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F1.1.1 RKIGE Top 10 TIEARELS
Fs TEMRENG BB EL WS ISR RIS IR T HRE
1 CRISPR-Cas9 42 3261 77.64 2015.6
2 11 153 13.91 2017.3
3 6 174 29.00 2017.3
4 26 547 21.04 2015.8
5 43 1265 29.42 2015.8
6 11 795 72.27 2016.1
7 35 1356 38.74 2015.9
8 44 704 16.00 2016.5
9 85 2298 27.04 2015.5
10 15 937 62.47 2015.5
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F1.1.2 KW Top 10 TIEEARAIEEFIZOICE
Fs TEMRANG 20134 20145  2015% 20164 20174 20184

1 CRISPR-Cas9 1 5 14 12 8 2

2 0 0 0 2 4 5

3 0 0 0 0 4 2

4 3 4 3 5 3 4

5 7 5 8 1 12 10

6 1 1 2 2 3

7 6 2 3 14 6
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10 1 4 3 3 1 3
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4 ZFNs TALENs
MGN CRISPR-Cas9 CRIS- 1.2.2
PR-Cas9
PAM NGG N
RNA sgRNA 1.2.3
sgRNA Cas9 PAM 1.2.4 6 5
DNA 2017
CRISPR  sgRNA 20 40 200
PAM Cas9 2014 Cell
CRISPR-Cas9 “ Development and applications of CRISPR-Cas9 for
genome engineering” 1700
CRISPR-Cas9
CRISPR-Cas9
1.2.1
1.2.2 7
1.2.1

#1.21 “KI4EY CRISPR-Cas9 HEESRE" TIRMRANAPZOIENEE~EERSMK

FsS ER/#X IS 1B3ZEEHl WS IRE el (4 RIS
1 China 17 40.48% 1437 44.07% 84.53
2 USA 17 40.48% 1399 42.90% 82.29
3 Japan 5 11.90% 156 4.78% 31.20
4 Germany 5 11.90% 455 13.95% 91.00
5 South Korea 3 7.14% 171 5.24% 57.00
6 Italy 2 4.76% 99 3.04% 49.50
7 UK 2 4.76% 219 6.72% 109.50
8 Sweden 1 2.38% 47 1.44% 47.00
9 Mexico 1 2.38% 17 0.52% 17.00
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Philippines 1 2.38% 17 0.52% 17.00
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#1.2.2 “Ril4Y CRISPR-Cas9 EERIE" TI2MRANEFROICHER~EHE

FsS A LB 1B3ZEEfl WEIRE WEIELLE RO

1 Univ Minnesota 7 16.67% 486 14.90% 69.43

2 Chinese Acad Sci 7 16.67% 688 21.10% 98.29

3 Karlsruhe Inst Technol 4 9.52% 395 12.11% 98.75

4 Yokohama City Univ 4 9.52% 116 3.56% 29.00

5 Chinese Acad Agr Sci 4 9.52% 176 5.40% 44.00

6 Seoul Natl Univ 3 7.14% 171 5.24% 57.00

7 Natl Agr & Food Res Org 3 7.14% 77 2.36% 25.67

8 Univ Chinese Acad Sci 3 7.14% 218 6.69% 72.67

9 Inst for Basic Sci Korea 2 4.76% 111 3.40% 55.50

10 Univ Elect Sci & Technol China 2 4.76% 195 5.98% 97.50

South Korea
Germany Chinese Acad Agr Sci
.Italy Yokohama Gy Unt Seoul Natl Univ

Japa”. ’;z."" UK Karlsruhe Inst Technol . /. Wi g & oo Resiong

USA

. Sweden
| ' Mexico

\ Univ Chinese Acad Sci

\ ' Inst for Basic Sci Korea

Chinese Acad Sci

Univ Minnesota Univ Elect Sci & Technol China

China Philippines
B 1.2.1 “Rik&EY) CRISPR-Cas9 EFGRIE" TEAR B 1.2.2 “Ri4EY) CRISPR-Cas9 EFGRIE" TEAR
A EEERFIEX BN IEMNLE ANAEENDERISIERSE
#*1.2.3 “Ri4Y CRISPR-Cas9 HEEIE" TIEARAIETIES ZIEXNEE~HERSMX
Fs Ex /K 5 OB 3L 15 1 O1e SEL A eS|

1 China 419 30.17% 2017.2

2 USA 388 27.93% 2016.9

3 Germany 104 7.49% 2016.7

4 UK 93 6.70% 2017.1

5 Japan 78 5.62% 2017.0

6 India 70 5.04% 2017.2

7 Australia 68 4.90% 2017.4

8 France 58 4.18% 2017.2

9 Italy 43 3.10% 2017.0

10 Netherlands 34 2.45% 2017.6
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&1.24 “RKI4EY CRISPR-Cas9 ERGE" TEMARANEFIES I OIEXEEFHIIE

FsS g 5 #2083 b5 %2/ Cie S EL A eS|
1 Chinese Acad Sci 100 23.15% 2017.1
2 Chinese Acad Agr Sci 65 15.05% 2017.3
3 Huazhong Agr Univ 52 12.04% 2017.3
4 Univ Chinese Acad Sci 43 9.95% 2017.3
5 China Agr Univ 34 7.87% 2017.3
6 Univ Minnesota 30 6.94% 2016.4
7 Karlsruhe Inst Technol 24 5.56% 2016.3
8 Iowa State Univ 23 5.32% 2016.8
9 Univ Calif Davis 21 4.86% 2017.0
10 South China Agr Univ 20 4.63% 2016.9
1.2.2 100% ASF 1921
2007
ASF
2014  ASF
2018 8
ASF OIE ASF
ASF
BSE CMD
4
Prion —— “ "
AIV
OIE
3
1.2.5
ASF ASFV Iowa State Univ Boehringer Ingelheim Vetmed

Inc 1.2.6
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1.2.3

124

1.2.7 1.2.8

1.2.3

SNP

*1.25 “thEBEABIERE TEARAIEFZOISNNEER~HERFBEX

Fs Ex /X IO 3EL B3 ELf WEIRE EIE =40 RIIWEIEL
1 Brazil 3 27.27% 18 11.76% 6.00
2 USA 3 27.27% 45 29.41% 15.00
3 Germany 3 27.27% 52 33.99% 17.33
4 China 2 18.18% 16 10.46% 8.00
5 Spain 1 9.09% 9 5.88% 9.00
6 Austria 1 9.09% 24 15.69% 24.00
7 Poland 1 9.09% 3 1.96% 3.00

*1.26 “thHemRBEiERME" TEAREPZOENNEZ~HIE

FS g 2B 3L 1B3ZLE el W5 IREL WEIEEEh RIS
1 Iowa State Univ 3 27.27% 45 29.41% 15.00
2 Boehringer Ingelheim Vetmed Inc 2 18.18% 40 26.14% 20.00
3 Sao Paulo State Univ Unesp 2 18.18% 11 7.19% 5.50
4 Vet Resources Inc 2 18.18% 11 7.19% 5.50
5 Univ Vet Med 2 18.18% 37 24.18% 18.50
6 Generalitat Catalunya 1 9.09% 9 5.88% 9.00
7 Inst Agrifood Res Tech 1 9.09% 9 5.88% 9.00
8 Univ Alabama Birmingham 1 9.09% 9 5.88% 9.00
9 Univ Autonoma Barcelona 1 9.09% 9 5.88% 9.00

10 Traunkreis Vet Clin 1 9.09% 24 15.69% 24.00
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E1.24 “spEmRmiiERpE" TRMRINEEENEENEIENLE

F1.2.7 “shpEmREIERET TRMRENGTES O XA EE HERIX

FS E=x /X &5 [#2iE 3 15 12/ Cie SEL A FI5E5 |15
1 China 14 25.93% 2018.0
2 Germany 12 22.22% 2017.3
3 Brazil 10 18.52% 2017.9
4 USA 5 9.26% 2017.6
5 Spain 4 7.41% 2017.8
6 Italy 2 3.70% 2017.5
7 Austria 2 3.70% 2017.0
8 Netherlands 2 3.70% 2017.0
9 Serbia 1 1.85% 2017.0
10 Taiwan of China 1 1.85% 2017.0
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1.2.10
Wageningen Univ & Res Univ Calif Davis
Univ Paris Saclay
1.2.5
1.2.6
1.2.11
1.2.9 1.2.12
3 2017
*1.2.8 “tIRmARBIERDE TEARIGPES e NEE~ LG
FsS g TS I OiE 3 &5 i L) eS|
1 Univ Vet Med 9 22.50% 2017.2
2 South China Agr Univ 6 15.00% 2017.7
3 Univ Vet Med Hannover 4 10.00% 2018.0
4 Sao Paulo State Univ Unesp 4 10.00% 2018.0
5 Univ Med Ctr Hamburg Eppendorf 3 7.50% 2017.3
6 Univ Autonoma Barcelona 3 7.50% 2017.7
7 Iowa State Univ 3 7.50% 2017.7
8 Heinrich Pette Inst 2 5.00% 2016.5
9 German Ctr Infect Res 2 5.00% 2018.5
10 Generalitat Catalunya 2 5.00% 2017.5
*1.29 “EHERERESMH TEARMEPROIEXNEE~HERFHX
FS Ex /X B3 1B3CEEf) W5 IREL Gl (4] RIS
1 Germany 4 66.67% 152 87.36% 38.00
2 USA 4 66.67% 132 75.86% 33.00
3 Netherlands 3 50.00% 115 66.09% 38.33
4 France 3 50.00% 47 27.01% 15.67
5 Australia 1 16.67% 85 48.85% 85.00
6 Saudi Arabia 1 16.67% 85 48.85% 85.00
7 Israel 1 16.67% 19 10.92% 19.00
8 Austria 1 16.67% 11 6.32% 11.00
9 Norway 1 16.67% 11 6.32% 11.00
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®1.2.10 “"EEREASEESH TREMRINEPZOISNEE~EHTINE
Fs g IIESEL IeEEh)  WEIREL  #SIELLS  RISWsIE
1 Wageningen Univ & Res 2 33.33% 96 55.17% 48.00
2 Univ Calif Davis 2 33.33% 30 17.24% 15.00
3 Univ Paris Sac lay 2 33.33% 36 20.69% 18.00
4 Brigham Young Univ 1 16.67% 85 48.85% 85.00
5 Christian Albrechts Univ Kiel 1 16.67% 85 48.85% 85.00
6 King Abdullah Univ Sci Tech 1 16.67% 85 48.85% 85.00
7 Univ Melbourne 1 16.67% 85 48.85% 85.00
8 Wageningen UR 1 16.67% 85 48.85% 85.00
9 Washington State Univ 1 16.67% 85 48.85% 85.00
10  Commissariat Energie Atom & Energies Alternat 1 16.67% 19 10.92% 19.00
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*1.211 “EeMERAREEHN TREARMGPES OIS NNEER~HERFBX

Fs E%R /X i Y& b5 %2/ Cie 3L 5S|4
1 USA 50 29.59% 2017.9
2 China 31 18.34% 2017.9
3 Australia 19 11.24% 2018.0
4 Germany 16 9.47% 2017.9
5 UK 12 7.10% 2018.1
6 France 9 5.33% 2017.9
7 Saudi Arabia 7 4.14% 2018.0
8 Netherlands 7 4.14% 2018.1
9 Denmark 6 3.55% 2017.5
10 South Korea 6 3.55% 2018.0

®1.212 “RPEREAEEESH TEARBGFIES ZOIEXHES~ B

FS i 15 [#ZiE 3 &5 e L) IS |15
1 Chinese Acad Sci 12 21.43% 2017.9
2 Univ Copenhagen 5 8.93% 2017.4
3 Univ Illinois 5 8.93% 2017.8
4 Univ Calif Davis 5 8.93% 2017.6
5 Univ Paris Saclay 5 8.93% 2017.8
6 J Craig Venter Inst 4 7.14% 2018.0
7 Univ Tasmania 4 7.14% 2018.0
8 King Abdullah Univ Sci & Technol 4 7.14% 2017.8
9 Donald Danforth Plant Sci Ctr 4 7.14% 2018.0
10 Michigan State Univ 4 7.14% 2017.8
2
21 ToplO 100 300
Top 10 3 10 20
2014 2.1.1
2017
2.1.2

DNA
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F£2.1.1 LKI4FEE Top 10 TEEF ARG
Fs TEFERGE A= S5|BE Y51 FEIRTFE
1 225 3129 13.91 2014.8
2 198 3301 16.67 2015.9
3 178 1927 10.83 2014.4
4 106 1382 13.04 2014.7
5 122 1343 11.01 2014.4
6 121 2517 20.8 2014.5
7 131 689 5.26 2014.2
8 269 4330 16.1 2014.5
9 102 1659 16.26 2014.3
10 DNA 246 5158 20.97 2014.6
*2.1.2 KA Top 10 TIEFFARTBHVEEES | EFIE
RS TEFERNE 2013 & 2014 & 2015 & 2016 & 2017 & 2018 &£
1 59 50 32 45 35 4
2 8 19 37 63 70 1
3 48 46 56 20 7 1
4 25 22 28 19 11 1
5 36 38 27 11 10 0
6 41 28 20 20 11 1
7 42 36 44 9 0 0
8 75 61 65 50 17 1
9 41 24 17 11 7 2
10 DNA 65 67 50 39 21 4
21
ZFNs TALENs
MGN  CRISPR-Cas9 4
GCT
2013 CRISPR-Cas9

TALENSs

2012

CRISPR-Cas9

2013

Science
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BT
NPV
22 Top3
221
20.54 1 2.2.1
Bayer Cropscience AG
®2.2.1 “‘BEEGRKR TERFREPZOEFNEER~HERSMEX
Fs ER /#K RIE NFFELLH) 515 W5 12t Skl E

1 Japan 74 32.89% 1520 48.58% 20.54

2 Germany 58 25.78% 578 18.47% 9.97

3 USA 40 17.78% 438 14.00% 10.95

4 China 32 14.22% 318 10.16% 9.94

5 Switzerland 15 6.67% 139 4.44% 9.27

6 UK 3 1.33% 123 3.93% 41.00

7 France 2 0.89% 23 0.74% 11.50

8 Netherlands 2 0.89% 12 0.38% 6.00

9 India 1 0.44% 12 0.38% 12.00

10 Belgium 1 0.44% 7 0.22% 7.00
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222 DSB DSB DNA
NHEJ HDR
2.2.1 NHEJ
2.2.2
DNA
2.2.2 indels
DSB HDR
DNA DNA DSB
#2222 “‘BEEFRKAR TEFRAGTZOEFRNERHIE
FS s Ex /X RITE NIFELLH W52 WEIEEEH WS
1 FARB Germany 52 23.11% 530 16.94% 10.19
2 SUMO Japan 24 10.67% 748 23.91% 31.17
3 DOWC USA 24 10.67% 340 10.87% 14.17
4 SYGN Switzerland 16 7.11% 252 8.05% 15.75
5 NIPY Japan 16 7.11% 201 6.42% 12.56
6 NISC Japan 13 5.78% 349 11.15% 26.85
7 BADI Germany 8 3.56% 68 2.17% 8.50
8 SNCM China 7 3.11% 52 1.66% 7.43
9 NIPS Japan 7 3.11% 46 1.47% 6.57
10 SNFI China 5 2.22% 35 1.12% 7.00
FARB Bayer Cropscience AG SUMO Sumitomo Chem Co., Ltd. DOWC Dow Agrosciences LLC  SYGN

Nihon Nohyaku Co., Ltd. NISC

Syngenta Participations AG NIPY
SE SNCM Sinochem Agro Co., Ltd. NIPS
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UK

USA —7
g ) /( . France

‘ Netherlands
Germany

. i .India

Japan Belgium

B 221 “GSEGERAR" TRFRMEEEERIMX
ERIEIEMES

Nissan Chemical Ind Ltd. BADI BASF
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DSB

DSB

ZFNs

DSB

TALENS

MEG CRISPR-Cas9

NHEJ HDR

NHEJ HDR

DSB

223

BROAD

224

23

#*2.2.3 “RUEMERFERA" TEARINEPROEFNEEHERSX

223

224

FS E3< / #X NITE RIFELLHI TR GELE =4l RR2ELES
1 USA 90 45.45% 2095 63.47% 23.28
2 China 79 39.90% 623 18.87% 7.89
3 Germany 6 3.03% 104 3.15% 17.33
4 Japan 5 2.53% 40 1.21% 8.00
5 France 4 2.02% 94 2.85% 23.50
6 Switzerland 4 2.02% 74 2.24% 18.50
7 Lithuania 3 1.52% 331 10.03% 110.33
8 South Korea 3 1.52% 37 1.12% 12.33
9 UK 2 1.01% 69 2.09% 34.50
10 Netherlands 2 1.01% 24 0.73% 12.00

®2.24 “RUEYERREZA” TRRFLRIGPROSHNEE~ LI

Fs s B/ #X RIE RNIFEELH) Gk WEIEELE ISR
1 HARD USA 17 8.59% 475 14.39% 27.94
2 MASI USA 10 5.05% 501 15.18% 50.10
3 BROD USA 7 3.54% 451 13.66% 64.43
4 SPHS China 7 3.54% 55 1.67% 7.86
5 REGC USA 6 3.03% 94 2.85% 15.67
6 AGIL USA 5 2.53% 54 1.64% 10.80
7 CARI USA 4 2.02% 169 5.12% 42.25
8 ALNY USA 4 2.02% 74 2.24% 18.50
9 UCAG China 4 2.02% 53 1.61% 13.25
10 WHED USA 4 2.02% 47 1.42% 11.75
HARD Harvard College MASI Massachusetts Inst Technology BROD Broad Inst Inc SPHS 2nd
Peoples Hospital Shenzhen REGC Univ California AGIL Agilent Technologies Inc CARI Caribou Biosciences
Inc ALNY Alnylam Pharmaceuticals Inc UCAG Univ China Agricultural WHED Whitehead Biomedical Inst
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2.2.6

225
225 226

#£2.25 ‘tEEEESENR" ITRARINETZOSANEE~HERTHX

FS Ex /K RIFE Aa-<1241] GRS WS IEEEs S BSEEIE
1 China 154 86.52% 1592 82.62% 10.34
2 USA 12 6.74% 226 11.73% 18.83
3 Japan 7 3.93% 69 3.58% 9.86
4 South Korea 2 1.12% 12 0.62% 6.00
5 Australia 1 0.56% 14 0.73% 14.00
6 Italy 1 0.56% 8 0.42% 8.00
7 Netherlands 1 0.56% 6 0.31% 6.00

*226 ‘tESEREHEHE ITEARIEPROEFNEE~LIG

FS A3 ER /X NHE NI W55 WEIEEEH IS
1 CAEM China 4 2.25% 46 2.39% 11.50
2 USCU China 3 1.69% 56 2.91% 18.67
3 JIAN China 3 1.69% 52 2.70% 17.33
4 UYJIN China 3 1.69% 42 2.18% 14.00
5 UYHD China 3 1.69% 40 2.08% 13.33
6 CRSM China 3 1.69% 35 1.82% 11.67
7 UYGU China 3 1.69% 34 1.76% 11.33
8 USJT China 3 1.69% 33 1.71% 11.00
9 UYHU China 3 1.69% 24 1.25% 8.00
10 CHAN China 2 1.12% 33 1.71% 16.50
CAEM Res Center for Eco-Environmental Sciences CAS USCU Univ Sichuan JIAN Jiangsu Suntime
Environmental Remediation Co., Ltd. UYJN Univ Jiangnan UYHD Univ North China Elec Power CRSM Inst

of Rock & Soil Mech CAS  UYGU Univ Guangxi USJT Univ Shanghai Jiaotong UYHU Univ Huna CHAN
Changsha Hasky Environmental Protection
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