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Fig.1 Numbers of global papers and patents related to fusion proteins
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Fig.2 Numbers of papers and patents related to fusion proteins from China
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Fig.3 Evolution of research subjects in fusion protein papers and patents
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4

Fig.4 Evolution of research subjects in fusion protein papers and patents of China

63.85% N 5
71.98% NN
3793 5294
1 680 1431 ( 5).
3.3.2 / e
20 90 ( 6).
2013 ~2017 1208 . 1997 1998



2019 39(5) : 27

5 ( )
Fig.5 Distribution of fusion protein papers and patents by country
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Fig.6 Numbers of fusion protein papers in TOP 5 countries
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7 TOP 5

Fig.7 Numbers of fusion protein patents in TOP 5 countries
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Fig.8 International flow of patent technologies for fusion proteins
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Table 1 Global Top 10 organizations and Chinese TOP 5 organizations in paper publications

19.05%( 1),

1 TOP 10

TOP 5

4
(2015
~2018 )
1 University of California 208 1987 ~2017 14.42%
2 University of Texas System 105 1993 ~2018 13.33%
3 National Institutes of Health 95 1978 ~2018 17.89%
4 Amgen Inc. 90 1988 ~2017 16.67%
5 Bristol - Myers Squibb 81 1992 ~2017 16.05%
6 Emory University 79 1994 ~2017  22.78%
7 F. Hoffmann-La Roche & Co. AG 79 1988 ~2017 11.39%
8 Harvard University 79 1993 ~2018 13.92%
9 University of Alabama 70 1991 ~2017 22.86%
10 . Johns Hopkins University 68 1990 ~2017 19.12%
18 Academy of Military Medical Sciences 51 1999 ~2017 7.84%
22 Third Military Medical University 47 2001 ~2017 4.26%
27 Chinese Academy of Medical Sciences 42 1995 ~2018 11.90%
27 Sun Yat-sen University 42 2003 ~2017 19.05%
30 Zhejiang University 40 2002 ~2017 10.00%
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Table 2 Global Top 10 organizations and Chinese TOP 5 organizations in patent applicants

4
(2015
~2018 )

1 F. Hoffmann-d.a Roche & Co. AG 441 1987 ~2018 19. 14%

2 GlaxoSmithKline 335 1987 ~2017 2.75%

3 Amgen Inc. 239 1988 ~2017 13.91%

4 Novartis AG 156 1986 ~2018 25.00%

5 Bristol - Myers Squibb 149 1993 ~2017 7.43%

6 Merck and Co. Inc. 143 1985 ~2017 11.51%

7 U. S. Department of Health and Human 135 1988 ~2018 25.37%

Services

8 Biogen Inc. 129 1991 ~2017 19.53%

9 Pfizer Inc. 117 1990 ~2018 7.89%

10 Merck KGaA 113 1990 ~2018 9.09%

15 Academy of Military Medical Sciences 80 2003 ~2017 29.11%

23 Chinese Academy of Sciences 58 1999 ~2018 40.35%

24 Chinese Academy of Medical Sciences 56 1996 ~2017 21.15%

36 Third Military Medical University 37 2006 ~2016 18.92%

44 Wuhu Yingte Feier Biological Products Industry 32 2017 100. 00%

Research Institute Co. Ltd.
3 TOP 10
Table 3 Summary of TOP 10 most studied fusion proteins
( CAS RN)
Etanercept ( CAS 185243-69-0) Fe TNF TNF
Abatacept (332348-42-6) Fe CTLA4 CD80 CD86
Aflibercept ( CAS 862111-32-8) Fe VEGFRA4 VEGFR=2 VEGF-A VEGF-B
Alefacept ( CAS 22253522-0) Fe LFA3/CD58 CD2 T cell
Sipuleucel TM( CAS 91738147-6) - - Prostatic acid
phosphatase ( PAP)
Belatacept ( CAS 706808-37-9) Fe CTLA4 CD80 CD86
Albiglutide ( CAS 78250075-8) 736 I(GLP) GLP4
Blinatumomab ( CAS 853426354) - Anti-CDI9 Iy Anti-CD3 Ig D19 on T cell - €3
on malignant B cell

Dulaglutide ( CAS 923950-087) Fe 737- 1(GLPH) GLP4
Rilonacept ( CAS 501081-761) Fe I+ ( ) IL4d  IL4

@ Sipuleucel-T
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Fig.9 Halfdife extension-based classification of fusion proteins

10
( )

Fig. 10 Activity component-based classification of fusion proteins

TNFR( R) .CTLA-4( antigen) .Oncostatin m( receptor) .Interleukin 2( cytokine) ,Glucagonike peptide I( hormone)

TNFR “1235~umor necrosis factor receptor” Fe
Immunoglobulin ( 11),
3.6
3.6.1 CD3 antigen( CD3 ) 450
; Asialoglycoprotein receptor( ) Tumor necrosis factor receptor 1 (
) 352 351 & CD20 .CD3 CD19

( 12)
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11
( 1. 25 : 2. R: Receptor GF: Growth Factor
Ag: Antigen C: Cytokine H: Hormone T: Toxin E: Enzyme.)
Fig.11 Distribution of activity-based fusion protein components
( Note 1: Only the TOP 25 components based on their occurrence in substance registrations or in documents are displayed. Note 2: Meanings

of letters in parentheses: R: Receptor GF: Growth Factor Ag: Antigen C: Cytokine H: Hormone T: Toxin E: Enzyme)

3.6.2 ILda/IL4B 702
EGFR/CD3 IL42/1L23 309 269 . CD19/
CD3 249 ( 13).
3.6.3 CD166 + Protease-Cleavable Peptide
115 CD3 + Fc Fragment CD20 + Fc Fragment
82 71 Angiopoietin 1/2 + Fc¢ Fragment.CD22 + Pseudomonas Exotoxin.

CD20 + Fc Fragment(  14) .
4

DNA

(CTP) . . (ELP) (XTEN) .
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Fig.12 Distribution of single targets for antibody components of fusion proteins
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Fig. 13 Distribution of multiple targets for antibody components of fusion proteins
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Fig.14 Association of targets and active components of antibody-related fusion proteins
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