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ABSTRACT: Tumors are now an important threat to human health and life. Tumor gene diagnosis is the detection of various
proto-oncogenes or tumor suppressor genes. PCR  (polymerase chain reaction) technology is the most widely used diagnostic technology
for clinical gene diagnosis. Tumor gene's PCR diagnostic technology can be used to detect the mutation genes to formulate treatment
plans. This study analyzes the tumor gene's PCR diagnostic technology based on patents data to explore the development status and
trends of global and Chinese tumor gene's PCR diagnostic technology. There is a total of 16,939 patents related to tumor gene's PCR
diagnostic technology and 6,285 patent families in the Innography database. In the field of tumor gene's PCR diagnostic technology,
real-time fluorescence quantitative PCR technology accounts for a large proportion, accounting for about one-third of the total amount of
tumor gene's PCR diagnostic technology. From the perspective of technical technology life cycle, the tumor gene's PCR diagnostic
technology is still in the stage of rapid development. The United States is a leading country in the development of tumor gene's PCR
diagnostic technology. The United States also is the main source of this technology and the main distribution area of the same family of
patents. In the field of tumor gene's PCR diagnostic technology, 42.09 % of the world's patents come from the United States. And among
the top 15 top institutions in this technology, there are 7 institutions from the United States. China started late in the field of tumor gene's
PCR diagnostic technology. However, the tumor gene's PCR diagnostic technology has developed rapidly in China. The number of
patents from China applied in this technology is second only followed to the United States. Most of the patents for the PCR gene
diagnostic technology applied in China are only patented in China, which shows that Chinese institutes have no willingness to lay out the
global market.
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Table 2 Top 15 patent organizations in the field of tumor gene's PCR diagnostic technology in the world

No. Organization Country Patent Number

1 Roche Holding Ltd. Switzerland 115

2 Incyte Corporation United States 109

3 GlaxoSmithKline ple United Kingdom 108

4 Johns Hopkins University United States 90

5 Cthay International Holdings Limited Germany 90

6 University Of California United States 82

7 The University Of Texas System United States 50

8 Ludwig Institute For Cancer Research United Kingdom 46

9 Partners Healthcare System, Inc., Massachusetts United States 46

10 US Department Of Health & Human Services United States 46

11 Sanofi SA France 45

12 Korea Institute Of Science And Technology South Korea 44

13 Novartis AG Switzerland 42

14 Abbott Laboratories United States 42

Korea Research Institute of Bioscience and
15 South Korea 35
Biotechnology
300 900
——PCR —B-RTFQPCR  —4—RT-PCR \ 2017
950 s 800 1
——LCR ——Multiplex PCR —e—dPCR \
7 -
200 600 ;
'g 150 - 'g 500 ‘
g Z 400 T
g w0 E 300 |
[ Aﬂ ‘
50 = 200 T
100 }
0 L ‘ 0 4 :
1990 1995 2000 2005 2010 2015 2020
0 50 100 150 200 250
Year :
Assignee

5 MEMEER PCRISETHARBXEF RIBFHHEETL
Fig. 5 Changes of patent number related to tumor gene's PCR diagnostic
technology in China

249z 2 GREN T AR K. B 2014 45, ipdRE 3 R PCR
WA S R I AR DC LRI R T AR AR B
FROR A, X RUIE Y R L PCR 2 AR T AR
AR H B S

LR P EEokE , B, b EG R H PCR 2
WiHi R EZ LI R PCRFEA N E, BARTERIEER PCR
LW U P A # S5 R XFR PCR 594 Hii% . %05 PCR
BARM 2015 AEHUE T 45— A B RILOR, TP HRIE
H, KR ERMFYLA B AT R 80T PCR (5T 5
%o XA ERMEIEN PCR W A 1 & RAEARLT
32 mEEANEGER

F L 7E i RE 6 R R PCR AR AL Tt A0, M 2010 4
AL, MR PCR FAA L HIA & A FF G
100 A, Ui o [ A 3 2 B9 A3 A BNZSR i 9T 5 H 4

[ 6 HEFEEE PCR ISHIER ARIBX BRI B AR L a5 B
Fig. 6 Technology life cycle of tumor gene's PCR diagnostic technology in
China

1600
1400
1200
1000 -

B 7 hEMEEE PCRIZHIBEAREREFSHIER
Fig. 7 Distribution of patent family in the field of tumor gene's PCR

diagnostic technology in China



PREYES#HE biomed.cnjournals.com Progress in Modern Biomedicine Vol20 NO.1 JAN.2020 - 185 -

* 3 HEMEEREE PCRCETRAREH BHIEHERT 15 MR
Table 3 Top 15 patent organizations in the field of tumor gene's PCR diagnostic technology in China

No. Organization Patent Number
1 Central South University 54
2 Shanghai Zhujian Biology Engineering Co., Ltd. 36
3 Zhejiang University 22
4 The Chinese University Of Hong Kong 21
5 Chinese Academy Of Sciences 20
6 Y.SHEN BIOINFO CO., LTD. 17
7 Zhongshan University 16
8 The Second Military Medical University 16
9 Hubei University Of Technology 16
10 Nanjing First Hospital 12
11 Micromedmark Biotech Co., Ltd 11
12 Peking University 11
13 Shanghai Jiaotong University 10
14 Fudan University 10
15 Wuhan University 10
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