIG R ,2013.
XIAO Mao. The Research of Investment risk Eval-
uation on Bio-pharmaceutical Industry [ D ]. Xi’
an; Shaanxi University of Science & Technology,
2013.

[31VFAE. A b 22 03 A T VAL 5 W0 0 108 D7 vk A 2

Lz oAb 5 W8 A RB R BENTFE (D],
Wi oK2#,2010.
XU Minhua. Construction of Screening Technique
Promoting Neuro-Differentiation Induced by Active
Compounds and Correlation Research on Neuro-
Differentiation and Expression of Tubulins [ D ].
Hangzhou ; Zhejiang University ,2010.

[4 1B R, 5 & 4 A sh ik T4 T 5 9 i

18 o 5 W [ EB/OL]. [ 2018-05-16 ]. http://
www. xinhuanet. com/politics/2018-05/16/¢ _
1122838344. htm.
Xinhua net. The World’s First Fully Automated
Stem Cell Induction Culture Equipment Passed Ac-
ceptance [ EB/OL]. [ 2018-05-16 ]. hitp://www.
xinhuanet. com/politics/2018-05/16/¢ _ 11228383
44. htm.

S e RN A B 2 5 BB B B

HORBHIPR & B 1 H 42 B 8+ 240 i S B
Ir v #& Bk 7 i o 5 i [ EB/OL |. [2019-03-
21]. http://m. cas. cn/gfzjz/201805/t20180518 _
4646247. html.
Guangzhou Institute of Biomedicine and Health,
Chinese Academy of Sciences. National Major Sci-
entific Research Equipment Development Project "
Development of Fully Automatic Stem Cell Induc-
tion Culture Equipment" Passed Acceptance [ EB/
OL]. [2019-03-21 ]. http://m. cas. cn/gfzjz/
201805/120180518_4646247. html.



Marin SR

+RUBMED LA

2019 48 H

(6] bilgsgil R, MG — B2 B

[ EB/OL ]. [ 2019-03-21 ]. https://wenku. baidu.
com/ view/ 1e405302482fh4daa58d4b39. html
Shanghai Jiao Tong University. Stem Cell Therapy-A
New Dawn of Medicine? [ EB/OL]. [2019-03-21].
https ://wenku. baidu. com/view/1e405302482fh4d
aa58d4b39. html.

[7 ]MARC M. Method for Heating Treatment Region of

Subject e. g. Human Body, Involves Activating
Generator to Apply Alternating Electric Field be-
tween Electrodes and across Treatment Region to
Heat Treatment Region: USA, US9901742B2
[P].2018-02-27[2019-03-21].

[8]FRANCO W P. Treatment of Heart Disease

Brought on by e. g. Myocardial Infarction, Unstable
Angina, Thrombolytic Therapy, bypass Surgery or
Angioplasty, Comprises Multi-Tiered Administra-
tion of Growth Factors: USA,US9694038B2[ P].
2017-07-04[ 2019-03-21].

[9 ] KOYANAGI M, YAMANAKA S. Producing In-

duced Pluripotent Stem Cell, e. g. Myocardial Cell
Useful in Stem Cell Transplantation for Treating
Diseases,e. g. Heart Failure, Involves Nuclear Re-
programming Somatic Cell with Nuclear Repro-
gramming Factors and microRNA. USA,
US9683232B2 [ P].2017-06-20[ 2019-03-21 ].

[10]EM, BRIe 4. 25 J AR IO iF iy 6] 52

JE A AT BERE [T ] IS [ PR [ 2y
2017(8) :196-198.

WANG Yu, CHEN Longju. Research progress of
traditional Chinese medicine and its extracts in-
ducing differentiation of umbilical cord mesenchy-
mal stem cells[ J] Lishizhen Medicine and Mate-
ria Medica Research,2017(8) :196-198.

UL 2R SE, 5k, XU 48, %5 A MF [l 78 5t 1+ 40

Ma$Z 0T A filifiE 40 AS49 VEFARARFELT].
F [ 20 A 22 47 ,2016(9) :1110-1117.

55402 T

LI Xiaoqin, ZHANG Xiang, LIU Ruihua, et al.
Effects of Human Umbilical Cord-derived Mesen-
chymal Stem Cells Extracts on Human Lung
Cancer Cells A549[J] Chinese Journal of Cell
Biology,2016(9) :1110-1117.

12 ]5KIFS, MR8, BRAR X, 55t 4R e Xt i

M TS T 4 e I R B 1 RIR R
m[J]. 258 5T ,2013,36 (5) :346-350.
ZHANG Hailing, CHEN Jinfeng, CHEN Dong-
feng, etc. Effect of Plastrum Testudinis Extracts
on Expression of Inhibitor of Differentiation 1 in
Bone Marrow Derived Mesenchymal Stem Cells
[J]. Drug Evaluation Research,2013,36(5):
346-350.

[ 13 4K 1l R Nature £554 - iPS 44 f2 X 1

4E [EB/OL]. [2016-02-20 ]. http://www. so-
hu. com/a/59759496_183834

Sohu. Summary of Nobuyuki Yamanaka: iPS Re-
programming for Ten Years [ EB/OL]. [2016 —
02 —20]. http://www. sohu. com/a/59759496 _
183834.

[ 14 JEREmF-, 3 D, XI5, 45 Ll ep i ol [ 7 A

HOHR R T MM E S AR BT RELT ]
I R 5 B2k 85,2017 (12) :2699-2704.

CHEN Ruiping, XIE Qing, LIU Jing, et al. Re-

search Progress in the Substitutes of Yamanaka

Four Factors in Reprogramming Induced-Pluripo-

tent Stem Cell[ J] Journal of Clinical and Patho-

logical Research,2017(12) :2699-2704.

[ 15 JXI5E. CRISPR/ Cas9 2 G841 5 X 4 4 45 1)

WEFEE [T ]. 3 OB BB 440, 2014,45(10)
1567-1583.

LIU Zhiguo. Research Progress on CRISPR/Cas9
Mediated Genome Editing[ J] Chinese Journal of
Animal and Veterinary Sciences,2014,45(10) .
1567-1583.

www. globesct. com



