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Innovation situation analysis based on global patent technology of cucum-

ber molecular breeding

WANG Lingyan, PENG Dong, HU Xiaoqiang, LI Junli, WU Jiajing, ZHU Hongcai

(Xinxiang Academy of Agricultural Sciences, Xinxiang 453000, Henan, China)

Abstract: In order to study the global patent development trend, research and development hot spots, regional distribution
and technical layout in the field of cucumber molecular breeding, and reveal the innovation trend of cucumber molecular
breeding, this paper summarizes and analyzes the global development trend of cucumber molecular breeding technology
from 1987 to 2022 based on Derwent Innovation Index International Patent Database(DII) with the help of DDA analysis
tool. The results show that, the molecular breeding technology of cucumber is developing rapidly. Plant genetic engineering
and genetic breeding are the core of each technology layout. China has the largest number of applications, with the US being
the second. Monsanto, Syngenta, Bayer , Dow, BASF, etc. have all carried out patent layout in major countries, and China
has a relatively large number of patents in this field, with Chinese Academy of Agricultural Sciences, Shanghai Jiaotong
University, China Agricultural University and Nanjing Agricultural University among the top 10 institutions in the world.
In-depth analysis shows that germplasm identification and innovation, resistance to biological stress, method improvement
and technology innovation are the research and development hotspots in the field of molecular breeding technology of
cucumber. In conclusion, molecular breeding is the preface technology in the field of cucumber breeding, with a rapid
development trend. The innovation of germplasm materials, resistance and technological innovation are the hot spots of
research and development. China has the largest number of patent applications and research institutions, making it the most
valued technology market in the world. The results of this study provide a reference for the rational deployment of
cucumber biological breeding technology and the improvement of intellectual property distribution in China.

Key words: Cucumber; Molecular breeding; Patented technology; Situation analysis
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Fig. 1 The annual trend of patent applications in cucumber molecular breeding from 1987 to 2022

#z1

19872022 F £ KA FEMEFRIFEREI A EEC G

Table 1 The main innovation fields in cucumber molecular breeding with the highest number of patent applications
in the world from 1987 to 2022

He4 IPC 73385 AL M H R/ TR W ARSI
Ranking  IPC classification number Number of patent applications/Item  Technical field
1 CI2N-015/82 563 BT R A AN TG AR RIA RS
Construction of plant cell host vector expression system in genetic
breeding
2 AO01H-005/00 489 HACHEY, T Y
Flowering plants, angiosperms
3 CI12N-015/29 231 S AR ) R B, A0 A AR A (thaumatin) F 2 (4]
Genes that encode plant proteins, such as thaumatin
4 AO0TH-001/00 207 5 R FE AL T i
Methods for improving genotypes
5 CO7K-014/415 204 HAZT 20 NEIERR KA A KBNS 15 2k 5 14
Peptides with more than 20 amino acids; Growth hormone release in-
hibitory factor; plant
6 AO01H-005/10 175 FAOHF IR S R
The improvement of seeds
7 CI12N-005/10 173 25| N AR AL T A i 2
Cells modified by the introduction of foreign genetic material
8 CI2N-015/11 171 B LR K DNA 8 RNA J7 B
Genetic engineering involves segments of DNA or RNA
9 C12N-005/04 139 TR s A 5%
Plant cell or tissue culture
10 C12Q-001/68 137 IR 0 58 BURE 56 77 1

Method for determining or testing nucleic acids

RV B % oy S Ak, F E AT C12N-015/82,
AOIH- 005/00. CI2N- 015/29. AOI1H- 001/00-
CO7K- 014/415. AO1H- 005/10. CI2N- 005/10.
CI2N-015/11. C12N-005/04. C12Q-001/68 % 4715, .
M IPC 73 A o] LAE H, B AT IR TR S i
B Al A A b o YR R o O SRR R A
5 RIKEETT A 3 N1 B PRI 70U B A
Xof B A A 1 L R RO B AT G e b (I
2),C12N-015/82 F1 A01H-005/00 5 >2 51) £ 4l 5k

HOR B, N 1997 SE T i R 37 B I 3 i i A
0, 7e o U WIAE M BE N R 5 84 & b AR A Rl
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TRE 5 AL B R0 A KEARAT R A% L
23 ERENSTEMENEZRBFERGRE)
o

ANTR] [ 2K CHl DX L ) H Rl LR B 3% [ (1
WHRREST. W13 ATLAE Y, BR8N T H AL
MG REHEA AT 10 A E Z A0 XAR KOy F 1 S
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Fig. 2 The patent applications number of cucumber molecular breeding in key fields of IPC classification
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Fig.3 The patent applications of cucumber molecular breeding in major countries(regions)
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Table 2 Main patentees of cucumber molecular breeding patents in the world (ranking top 15)

and their patent applications

RS TN

sort  patentee

I [ 2%

Home country

R H i /0

EHBAMER Number of patent

Nature of patentee

applications/Items
1 o L # A% A 7] Monsanto Technologies % [H America Ak Firm 63
2 FEHAEYFL 2% 7 Bayer Crop Science 75 Germany Ak Firm 58
3 FEK JE WM T4 7] Seminis Vegetable Seed Company  3£[E America Ak Firm 45
4 HHE O FHEBE Chinese Academy of Agricultural Sciences [ China WA HLI Research institution 41
5 N4> &) The Newnem Company faf = Netherlands Ak Firm 33
6 2238 K% Shanghai Jiaotong University 71 [E China Fi#% Colleges and universities 27
7 AR IR i34 43 A ] Cornell Research Fund 2% [E America Ak Firm 26
8 RO K2 China Agricultural University [ China ¢ Colleges and universities 25
9 B 4Ok K% Nanjing Agricultural University i [E China =i Colleges and universities 24
10 T IR AW AR /3 ] Mendel Biotechnology 3 America A Firm 22
11 J&IEIA A W] Syngenta Corporation Fiti 1 Switzerland A Firm 20
12 4k AW BASF 78 [H Germany £\l Firm 13
13 Wi IG5 4R 22 7] Dow Agrochemicals 3 [E America Ak Firm 11
14 LIHFF AT Ansa Seed Company fif 2% Netherlands Ak Firm 11

15 5 [E AR 4T Korea Rural Development Agency

#[E Korea

B LA Government agency 11

£ 147 -



7= 22355 th

L

37 %

I NI i SRS R A
2.6 HEINDFEMIULHA SR

MBS BT LLE 3R 1 8 R LR A
TEFP % 5008 PrA Y e o7 el 5 R
FORT T . PN S R 5 RIHT T L R i
W%, N 314 T, 5 HE 34.02% , 3= B3 7 i 3 R
PRVEEVEANE R AR B /AT M T
T, KRR ERT AN TR &2, HiZEN
46.82% ; L A=W i J7 T B L R 167 T, A5 5
2, A7k 18.09% , 3 H2¥0 iR B0t AN B 7
T s 72 503 5 R R SOy TSR 3, TRIIAE] 139
T, 5 Hoh 15.06% , T Z9 KT o> Thnid 5 01
PrRichlBh & Fh . B A B L2 AT R R A
Jie 4h, B SR 5T 5 3 B R IR
37D LR T 5 CRE 8D R IE LT 51 B 5L [ Joe e
e . CHRF 8 D RS T J7 5155 7 T s R EPRIR el R 2
VoI S PR R B — A A O ZE S U TH 5 5
SR 3 B KR T BRI B I L SR A BROK AL B )
RS 35 P R 2 25 5 T

350 r3p4

300
250
200 - H L 167

150 | 139

& ) R I /T
“Number of patent applications/Items
]

100 | 8 76

50 3245 25
0 AL gl a0

A B C D E F G H 1

e AP E S A0H: B PUEMINE C. 5 Bul S EORE
B D. B S EIERR P51 E R EMIRSUR  F KK E G, iR
R H. Pl AEhia 1 Hopl.

Note: A. Germplasm identification and innovation; B. Resistance
to biotic stress; C. Method improvement and technological innovation;
D. Genes and amino acid sequences; E. Improvement of agronomic
traits; F. Growth and development; G. Quality improvement; H. Resis-
tance to abiotic stress; I. Others.

5 2KENRD FEMEANASTESH
Fig. 5 The hotspot distribution of cucumber molecular
breeding patent in the world

3 e i

3.1 EFHEAREH =
MR I, EERE N T B AR AR G E
BAAR EFHNES 2014 FHEEEREHE. A

- 148 -

IPC 4 A1 o] A& Hi , C12N-015/82 F1 A0O1H-005/00
PRSI e de b, 78 43 i WAL 2k TR TR 5 A%
B YA B S O R 2 B AR B A EOR 5K
B, HAEY) R TR S 8% M2 & KE AR A R
Zol o BN T B MR B b 2N E
Bl Lo AR A0 4 B B FhBOR R B4 1) L, Bk = il
JUFHT 4 ) A L R A IR B AR L R g AR5

S RNEEINE SREE N @7 K S 1 e s 7 NI TN BT
(HB XD, Horbr S5 [ 2 38 M 7+ & Pl 32 E i
RER. oEE LR BB T N iE & 44, P
Mk 9 T 3 F2 AR AT B G A R (1
W AR T i, 55 18 BRI 2 A ) 2 DL Ll B R4
ALK B BB T A ] BRI R I L A F]
o B IR A AR A ] DA R B TR 2 AR A ) B R T i
32 AREREIL

Hh [ 2 AR M i B R [, SR S R
52 Jitro AEGr T BRI, Hh EIEF IR KK R
(A
321 Aol E B LACH AR R SEIAY L IF AR X
K T E B AR RN B R 4 H, B KN 45 T Fh
AR 4 - 5t O i 1 o A 1 I N 4
TIHAE S . 2016 4F 8 A, RHZEHR =B
JBe 4 A B2 = e ROV R 5 A, 5 R B 5
B+ NS 6 K IE N AEY) & Pt Fi S T Ae £ K
P BA 25 5 1) ] 5% /K R v b Ak 23 T B R R B B B
WL BRI S R E R R IR AR R R E R E
PR &R 4T RO RO R B, 2023 24 H, %
TEIAGE A v [ R AT IR R 07, R T E
Fh 2218 , B [E (1 73 S5 B AL BT B i ARl Ais Ml BA
MR, B R T S e 3 B, 4R
YN &5 N ol il € S
322 iR E A A AE A S AR AR R
Ao 5 FRACEEAKSE A B, 3 E L A RE
FRIF R IK AT SR AT AR B R 22 B, o Bt P A BT 1k
oI A AR 2 . BRI N REILE
b 4.0 BAX, S LAl AT IR AR SR ) 4 S8 20 78 4y
RIER B AE N 7 = W EIMER . T
B AR KN R T =R B e i = N,
BT B — A B A P Ak AR P2 RE T AR K — 6
Iy A T R A AT R A, B R R S T
AT, P A o RH BT IA R S
FhESIEAIE FhNA, 51 SRR BT AN A VHA
D = s [ BT o A ) I 2 e e o2 T e



552 1

ERME, 5 BT 2N T B ERE AR RIS S

P 2

DU 3E 5 B2 BHAE Rl SR e Ah . e &l 0“7 R - 1T
R-SCHE” BT 3L L 430 A BRI oK 2153
323 AEEFNGHRABM R LR AK
B TE T ML R R T ) o PR ] DA 25T e A N
Bl2F 3 AR, AR S 51 S P dsr ok ) % )
R IR E L R EOR s AUk . T EM, N
MV “ZNKI)” TR A AR T

HEl, 3N 1 8 Mg A 2 102 1 S

AR Fhrid i FE AR, 5= &Il JLAE B %

LA HOR R iR HAR S . EMREA

BB H PP EL ) 22 IR 42 40 R A 5 X 2% A B AE A 7

J5E 5 LA v 8 KA I PR 43 YRR L FE R o B 4

AR KA T3 FR R T7 1S PSR Al s g Akt

KRB B E B R LB R E AR R R

A B S S B AR T T A
Rl AR R R ] R 4 v HE Ok, el gk —

A2 AR 4B ELZH O, ] B DA T )

R T T HEBI AL A S M, 3 3 o [ P

WERIL[ESS T, 1B Ao A SRR R A o

S 3k

(11 R, B8, FFH, & R D ARTE TR 2 R A 1 8L
FH R ik A 0] . R B 822 ,20100200 : 1-8.

[2] XUk, ARER R, 285, 25 S EG L DN B A H R etk e [0]. T
KAV RF,2011,38(15): 116-119.

[3] MR N A IRl A7 MY BUIR 2R S AT 78 5 R 8 i S T
TR 55 (2022—2029 £ ) [EB/OL]. [2023- 05-09].https://www.
chinabaogao.com/baogao/202205/595304.html.

[4]  XLERS, BRELE BB AR RNL R RS M ] BH S
#,2022,40(11): 15-23.

[5]  AFsish W FF oK = R M 2 R g (0] Rl 7R, 2014, 32
(4): 25.

[6] JEHT . HEEE 30 42k [M]. 2 Bt AbE: o BRI R ROR
HHR AL, 2012.

[7]  5R2EF, BT . 3 BR 2R 0 7 A (] R E R
A E,2020,53C1) : 117-121.

[8]  aksC.mtRAPnE Pt HEE A RS A ST A SR].
LNV RHE $417,2022,24(12) : 8-14.

[9] k. o E S ZERAEY A Fh e AR B J B 0]. AR
WA $47,2022,24(12) : 15-24.

[10] A A K5 L 35 AN A 7 7 & P R B A 5 3 i 149 60
ffil] [EB/OL]. (2018-11-08) [2023-05-09] . https:/kxyjy.njau.edu.
cn/info/1143/7703.htm .

[11] F#ai@ ks . ® K51 HMSE#E) N A [EB/OL].
(2020- 09- 25) [2023- 05- 09]. http://www.inrd.sjtu.edu.cn/data/
view/894.

[12] 0] B AR K 5 L FRAR ISl 57 Q13T 5 43 7 & ol [ DA AE 28 U R
SEA WL PR 2 R OJ7 T A3 EOEE BE 5E R R [EB/OL].
(2022- 02- 14) [2023- 05- 09]. https://www.henau.edu.cn/info/
1114/10989.htm.

[13] S22, wHIK, 8. 35T DIT L R K5 8 & A i =

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

[22]

(23]

(24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

SYMT[IN. R EAEY THREZ4E,2013,33(3): 143-148.
T, H 2 HR,LEET DI e R E B Fh LA
FOR A IRGUFE ). EJRSE,2022,35(9) : 108-113.
TRULSON A J, SIMPSON R B, SHAHIN E A. Transformation
of cucumber(Cucumis sativus L.)plants with Agrobacterium rhi-
zogenes[J]. Theoretical and Applied Genetics, 1986, 73 (1) :
11-15.

NISHIBAYASHI S, HAYAKAWA T,NAKAJIMA T, et al. CMV
protein in transgenic cucumber plants with an introduced
CMV-o cp gene[J]. Theoretical and Applied Genetics, 1996, 93
(5/6): 672-678.

LEE H S, KWON E J, KWON S Y, et al. Transgenic cucumber
fruits that produce elevated level of an anti-aging superoxide dis-
mutase[J]. Molecular Breeding,2003,11: 213-220.

XSCHE, P, X, 45 AT T A5 1) BnCS =R X 881
WAL AL T[] AL 5 1 25, 2009C 1) : 20-22.

BN EF5E, P, & KRG E A AR AL TR
BEFEI]. o EAR RN ,2004,37(2) : 263-267.

B NI AR, g, 55 AR KR LA B B cDNA B el
TET N R IK ] FE 504, 2002, 19(6) : 705-709.
B, TR OCER AL R, &5 R AR A 1 A 5 10 3 BT dUE [
BAEHAL IR R IR T[] REAAO RN, 2006, 12(3) : 1-3.
BROZIR, TROCER AL R, A L3I IE R I VB L SN
Je R IAEFE YL L[] At 274, 2008,23(6) : 54-57.
TRV BRI AR, S BB AR RS 77 AR R AR AT T A
S0 ACST #AG[J]. LI 22 0 K 2 24 CRO R 2 /O , 2007,
25(1): 17-23.

R BRI VR, 55 ARAT B A5 (1 MADS-box : K% 4k
BRI FE ] g A8 2 2k CRME R E /D , 2007, 25
(4): 374-382.

TROCER B I AL R, &5 BUTURAT B A Sk 5100 & il
VEEEEE R HAR[T]. Pa bR 224k , 2009, 18(1) = 217-220.
AL, EORM, BB, 5 L B0 R AR R B N
RAFFE[I]. ALK 47,2000, 15(2) : 89-94.
FERHE, T AR TN, %5 ] floral dip 32200 385 IGR £ 401K
YIGWEFL[T]. AL 2 E 4, 2008,43(2) : 9-12.

JBM T, K 3R ), 5K 6P L B Sk Bt BRI f¥) AFLP 731
Frig[n]. il & 23K, 2006,33(1) : 140-142.
R, R A TS, 5 BN S Rk MR I8 A b 5 4y
TARL[I]. 2 TR E R, 2015,13(7): 1578-1583.

EHS S B TT 5K, & R FK AR TEA PR EE T A 3
JRFk R QTL[I]. hE &R LAl ,2012,45(22) : 4552-4560.
RS, WY 5, 5K 26, S BT 32 2R Z IR AH G QTL
SERLAHII]. 247, 2012,39(5) : 879-887.

G 8% 55, 9k 25, 45 B IR SEAE SR MR QTL 7& 47 43
M. b B Aol A2, 2011,44(24) : 5031-5040.

B B D5 k26, 4 3 INE BEFE YRR QTL sEhr iy #r[T].
[l 25545 ,2010,37(9) : 1449-1455.

BRSSO AR, S I VA 1 38 A 2 BT S5 RE AR 1D
GGE[T]. LRSI R AR LA RHERR) ,2015,33(1D: 14-18.
THEAE, R, EAH, S R NERR IR A RAPD &
SCAR HRiL[J]. FHILME Y %4]) ,2007,27(9) : 1747-1751.
TR, A UK, Bk, S5 AE Y R AL E R [I]. A AR AR
2017,53(8): 1325-1332.

£ 149 -



