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Supplementary Materials: Coronavirus-related R&D areas of the United States, the European Union, Japan, and South Korea.

Table S1. Research related to mechanisms of infection, the life cycle of SARS-CoV-2, and identification of virus-host interaction mechanism (Sub-cluster 1-1).

Estimated Average Estimated Geograp
NO Organization Title Cost/Fiscal Year Total Cost Start date End date hic
(USD) (USD) Region
i i . i i . i 31 March
1 University .of Maryland  Host pathog(?n anq the n.ucroblome. determinants of 3,926,048 19,630,240 15 April 2014 US
Baltimore infectious disease outcome 2019
hil ’s Hospital
2 Chi dr;r;sstonosplta Structure and assembly of viruses 379,571 14,423,698 1June 1975 30 April 2013 us
3 University of Tennessee Coronavirus RNA replication 349,845 12,944,265 Us
Knoxville v P ’ 1% 1July 1977 31 May 2014
University of North Characterization of novel genes encoded TY RNA
4 2,117 12,707,7
Carolina Chapel Hill and DNA viruses 117,960 /707,760 21June 2013 31 May 2019 us
f lecular biol f duced %
University o Molecular biology of coronavirus induce
> Pennsylvania demyelination 299,802 9,278,362 1]uly 1985 November us
2015
30
6 Vanderbilt University Polymerase proteins in coronavirus replication 284,420 6,826,080 September 30 April 2015 us
1991
. . . S 1 h
7 Wadsworth Center Genetic analysis of. molecul.ar 1.nteract10ns in 517,899 5,696,889 1 June 2005 31 Marc USs
coronavirus replication 2016
b 30
15D
8 Vanderbilt University The cell biology of coronavirus infection 343,312 4,463,056 5 December November us
2002
2015
iversity of North Mechani f MERS-CoV ent i 1 March
9 Umvgrsﬁy of Nor : echanisms o. . S-CoV entry cross species 738,577 3,692 885 20 Aoril 2015 31 Marc Us
Carolina Chapel Hill transmission and pathogenesis p 2020
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30
University of North . . . 31 August
10 Carolina Cyhapel Hill Molecular biology of viral diseases 179,474 3,589,480 September 202 us
1993
. . Barrier integrity microbiome and HIV target cell
11 Northwester'n University interactions in the human male genital tract pre and 638,625 3,193,125 1 September 31 July 2022 us
at Chicago . - 2 Y
post circumcision 017
Loyola University Mechanisms of viral proteases in coronavirus
12 Chicago replication and pathogenesis 627,215 3,136,075 1July 2010 30 June 2015 Us
13 Ecohealth Alliance Inc Understanding the risk of bat coronavirus 617,347 3,086,735 Us
emergence , /U030, 1June 2014 31 May 2019
Health iol h iral path i 28 Feb
14 Or.egon eE.i t a.nd Systems biology appr(?ac es tlo viral pathogenesis 960,510 2 881,530 1 March 2011 ebruary Us
Science University and immunity 2014
Lovelace Biomedical & . .
15 Environmental Research SARS coronavirus v1rulenc§ factors and lung 471,906 2 831436 3 Aol 2006 31 March US
. pathogenesis p
Institute Inc 2012
16 University .of Maryland Targeting TLR ﬁgnahng pathways' tf) blunt 547 143 2 735,715 10 February 31 January Us
Baltimore pathogen mediated acute lung injury 2017 2022
17 University ?f Neurovirulence of murine coronavirus roles of viral 389,837 2728859 3 April 2006 31 March US
Pennsylvania genes 2013
23
. i . 1A
18 University of lowa Role of e1cosan01d's in p'athogemc human CoV 545,235 2726175 Sentember 31 August Us
infections P 2021
2016
ersity of Californi 30 30
19 UmverSItI}r/:inSa Hormia Molecular biology of eukaryotic viruses 100,277 2,607,202 September November us
1988 2013
University of MERS coronavirus antagonism of double stranded )
20 Pennsylvania RNA induced host response by accessory proteins 497,163 2485815 24 May 2018 30 April 2023 s
University of North SARS-CoV pathogenic mechanisms in senescent )
21 Carolina Chapel Hill mice 488,268 2,441,340 1April2008 31 March us
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2013
” Or.egon HEE.llth a.nd Systems pathogenor.mcs.of severe acute respiratory 758,603 2 275,809 | March 2011 28 February US
Science University virus infection 2014
¢ dred 30 29
. . Strategies to prevent infection and reduce
2 f Utah 7 2,2
3 University of Uta interindividual transmission spirit 33,333 /200,000 September September v
2015 2018
. . . . . 1 15 August
24 University of lowa Biology of ace2 activity in the airway epithelium 302,719 2,119,033 19 June 2011 us
2017
1 functional analysis of th i 9A t
25 Cornell University Ithaca Structura and. unctloné ana. ysis o t e coronavirus 506,453 2 025,812 ugus 31 July 2022 Us
spike protein fusion peptide 2018 y
2% Uninersity of Nort'h Role of uncharacterized gejnes .in high pathogenic 396,549 1,982,745 1 June 2012 31 October US
Carolina Chapel Hill human coronavirus infection 2016
University of Maryland  Role of the epithelial growth factor receptor in SARS
27 Baltimore coronavirus pathogenesis 376,852 1,884,260 1July 2011 30 June 2016 Us
£ 1 Col of dels f h lecular cl land 1
U of L Imperial Col o Models for synthesizing molecular clinical an
28 Sci/Technology/Med epidemiological data and translate 370,861 1,854,305 September 31 May 2019 us
2014
15 14
The University of Targeting host responses to prevent virus induced
29 Pittsburgh ARDS in the nonhuman primate model 1,809,375 1,809,375 September September Us
2018 2021
Indi iversi 1 31D b
30 ndiana Lvaersuy Novel RNA structures in coronavirus replication 356,180 1,780,900 January ecember us
Bloomington 2008 2012
University of Texas . . . . 5 August
31 Medical Br Galveston Analysis of SARSs coronavirus host cell interactions 291,833 1,750,998 . 31 July 2013 us
University of Texas New paradigm for host and viral gene regulation by )
32 Medical Br Galveston MERS coronavirus nspl 346,482 1752410 1 May 2015 30 April 2020 Us
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Entry and pathogenesis of two human

33 University of Iowa coronaviruses 338,636 1,693,180 19 July 2011 30 June 2016 us
D i £ irus fidelity i licati 1A
34 Vanderbilt University eterminants of coronavirus 1d§ ity in replication 481,881 1,445,643 ugust 30 Avril 2016 US
and pathogenesis 2013 p
35 University of Texas Analysis of coronavirus host cell interactions 329,960 1,319,840 15March 29 February US
Medical Br Galveston 2012 2016
. . . . . . . 1 August
36 University of Washington Structural studies of coronavirus fusion proteins 259,841 1,299,205 31 July 2021 us
2016
P - 28 F
37 Harvard University Identification and characterlzatl(?n of cellular 418,975 1256925 1 March 2011 8 February Us
receptors for enveloped viruses 2014
University of Northern Experimental tacrine virus infection of Jamaican
38 Colorado fruit bats 402,668 1,208,004 19 July 2010 30 June 2013 UsS
£ th f duced % »
University o Pathogenesis of murine coronavirus induce
4 1,2
39 Pennsylvania hepatitis 00,000 200,000 September September us
2011 2014
Loyol iversi 1 Septemb 31 A t
40 oyo éhUnlver51ty Entry and pathogenesis of coronaviruses 376,191 1,128,573 September ugus Us
1cago 2011 2014
41 . Univ?rsity of . Restriction of vira.l rr.lembrane. fusion and entry by 392,973 785,946 4 August 31 July 2016 US
Missouri-Columbia infirm proteins 2014 y
42 University of Mechanism of murine coronavirus induced hepatitis 236,250 708,750 us
Pennsylvania % y , 1June 2009 31 May 2012
Texas A & M University A genetic analysis of pneumotropism and )
43 Health Science Ctr pneumovirulence in an mhvl model of SARS 224,284 672,852 22 May 2009 30 April 2012 us
Children’s Hospital Viral and host determinants of new world alpha
44 Boston viral entry 133,515 667,575 1 June 2011 31 May 2016 Us
. . Role of microRNAs in coronavirus induced lethal
45 Drexel University encephalitis 212,407 637,221 1 June 2011 31 May 2014 Us
Loyola Universit Ubiquitin and cellular factors in coronavirus
46 y Y d 186,875 560,625 5June 2009 31 May 2012 us

Chicago

assembly
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University of

Control of coronavirus pathogenesis by antagonism

47 Pennsylvania of RNAse 1 227,125 454,250 1July 2015 30 June 2017 us
T i ics of i i i in Afri 1 1D

48 Bucknell University ranscrlp.tomlcs.o immunity and. disease in African 220,229 440,458 January 31 December US

fruit bats important zoonotic reservoirs 2017 2018

University of Texas Establishment of a transgenic mouse model for
4 21 42
? Medical Br Galveston middle east respiratory syndrome co 3,000 6,000 1June2014 31 May 2016 us
Texas A & M University =~ Conserved RNA secondary structures in three beta 15 March 28 February

50 Health Science Ctr coronaviruses MHV CoV and MERS-CoV 211875 423,750 2016 2018 us
51 University of Maryland New paradigms for rll.)osome recoding in strand 204,978 409,956 1 February 31 January US

College Park Campus viruses 2015 2017

f 1 h d ch fd 1
University of Wisconsin Flow enhanced characterization of drug resistant
52 Madison viruses 98,964 395,856 September 30 June 2012 Us
2008
University of North Systems based analysis of host factors that
53 Carolina Chapel Hill contribute to aging pathogenesis 150,668 301,826 15July 2015 31 May 2017 us
54 Scripps Research Institute Structural studies of the coronavirus life cycle 103,478 206,956 14 July 2017 30 June 2019 us
. . . 1 h

55 Drexel University Role of toll 11k'e receptors 2 and '3'1n coronavirus 76,168 152,336 | Abril 2010 31 Marc Us

induced encephalitis p 2012
56 Univ?rsity of Nort.h Evaluation of SARS-CoV 20 methyltransferase 44,030 132,090 1 January 31 December US

Carolina Chapel Hill mutants 2013 2015

Roles of replication fidelity in viral RNA synthesis 13 Januar 12 Januar

57 Vanderbilt University population diversity and overall fitness of 28,952 115,808 y y Us

coronaviruses 2017 2021
58 University 9f Investigating MEBS—COV ns4b asa modulator of the 37817 113,451 1 September 31 August US

Pennsylvania host antiviral response in the nucleus 2017 2020

. . Fusion protein TMTM interactions modulation of
f Kentuck 4,7 A
59 University of Kentucky prefusion protein stability 34,703 69,406 15 May 2015 14 May 2017 us
Deciphering the role of thi i

60 University of Iowa eciphering the ro'e o the COronavirus macro 53,282 53,282 25 December 24 December us

domain in SARS-CoV infection
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2014 2015
61 University ?f Coronavirus antagonism of the oasRNAse 1 16,470 16,470 1 January 31 October Us
Pennsylvania pathway 2015 2015
62 Cornell University Ithaca Mouse hepatitis coronav%rus receptor binding 10,975 10,975 | Aol 2011 31 March US
domain p
2012
28F
63 Keystone Symposia Positive strand RNA viruses 8,000 8,000 8 March 2013 8 February us
2014
Loyola University . . . . .
64 . Nido02017 international norovirus symposium 5,000 5,000 1June2017 31 May 2018 us
Chicago y
1 1D
65 Keystone Symposia Pathogenesis of respiratory viruses 5,000 5,000 January 31 December us
2014 2014
I 1 fusi ide of th 1 1A
66 Cornell University Ithaca nterna . usion peptide of the seve%’e acute 2,896 2,896 September 31 August US
respiratory syndrome coronavirus 2011 2012
Research Institute, 1 Januar 31 December
67 International Medical Mode of severe respiratory failure by SARS-CoV 184,600 553,800 y Japan
Center of Japan 2010 2012
68 Yamaguchi University Eluc1d?t10n of the m.ec.hamsm m}ltanon mecha.rusm 171,600 514,800 | Aoril 2015 31 March Japan
and virulence acquisition machine of coronavirus p 2018
. . . The clustering mechanism and the driving force of ) 31 March
69 Fujita Health University the macro membrane domains 54,600 163,800 1 April 2012 2015 Japan
National Institute of A study on the virus superfamily 1 helicase 31 March
70 . . . structure and function of the towards drug 52,000 156,000 1 April 2013 Japan
Agrobiologically Sciences . p
discovery and development 2016
National Institute of Construction of the f(?undatlon technologles for the 31 March
71 . . MERS coronavirus natural host animal 49,400 148,200 1 April 2014 Japan
Infectious Diseases . - P
identification 2017
i i 1 1D
7 Soka University Pathogenesis of spongiform encephalopathy 46,800 140,400 January 31 December Japan

induced by viral infection

2010

2012
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Nippon Veterinary and . . 31 March
7 A 1 h £ 41 124 i
3 Life Science University ssembly mechanisms of coronaviruses ,600 ,800 1 April 2013 2016 Japan
74 Osaka University ' Unde'rstan'dmg of Vlra.l replication through the' 44,200 88,400 | Aoril 2012 31 March Japan
interaction with coronavirus nspl and host proteins p 2014
. . . The analysis of the mechanism of SARS coronavirus 31 March
75 University of Yamanashi nspImediated mRNA decay 41,600 83,200 1 April 2013 - Japan
Role of ¢d26 molecule in the infection of MER 1 March
76 Juntendo University ole of cd26 molecule in the infection of MERS and 36,400 72,800 | Aol 2014 31 Marc Japan
development of new therapy p 2016
National Agriculture and Elucidation of verification and virus dynamics of 31 March
77 Food Research persistent infection in cattle body of cattle 54,600 54,600 1 April 2012 Japan
Organization coronavirus 2013
Erasmus Universitair European management platform for emerging and
7 isch 7 7 18,681 i E
8 Medisch Centrum reemerging infectious disease entities 373630 8,681,536 1 May 2009 30 April 2014 v
Rotterdam
1 31D b
79 Universitat De Valencia Variability in the mutation rate of RNA viruses 335,093 1,675,465 January ccember EU
2012 2016
Universidad Politecnica . . . . .
80 De Madrid Analysis of speciation mechanisms in RNA viruses 84,564 253,691 1 July 2009 30 June 2012 EU
Eidgenoessisches . . . .
81 Departement Des Innern Unravelling species barriers of coronaviruses 109,641 219,281 1May 2017 30 April 2019 EU
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Table S2. Researches related to platform for immunological response to viral infection and for vaccine development (Sub-cluster 1-2).

Estimated Average . Geograp
E Total
NO Organization Title Cost/Fiscal Year stimated Tota Start date End date hic
Cost (USD) .
(USD) Region
i i i i i i 5 August 31 August
1 Umv.ersrcy of North Systems 1mmunoger.1et1cs of blodefer}se and emerging 2437629 24,376,290 8 ) Us
Carolina Chapel Hill pathogens in the collaborative cross 2012 2022
Pig SARS- h 11 i i i 1A t
’ University of Towa ig SARS-COV host cell interactions and vaccine 1,598,570 19,182,840 ugus 30 June 2016 Us
development
2004
University of North Systems immunogenetics of biodefense pathogens in 5 August
4,354 17,417,232
3 Carolina Chapel Hill the collaborative cross 354,308 A17,23 2012 31 July 2016 us
Univ of Massachusetts Med . . . 31 March
4 Sch Worcester Immunity and virus disease 397,961 13,530,674 1 July 1980 014 us
Cleveland CI % 31]
eveland Clinic Lerner . . . anuar
5 Col/Med-Cwru Antiviral actions of interferons 431,902 12,957,060 September 015 y us
1985
6 University of V.irginia Immune regu'lation of. virus 'cleara'nce and tissue 1,549,489 7747 445 18 June 31 Mav 2014 US
Charlottesville injury at sites of infection 2009 y
Dana-Farber Cancer Broad spectrum neutralizing human abs to SARS and
7 Institute related coronaviruses 1,083,666 5,418,330 9June 2010 31 May 2015 us
g New York Blood Center Structure-based design .Of coronavirus subunit 911,083 4,555,415 21 May 30 April Us
vaccines 2018 2023
9 Cleveland Clinic Lerner Immune regulation of CNS viral recrudescence 375,123 4,501,476 15 May 30 June 2012 us
Col/Med-Cwru 2001
1d d eval f 1 13
Rati i ti RNA 1
10 New York Blood Center ational design and evaluation of novel mRN 844,900 4,224,500 Februapy _llanuary Us
vaccines against MERS-CoV y 2023

2018
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University of North . . . . 5 August
11 f SARS-CoV inf 739,947 7
Carolina Chapel Hill System immunogenetics of SARS-CoV infection 39,9 3,699,735 201 31 July 2017 us
12 Baylor College of Medicine RBD recombinant pr?teln—based SARS vaccine for 865,853 3,463,412 4 Mav 2012 30 April US
biodefense Y 2016
i i 1A
13 New York Blood Center Enhancing potency of jche MERS VéCClr}e by a novel 690,074 3,450,370 ugust 31 July 2021 Us
asplalum adjuvant combination 2016 y
. 31 January
14 Planet Biotechnology Inc A MERS-CoV receptor decoy 600,081 2,400,324 1 June 2014 us
2018
1
. . . Murine coronavirus neurovirulence role of type I
15 University of Pennsylvania interferon response 341,731 2,392,117 September 31 May 2019 us
2012
i 15 April 1 h
16 The Johns Hopkins Virus-like particle vaccine for SARS-CoV 386,641 2,319,846 > Apri 31 Marc US
University 2006 2012
] ) 31
17 Trudeau Institute Inc Regulation of memory cd8 t cell recruitment to the 162,974 2314,870 1 January Decermber US
lung 2008
2012
leveland Cl 1
Cleveland Clinic Lerner . X
18 Col/Med-Cwru Regulation of b cells in the CNS 346,025 2,076,150 September 30 June 2019 Us
2013
. . Balancing protection versus immunopathology by 1 August
19 University of Iowa RSV-specific memory cds  cells 376,900 1,507,600 o017 31 July 2021 Us
f I11 Ch f th h lonal 2
University of Illinois at aracterization of therapeutic human monoclona 31 August
20 Chicago antibodies against SARS 473,173 1419519 September 2012 us
2009
21 University of lowa Role of anti-SARS-CoV t cell response in pathogenesis 266,377 1,331,885 1June 2011 31 May 2016 us
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15
. S . 1A
” Texas Tech University Collabora'ltlve re'search m?dellng immune cl'ynamlFs of 349,841 1,049,523 Sentember 31 August Us
RNA viruses in reservoir and nonreservoir species p 2018
2015
. . . S . 1 August
23 Yale University The effectiveness of vaccines in clinical practice 157,391 944,346 31 July 2012 us
2006
. . . . . 31
o4 Dartmouth College Structure function ar.1d antlgelmmty of coronavirus 631,914 631,914 9 February December Us
spike proteins 2017
2017
11 d duced v h
A MERS- i i 1
25 Planet Biotechnology Inc mucosally targete 5-CoV vaccine produced in 236,488 472,976 Fobruar 31 Mare Us
plants Y 2018
2017
1 1 d based N %
Critical neutralizing domain-based vaccines against
26 New York Blood Center new SARGS like virus hCoVemc 232,909 465,818 December November us
2013 2015
Development of a subunit vaccine for MERS-CoV and
7 11 University Ith 196,14
2 Cornell University Ithaca other emerging coronaviruses 96,146 392,292 6 June 2018 31 May 2020 us
The University of Preclinical evaluation of an adenoviral-based 10 July
28 190,81 381,63
Pittsburgh MERS-CoV vaccine 0,815 630 2015 30 June 2017 us
University of Maryland Inhibition of the innate immune response by the SARS
1 4
2 Baltimore coronavirus 08,000 324,000 1July 2009 31 May 2012 us
. . . . 19 July
30 University of Jowa A novel strategy for developing a SARS-CoV vaccine 28,412 142,060 30 June 2016 us
2011
University of North Unlocking zika virus immune control and 1 August
31 Carolina Chapel Hill pathogenesis with the collaborative cross 135110 135110 2015 31 July 2016 us
Protein Sci 2
32 rCo emn SClte.nces Development of a coronavirus vaccine 13,416 134,160 6 30 us
orporation September  November
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2003 2012
30
Protein Sci 22
33 rotein SCle‘nces Development of a recombinant SARS vaccine 10,718 107,180 May November us
Corporation 2003
2012
. o . . 18 April 17 April
34 University of lowa Heteroclitic ar}d modified t cell ep'lt'opes in 28,536 57,072 8 Apri pri Us
coronavirus encephalomyelitis 2011 2013
1 April 1 h
35 The University of Tokyo Nlrp3 inflammasome control of by viral infection 111,800 223,600 P 31 Marc Japan
2015 2017
36 Natiorllal Inst.itute of The development of a new vaccine against hgman 48,100 144,300 1 April 31 March Japan
Infectious Diseases coronavirus that causes severe pneumonia 2016 2019
37 Natior}al Inst.itute of Analysis of eff§ct of cbanges 'in cell entry pathway of 46,800 140,400 1 April 31 March Japan
Infectious Diseases coronavirus on innate immune response 2017 2020
31
ional Insti £ for side eff f inacti ARS- 1
38 Natlor}a nst.ltute o Study for side effects o .mactlvated SARS-CoV 44,563 133,689 January Decermber Japan
Infectious Diseases vaccine. 2010

2012
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Table S3. Platform for detection and point-of-care diagnostics (Sub-cluster 1-3).

Estimated Geograp
.. . Average Estimated Total .
NO Organization Title Cost/Fiscal Year Cost (USD) Start date End date Rehlic(m
(USD) 5
! 31 A
i ugust
1 MedlC"'il Coll'e ge of Rapid point of care diagnostic for bioterrorism 1,526,585 9,159,510 September 8 Us
Wisconsin 2012
2006
1 Acad f Gh h I-based 11 f febril % »
Manipal Academy o 13003 hospital-based surveillance of acute febrile
2 1,557,522 7,787,61
Higher Education illness in western GHAT region of 57,3 /787,610 September  September us
2013 2018
3 Columbia Ufuvers1ty Diagnostic and prognostic l?lomarkers for viral severe 1,131,261 5,656,305 7 March 28 February US
Health Sciences lung disease 2014 2019
. . Point of care microfluidic diagnosis system for rapid
4 Laval University and sensitive detection of 811,888 4,059,440 1July 2010 30 June 2015 UsS
Medical College of Multiple POC device for antigen molecular detection
4 7 740,842
> Wisconsin of influenza other viruses 56,80 274058 8 July 2008 30 June 2014 us
6 University of C.alifornia San A rapid pan viral @icroarray diagnostic for category 888,279 2 664,837 9 August 30 June 2013 US
Francisco ac biodefense pathogens 2010
New genetic tools for comparative analysis of 1 April 30
7 Boston College emerging viruses and virus-host molecular 313,000 626,000 P September us
interactions in reservoir hosts versus spillover hosts 2018 2019
Respirat 1 £l tri int of lecul 1 March 28 F
8 Akonni Biosystems Inc espiratory pane (c)i‘;;gsrf(l)ztsijtiz’in of care molecuiar 300,000 300,000 are 8 February us
2012 2013
. . SBIR phase I rapid instrument free nucleic acid test for
9 Crosslife Technologies, Inc. pathogens and biothreats 224,929 224,929 1June2017 31 May 2018 us
Ari tat
10 rizona State Isolating viral particles from whole blood 69,165 207,495 7 February 31 January us

University-Tempe Campus
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2012 2015
1 University of Vllrglma Yeast based assays for chemical screens against 38,500 154,000 15 June 28 February US
Charlottesville SARS-CoV targets 2008 2012
Tulane University of Epithelial cells lining salivary gland ducts are early 30 April
12 7,1 7,1
Louisiana target of SARS-CoV 37,186 37,186 1 May 2011 012 us
office of Internat] Science Eapsi rap1<.i .smartphone?b.ased paper assay fabrication
13 . . for sensitive and specific detection of middle east 5,400 5,400 1June 2016 31 May 2017 us
&Engineering . . y
respiratory syndrome coronavirus MERS-CoV
Metagenomic research of virus infections in human .
K Pref 1 1 April 1 h
14 Uni y(;t(i) ref iim;f o clinical specimens by high-throughput DNA 187,200 561,600 P 31 Marc Japan
versity o Medicine sequencing in Thailand 2011 2014
Establish £ i is of feline infecti 1 April 1 h
15 Nihon University stab is nlle.znt of gene dlag.nos1s of feline in ectious 44200 132,600 pri 31 Marc Japan
peritonitis by the analysis of the viral genome 2015 2018
Erasmus Universitair Early detection of emerging viruses by next
1 isch 102,94 2 1 E
6 Medisch Centrum generation in situ hybridization 02,946 05,89 1July 2014 30 June 2016 v

Rotterdam
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Table S4. Structure-activity relationship modeling based virus prediction and activity modulation (Sub-cluster 2-1).

Estimated Average . Geograp
E Total
NO Organization Title Cost/Fiscal Year stimated Tota Start date End date hic
Cost (USD) .
(USD) Region
15 30
1 Blood SysteTnS Research Modeling viral entry and its inhibition using 406,843 2,034,215 December November US
Institute SARS-CoV
2007 2012
’ Harvard University Structurefand m;cf}t‘l.aniéms(i Ig);ogramm?d ribosomal 375,687 1,127,061 7 February 31 January US
rameshifting in coronavirus 2013 2016
Elucidation of the establishment and the virulence .
. . . . . 1 April 31 March
3 Osaka University factors of reverse genetic manipulation system of 48,100 144,300 Japan
MERS coronavirus 2016 2019
Using the data assimilation technology construction of 1 Januar 31
4 The University of Tokyo multiscale infection propagation model and 19,000 57,000 Y December Japan
evaluation 2011
2013
o . Analysis of coronavirus evolut101.1 mechamsm for the 24 April 31 March
5 Yamaguchi University purpose of appearance prediction emerging 21,700 43,400 Japan
coronavirus 2015 2017
Katholieke Universiteit Virus discovery and epidemic tracing from high
1,168,42 E
6 Leuven throughput metagenomic sequencing 168,428 3,505,285 1June 2015 31 May 2018 v
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Table S5. Studies on design of antiviral agents based on the structure and function of viral and human receptor proteins in Korea (Sub-cluster 2-2).

Estimated Average . Geograp
E Total
NO Organization Title Cost/Fiscal Year stimated Tota Start date End date hic
Cost (USD) .
(USD) Region
iversi ivi i 1 March
1 Umvers.lty ?f Alabama at Antiviral drug discovery and development center 6,948,532 34,742 660 28 February US
Birmingham overall 2014 2019
University of North Broad spectrum antiviral GS-5734 to treat MERS-CoV 9 August
2 1,31 4,77
Carolina Chapel Hill and related emerging CoV 310,955 6,554,775 31 July 2022 us
2017
3 Unlvell'ss}ty 9f P};llabama at Inhibitors of coroniwru;lfldehtl}'l ar;)ld cap methylation 996,397 4,981 985 1 March 28 February Us
irmingham as broadly applicable 2014 2019
1 h 28 F
4 Phelix Therapeutics, LLC Cathepsin 1 inhibitors as pan coronavirus therapeutics 1,460,695 4,382,085 Marc 8 February UsS
2015 2018
15M 30 April
5 Kansas State University Small molecule protease inhibitors against MERS-CoV 775,916 3,879,580 ay prt us
2018 2023
i i i 30 29
The Johns Hopkins Applying human factors and mathe.zm.atlcal nTodehng
6 Universi approaches to prevent transmission of high 1,222,700 3,668,100 September September us
v consequence pathogens
2015 2018
7 University of Minnesota Receptor recognition and cell entry of coronaviruses 457,831 2,289,155 us
Twin Cities ptor recognitio y of coronavi . 1207, 7 June 2016 31 May 2021
8 Emory University Nox1 and nox2 as therapeutic targets in influenza 359,366 2,156,196 1July 2012 30 June 2018 us
N . 1 Aopril
9 Umversn}.l of anesota Receptor recognition mechanisms of coronaviruses 369,995 1,849,975 5 May 30 Apri us
Twin Cities
2010 2015
10 gm\;.era’ghof I\Ilollilt-klll Platforms for synthesis et1.nd Festmg of emerging and 614,822 1,844,466 1 March 28 February US
arolina Chapel Hi zoonotic viruses 2011 2014
N it - . 1A ¢
1 Umvers.lty 9f Alabama at Novel nucleic acid bm.dmg proteins in emerging 312,952 1,564,760 ugus 31 Mav 2021 US
Birmingham viruses y

2016




Healthcare 2020, 8, x; doi: FOR PEER REVIEW

www.mdpi.com/journal/healthcare

12 Umversﬁy. of Illinois at Development of plpro and 3clpro pro.tease inhibitors 758,511 1,517,021 26 July 25 July 2012 Us
Chicago as novel SARS therapeutics 2010 y
13 Kineta Inc Development of novel 1sof1a'vc')ne drugs as 752,081 1,504,162 22 June 31 Mav 2018 US
broad-spectrum antivirals 2016 y
Blood Systems Research Broad spectrum antivirals targeting envelope
14 Institute proteolysis and viral uncoating 249,518 748,554 1June2013 31 May 2016 Us
15 Drexel University Coronavirus mod'ulatlon O.f cellula'r 'mlcroRNAs in the 212,438 637,314 29 August 31 July 2014 US
liver role in hepatitis 2011 y
. . I 15 A
16 Cornell University Ithaca Spike protein clea\./age actlyatlon and emergence of 209,452 628,356 5 August 31 July 2017 Us
coronaviruses with extended tr 2014 Y
Primi fusi ivation of the SAR 2
17 Cornell University Ithaca riming and fusion activation of the SARS 190,575 571,725 Slune o Mavools  US
coronavirus spike glycoprotein 2009 y
b 30
A novel nanobody with good druggability to prevent 8 December
18 New York Blood Center and treat MERS-CoV infection 241,450 482,900 2016 November us
2018
Autoi Technologi 15
19 utommimune “ecnologies Peptide inhibitors of coronavirus entry 225,000 450,000 June 31 May 2016 us
LLC 2014 Y
. Solid state synthesis and applications of
20 Glsynthesis Inc oligophenyleneethynes 191,458 382,916 1July 2010 30 June 2012 us
N . . o 1F 1
21 Umver;lti]t .of Maryland Repurposing of abl kmése 1r.1hf1b11[£.ors for treatment of 41,673 125,019 ebruary 31 January US
altimore coronavirus infections 2015 2018
C 1 nucleosid 1 nhib % »
. . . oronavirus antiviral nucleoside analogs inhibition
22 Vanderbilt University and reduced susceptibility 28,966 86,898 September September us
2017 2020
2 Dynport Vaccine Company,  Phase I clinical trial unit for therapeutics phase I trial 59,564 59,564 19 August 5 December US
Llc for MERS-CoV 2016 2016
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1
. . . . i 1A
4 Vanderbilt University Viral protein determma.nts (,)f coronavirus replication 149214 19214 Sentember 31 August Us
fidelity P 2014
2013
N - . . 1 April 1 March
5 Tokyo UruveQrsHy (?f Integra'ted medicinal chemls'tr)'r research of intractable 182,000 728,000 pri 31 Marc Japan
Pharmacy and Life Science diseases based on peptidic small molecules 2011 2015
% Kyoto Ph.arma'lceutical Design of nonpeptide inhibitf)rs .be'lsed on structure 52,000 156,000 1 April 31 March Japan
University analyses of the protease inhibitor complex 2013 2016
o7 Nippor.l Veterin..ary a.nd Life  The devel.opment of specific e%nti—co.ron.aflirus drugs 48,100 144,300 1 April 31 March Japan
Science University using the novel glycosidase inhibitors 2016 2019
d Lif 1 f end d de inhib o
. . Li D e 1
8 NlppOl’.l Veterm..ary a.n ife eve.opment of en 0§0me taf‘gete peptide inhibitors 44,200 88,400 January December Japan
Science University against enveloped viruses via endosomal pathway. 2011
2012
y oy Sumnelsdmiy doetlegtene -
Pharmacy and Life Science P . ’ ’ December P
diseases 2011
2012
31
Tokyo University of Development of nonpeptide type SARS virus protease 1 January
3 16, 32,
0 Pharmacy and Life Science inhibitors with aryl ketone structure 6,000 000 2011 December Japan
2012
Synthesis of smart virus like hierarchical structures
31 University of Bristol based on polymer peptide conjugates and the 122,285 244,569 1July 2012 30 June 2014 EU

potential application in drug delivery
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Table S6. Infectious Disease Epidemiological Investigation & Animal and Environmental Ecology (Cluster 3).

Estimated Average Estimated Geograp
NO Organization Title Cost/Fiscal Year Total Cost Start date End date hic
(USD) (USD) Region
26 S b 25
Leidos Biomedical IGF::OT::IGF operation of government-owned eptember
1 2 49,1 1
Research, Inc. contractor-operated (GOCO) R&D facilities 9/820,006 910003 2015 September v
2020
d dical b o
Leidos Bi i 2
2 cleos blotedica Respiratory viruses research 4,662,028 23,310,140 6 September US
Research, Inc. 2015 p
2020
) 25
Leidos Biomedical Emerging/re-emerging and related respiratory 26 September
2,256,2 22,562,327
3 Research, Inc. diseases NIAID/DCR 256,233 5623 2008 September Us
2018
4 George .Was}.ungton Ecology of MERS—COY 11;2 Cha.mells humans and wildlife 2 487,071 9,948,284 1 September 31 August US
niversity in Ethiopia 2018 2022
5 MontanaBState University - Dynamics of zoonot?c SYStiI-lls human bat pathogen 1,650,000 6,600,000 1 September 31 August Us
ozeman interactions 2017 2021
. Phase i clinical trial unit for therapeutics against
A
6 Dynport Vac](jne Company, infectious diseases evaluation of therapeutics for 857,452 2,572,356 23 August 28 June 2019 us
‘ MERS-CoV 2016
1 1A
7 Ecohealth Alliance Inc Risk of viral emergence from bats 503,136 2,515,680 8 September 31 August Us
2008 2013
8 Wadsworth Center Emerging infectious diseases training program 222,675 2,449,425 1 July 2004 31 July 2015 us
i t
9 Harvard School of Public Epidemiology of infectious diseases and biodefense 135,759 2,172,144 30 September 31 Mav 2014 us
Health 1998 Y
Fred Hutchinson Cancer Realtime tracking of virus evolution for vaccine strain
1 409,4 2,047,
0 Research Center 09,400 047,000 23 August 31 May 2021 Us

selection and epidemiological investigation
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2016
1 University of Michigan at ~ Career wa.stewatef treatme.nt as a.condu1t a.nd control 400,000 2.000,000 | Mav 2014 30 April US
Ann Arbor of emerging respiratory viruses in the environment y 2019
1 University of Utah Epidemiology and e'tl(‘)logy' of hospitalized 555,082 1,665,246 1 September 31 August US
pneumonia in children 2009 2012
North Carolina State Career big computation and the management of
13 University Raleigh emerging infectious diseases 180,310 901,550 1June2016 31 May 2021 Us
14 University of Colorado Epidemiology and pa.thogenesis of novel 132,300 793,800 | Mav 2008 30 April US
Denver coronaviruses y 2014
. I . . Avpril
15 Pasteur Institute from Investigating seasonal drivers o'f viral zoonoses from 134,900 674,500 > Mav 2017 30 Apri Us
Madagascar Madagascar fruit bats y 2022
. . e Epidemiology of zoonotic viruses in forest
f Calif
16 Umvers1tl})7;)VisCa rormia communities in a key biodiversity area of rural 121,699 608,495 15June 2016 31 May 2021 us
myanmar
17 . A.rlzona State lii small data I.nana.gement for. real tl.me data driven 157,296 471,888 1 September 31 August US
University-Tempe Campus epidemic spread simulations 2013 2016
University of Maryland Diabetic comorbidity and MERS coronavirus
18 Baltimore pathogenesis 214,359 428,718 13 June 2016 31 May 2018 us
ional A £ 12 Septemb 31 A t
19 Nationa . cademy o Forum on microbial threats 60,000 300,000 eplember HgUs us
Sciences 2014 2019
20 University .of Maryland The role of diabetes in rr.1idd1e east respi.ratory 58,282 116,564 1 August 31 uly 2020 US
Baltimore syndrome coronavirus pathogenesis 2018 y
1 . Col<.)rado State . 2nd international infecti.ous diseases of bats 6,000 6,000 | Mav 2017 30 April Us
University-Fort Collins symposium y 2018
L Appearance prediction of fruit bats from emerging 31 March
22 t 172, 4, i
Nagoya University infectious diseases in southeast Asia and Oceania 900 864,500 1 April 2013 2018 Japan
National Institute of Survey of middle east respiratory syndrome ]
23 Infectious Diseases 137,800 413,400 1 April 2017 31 March Japan

coronavirus of the dromedary in Ethiopia
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2020
Erasmus Universitair
1N b 31 Octob
24 Medisch Centrum Anticipating the global onset of novel epidemics 3,670,585 18,352,925 ovember crober EU
Rotterdam 2011 2016
L . A novel filtration technology targeted at enhancing 31
Vict Mart 1
25 1 01.'1ano arunez the European healthcare systems efforts in restraining 749,257 1,498,514 January December EU
Riomansa SI1 2011

the spread of the hospital infection

2012
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Table S7. Researches related to mechanisms of infection, the life cycle of SARS-CoV-2, and identification of virus-host interaction mechanism in Korea (Sub-cluster 1-1).

Estimated Average

Esti Total
NO Organization Title Cost/Fiscal Year stimated Tota Start date End date
Cost (USD)
(USD)
Severe acute respiratory syndrome (SARS) pathogenesis
1 National Institutes of Health and treatment method development using a porcine 24,545 24,545 1 July 2005 1 July 2006
coronavirus infection model
) Kookmin University A study on th.e enzymatic Charact.erization of virus helix 31,818 31,818 1 December 1 November
enzyme in severe acute respiratory syndrome 2005 2006
3 Kookmin University Reaction m'echanis.rn s'tudy on SARS Coro'naxfir.us helicase 45,736 137,209 1 November 31 October
and its applications to develop the inhibitors 2013 2016
. . . Database construction and collection of zoonotic pathogens
4 Kangwon National University in Korea 89,091 445,455 1July 2010 31 July 2015
5 Kyungpook National Functional studies on roles of MAPK signaling pathways in 37,030 111.091 1 September 31 August
University porcine coronavirus replication ’ ’ 2012 2015
A study for zoonotic potential of Staphylococcus spp. in
1 1
6 Chonbuk National University wildlife ecosystem: anti-microgram and molecular 44,093 132,279 November 31 October
characterization 2016 2019
7 Kyungpook National Functional studies on roles of intracellular signaling 30.704 9 111 1 November 31 October
University pathways in novel porcine delta coronavirus replication ’ ’ 2015 2018
A genetic characteristic study for zoonotic potential of
8 Chonbuk National Universi several pathogens from bat in Korea: Molecular 15152 45455
v characterization and identification of zoonotic viruses and ’ ’ 1June 2018 31 May 2021
parasites from bat using next genera...
Kvunebook National Investigation of virulence factors for porcine epidemic
9 Y [gJ}r)liversi diarrhea virus and development of reverse genetics-based 6,818 34,091 1June2018 31 May 2023
vy attenuated vaccine platform
10 Kookmin University Reaction mechanism study on MERS Coronavirus helicase 30,303 90,909 | March 2020 28 February

in the process of viral genome replication

2023
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Study on mechanisms of hepatitis C virus replication using

11 Hallym University host cellular proteins 181,818 363,636 1June2016 31 May 2018
ional Devel f antiviral bi ial h 1 h
1 Gyeongs.ang Natlona evelopment o anjc1v1ra biomaterial based on the 34,545 172,727 1 Mav 2009 31 Marc
University glycosidase and protease y 2014
13 Kookmin University Mechanistic study on ?ARS Coronavu‘t.ls h.ehcase in the 18,272 54,816 1 September 31 August
process of viral genome replication 2010 2013
. . Study on interaction between virus and membrane
14 Chosun University microdomains using model systems 9,091 45455 1June 2018 31 May 2023
15 Chungnjam National Identificsfltion of mechanism .of cor(.)navirus cross-species 45,455 136,364 | March 2020 28 February
University transmission and pathogenesis mediated by host proteases 2023
. Studies on the mechanism of the emergency of mutant
Chungnam National . . L . . .
16 Universi coronaviruses with the deletion in the spike protein and its 26,515 79,545 1June2017 31 May 2020
ty application
. . . Genetic and Biological characterization of important fungi
17 Chonbuk National University from bats in Korea 11,364 34,091 1June2019 31 May 2022
Kvunepook National Functional characterization of the interaction between the
18 Y I%rr)u ersi porcine epidemic diarrhea virus (PEDV) spike (S) protein 25,909 51,818 1 May 2009 30 April 2011
versity and its cellular receptor
19 Chonbuk National University Investigation 01.r1 the infection mechanism and.the control of 6,363 31,813 1 September 31 August
RNA viruses through monoclonal antibody 2010 2015
. . . . . . . 29 February
20 Kookmin University Mechanistic studies on the helicase of MERS coronavirus 60,606 181,818 1 March 2017
2020
Metagenomic study and molecular screening of rodent
21 Hallym University (Apodemus agrarius)-borne biothreat viruses using 34,091 68,182 1June 2019 31 May 2021
next-generation sequencing and targeted RT-PCR
Influence of heavy metal in the ultrafine particulate matter
22 Dankook University on the respiratory virus infection and respiratory 20,273 60,818 1June 2019 31 May 2022
inflammation
Gunsan University Investigation of the substrate recognition mechanism and
2 Industry-University development of natural inhibitors of SARS 3CL protease 15152 45455 1May 2010 30 April 2013

Cooperation Foundation
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Development of Spike protein expression technology for

24 Hallym University each genotype of swine pandemic virus 61364 61,364 1June 2011 31 May 2012
. . Development of Spike gene recombination protein
2 Hall 7,27 7,27
> allym University expression technology for porcine coronavirus diagnosis 57,273 57,273 1]June2010 31 May 2011
. N 1 1
26 Seoul National University A study on viral shedding of MERS-CoV 81,818 163,636 November 31 October
Hospital 2015 2017
Devel £ i Is f iddl D
7 Kyunghee University eve opme.nt of transgenic mouse que s for n’}ldd e east 34,091 136,364 3 December 30 November
respiratory syndrome coronavirus infection 2015 2019
28 Chl%ngn?m Nathnal Virus and Antibody kinetics of MERS-CoV confirmed cases 40,909 81,818 1 November 31 October
University Hospital 2015 2017
Screening of RNA aptamers that specifically bind to 31 March
29 Kookmin University Nucleocapsid and Spike proteins of SARS Coronavirus and 25,000 50,000 1 May 2009
inhibit their activities 2011
30 Chungbuk National University =~ Phylogenetic study of SARS-coronavirus and new virus 102,727 102,727 1June 2003 1 May 2004
. . . . . 1 February
31 Hallym University Researches on Viral Infectious Diseases 10,707 96,364 1 June 2005
2014
0 Center for Disease Control Immunogenocity of SARS-CoV 1'rece'ptor binding protein 30,455 60,909 1January = 31 December
expressed on coxsackie viral vector 2010 2011
. . . - . 28 February
33 WizTul BioLab Improved high-efficiency T4 DNA ligase 60,636 60,636 1 June 2016
2017
34 Kyungp9ok Natlonal Molecular characte.rlzatlon and dlag.nost.lc tool 54735 109,471 1January = 31 December
University development of porcine delta coronavirus in Korea 2016 2017
35 Animal aniPlant Quarantine Genetic analysis of swine pandemic virus 8,727 43,636 1 August 1 December
geney 2003 2007
36 Animal and Plant Quarantine Porcine virus diarrhea hospital human investigation 2,727 13,636 1 June 2003 1 December
Agency 2007
Animal and Plant ti
37 fumatan AgearlilcyQuaran ne Animal pathogenic virus genome construction research 30,303 90,909 1January 31 December
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Table S8. Researches related to platform for immunological response to viral infection and for vaccine development in Korea (Sub-cluster 1-2).

Estimated Average

Esti Total
NO Organization Title Cost/Fiscal Year stimated Tota Start date End date
Cost (USD)
(USD)
LA 31
i i i ugust
1 Korea Re.search Institute of Development of convergence solution for new virus 13,167,521 26,335,042 ) December
Chemical Technology infection 2016
2017
K Institute of Oriental 1A t
2 orea tnste of Lrenta Convergent solution for emerging virus infection 303,030 909,091 Hgus 31 July 2019
Medicine 2016 y
1 £ i i 1 i b %
3 Korea University Development o nex.t—ge.nerat.lon un.lversa vaccine to 181,818 181,818 1 December November
control viral infectious diseases 2015
2016
Devel f th i ibodi i iddl 1 h
4 Seoul National University eve opn.lent of therapeutic ant1b0<.iles agams.t MIC.ICI e 99,273 196,364 1 July 2016 31 Marc
East respiratory syndrome coronavirus and Zika virus y 2021
. . . The Interferon-targeting therapeutic mechanism to
> Seoul National University overcome the pandemic respiratory viral infection 20,833 125,000 1June2016 31 May 2022
I ification of TFH diff iati AGS f 1 h 29F
6 Seoul National University dentllvllgilsoré OV fh ere.ntlat%on a;lil targf.t 1 GS for 90,909 272727 Marc 9 February
-CoV vaccine using virus-like particles 2017 2020
7 Chonnam National University Establishment of experlmental moc?el.s for evaluating the 131,091 655,455 1 Mav 2009 31 March
safety and efficacy of antiviral drugs y 2014
1 f Th body f b %
. Development of Therapeutic Antibody for 3 December
8 Celltrion Co., Ltd. MERS-coronavirus 212,121 636,364 2015 November
2018
1 f Middl Synd b .
. . . Development of Middle East Respiratory Syndrome 3 December
? Catholic University Coronavirus (MERS-CoV) based on RNA vaccine platform 128,773 515,091 2015 November

2019
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30
. . D
10 F(orefa Research‘ Institute of Development of Immunoger} Candidates for the MERS 110,795 1443182 3 December November
Bioscience and Biotechnology Vaccine
2015
2019
1 f 1 model-based eval b %
Development of animal model-based evaluation system 3 December
11 K 1A 4 7
orea Central Academy for the MERS vaccine candidates 89,489 357,955 2015 November
2019
. . . . . D b 30
12 International V'accme Dlscox'/ery of MEI.{S_COY Vaccm'e Cfmd%date and 79,545 318,182 3 December November
Research Institute Evaluation of Vaccine efficacy using in vitro system 2015
2019
The verification of clinical efficacy and preventive effect 3 December 30
13 Seoul National University for MERS-CoV mucosal vaccine candidate against 47,341 189,364 November
respiratory viral infection 2015
2019
1 f 1 f th bod b %
. . Evaluation of neutralization of therapeutic antibody 3 December
14 Korea University against MERS-coronavirus 45,455 136,364 2015 November
2018
15 National Medical Center Immune response agalnsl’:1 MERS-Coronavirus infection in 40,909 81,818 1 November 31 October
Hmans 2015 2017
1 £ i 11i b %
16 Chonbuk National University Development o experlmenta. ive attenuated MERS-CoV 119,318 477,273 3 December November
vaccines
2015
2019
Korea Research Institute of Evah.latlon of safety and 1mmur}0gen1c1ty of Middle E?st 1 October
17 . . Respiratory Syndrome Coronavirus (MERS-CoV) vaccine 61,364 122,727 November
Bioscience and Biotechnology . . .
candidates in non-human primate 2018
2019
MERS-CoV eS1-77! i ti tructi d 17
18 Konkuk University S-CoV eS O.Vaccme an 1gen construction an 118,182 472727 30
efficacy evaluation
December November
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2015 2019
Prediction of weaning from veno-venous extracorporeal
L | . ith 1
19 Seoul Asan Hospital memb.rane oxygenatlon in adult patients with severe acute 59,001 118,182 11 Mav 2016 31 October
respiratory failure: Korean Exracorporeal Lung Support y 2017
Organization (KELSO) score
I AR i i 1D 1D
20 Konyang University mmune response t9 SARS c'oronav1rus N antigen and 45,455 45,455 ecember ecember
vaccine candidate study 2005 2006
31
. Development of therapeutic monoclonal antibodies 1 January
21 Center for Disease Control against MERS-CoV infection 332,727 998,182 016 December
2018
h £ 1 fh o
Korea Research Institute o Development of human DPP4 expressing transgenic
22 Chemical Technology mouse 90,909 272,727 22July 2016 December
2018
31
s . Development of fluorescence expressing MERS-CoV for
23 Yonsei University drug and vaccine evaluation 90,909 181,818 27 June 2016  December
2017
h £ f f d Prod f o
Korea Research Institute o Purification of MERS-CoV antigen and Production o
24 Bioscience and Biotechnology ELISA kit 123,966 123,966 20 June 2016 December
2016
. N ) . . 1 1A
25 Korea University Constructloﬁ of trlme.rlc MERS (?OV Spike protein for 72,727 72727 November 31 August
screening of antibodies against MERS-CoV 2016 2017
23
2% Osong Medical I.nnovation Screening of bigh a.ffinity MER'S-COV monoclonal 54,545 54,545 24 October December
Foundation antibodies using phage display library 2016
2016
L SARS coronavirus nucleocapsid DNA vaccine
27 Konyang University development 60,000 60,000 1July 2006 1 April 2007
28 Center for Disease Control Development and evaluation of an avirulent MERS-CoV 121,212 363,636 1 January 31




Healthcare 2020, 8, x; doi: FOR PEER REVIEW www.mdpi.com/journal/healthcare

for vaccine candidate

2019 December
2021
V 1. . f 1 Io . . . 31
29 Center for Disease Control alidation o MERS—C.OV .broad y neufcra izing antibodies 121212 363,636 1 January Decermber
in mouse in vivo for practical use 2019
2021
C f 1 o
truch rat s . .
30 Korea University onstruction of respiratory viral immunogenic Protem 36,364 72727 6 February Decemmber
probes for screening of neutralizing antibodies 2017
2018
. . . . f k- . 31
31 Center for Disease Control Expression and immunogenicity stud.y q Coxsac ' ievirus 28,788 86,364 1 January December
vector of SARS-CoV receptor binding protein 2008
2010
. . 1 December
32 Korea Technology Exchange Development of VSF for the treatment of viral diseases 17,273 17,273 1 May 2003
2003
Development of standard protocol for measuring the 16 Februar 30
33 Catholic University amount of vaccine candidate and the titer of antibody for 154,545 309,091 Hary November
MERS-CoV (1) 2016
2017
Eval f th d ff f ad b %
. . . valuation of the in vitro and in vivo efficacy of adjuvants 16 February
34
Sejong University for MERS-vaccine (1) 90,909 181,818 016 November
2017
Development of standard protocol for measuring the 16 Februar 30
35 Chonbuk National University =~ amount of vaccine candidate and the titer of antibody for 22,727 45,455 vary November
MERS-CoV (2) 2016
2017
1 f Food and d h lish f o
ti Institut F t tabli t of testi th i
36 National Institute o 0(? an S’ru. y on the establishment of tes 1ng me 0(.:1 for antl.body 290,909 581,818 1 January December
Drug Safety Evaluation titer and reference sera for evaluation of virus vaccine 2019

2020
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Agltlculture, Forestry. and Development of killed vaccine against PEDV, PDCoV and 1 January ot
37 Livestock Quarantine Rotavirus in pig 5,779 11,557 December
Headquarters 2018
2019

Development and industrialization of live attenuated 10 April

38 Korea B & P Co,, Ltd. bovine rotaviruses and coronavirus multivalent vaccines 37,576 112,727 9 April 2012
matched currently circulating viruses in South Korea 2009
Development of a high sensitivity and high specificity

39 Wells Bio Co., Ltd. immunochromatographic test kit for rapid detection of 245,455 245,455 15 May 2019 14 May 2020

MERS CoV antigen
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Table S9. Platform for detection and point-of-care diagnostics in Korea (Sub-cluster 1-3).

Estimated Average

Esti Total
NO Organization Title Cost/Fiscal Year stimated Tota Start date End date
Cost (USD)
(USD)
A Respi irus Heli 1 November 1 October
1 Kookmin University Severe Acute esplratory Syndro.m.e.Coronamrus eliase 89,091 89,091
Reactor Study and Activity Inhibition RNA Aptamers 2006 2007
5 Kookmin University SiNW FET-based Blo—Mgle:ular Multiplexed Diagnosis 60,982 182,045 1 November 31 October
ystems 2013 2016
3 Yonsei University Development of organic-inorganic hybrid 3D 3,385 416,364 31 August
nanostructure
2022
. . . . 1 1
4 Konkuk University Detect.mn .atr:d conft'rol l())f alrbor?le1 MERS ;zlru; bli)aerosols 30,172 90,515 November 31 October
via airborne fine biomaterial control technology 2015 2018
Visualization of influenza virus using Qdot-aptamer
1 1
5 Sogang University beacon and 3D photonic crystals for enhancement of 45,455 45,455 November 31 October
fluorescent signal 2016 2017
6 Kore.a Advanced Institute of Development of rapid immunoassay and monitoring 17,636 88,182 16 August 31 uly 2015
Science and Technology systems for zoonosis 2010 y
Advancement of Specimen Processing and Evaluation of 31 March
7 Seoul Asan Hospital Ultrasensitive Diagnostic Platform Technologies for 30,636 153,182 1July 2016
Emerging Viruses 2021
The development of prompt and customized genetic 28 Februar
8 Chonbuk National University engineering technology-based approaches for the control 53,036 477,328 1 June 2017 y
of disastrous infectious diseases 2026
Development of platform technology for highly sensitive
. . . . . . e 31 March
9 Konkuk University detection of emerging viruses using gene amplification 48,182 240,909 1 July 2016
and fluorescence monitoring 2021
L Biomimetic LSPR nanosensor for rapid diagnosis of lethal
10 Sungkyunkwan University epidemic virus diseases 11,364 34,091 1June2018 31 May 2021
Korea Institute of Science and Highly multiplexed particle-qPCR for respiratory viral
11 gy P P infectiqon P Y 90,909 454,545 1July 2016 31 March

Technology
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2021
Devel £ ic- int-of- Itipl 31 March
1 Samsung Seoul Hospital evelopment o gene.tlc bas.ed point-of-care multiplexed 37,273 186,364 1 July 2016 arc
diagnostic system y 2021
26
13 Gwangju Institute of Science The deveIoPment .Of mor}itoring system f.or detecting of 90,909 90,909 27 March Sentember
and Technology transmitted disease in the inside environments 2018 p
2018
Ultrasensitive MERS-CoV Biosensor Composed of
. . Multi-functional DNA 3 Way-Junction Probe based on
14 Kwangwoon University Electrochemical-Surface Enhanced Raman Spectroscopy 15,152 5455 1June 2018 31 May 2021
(EC-SERS) Dual Detection System
h Insti £ hnology for biorisk fiel o
15 Kor?a Researc .Instltute o BT /IT /NT convergence techno logy for biorisk field 45,455 45,455 1 August December
Bioscience and Biotechnology diagnosis and monitoring 2008
2008
31
16 Kor?a Research. Institute of Next-generation virus detection and control technology 17455 87,273 1 January December
Bioscience and Biotechnology development 2019
2023
Development of rapid diagnosis reagent and protein 1 March
17 Geneclone Corporation vaccine production technology for intermediate and 79,091 79,091 1 April 2004
intermediate respiratory syndrome (SARS) 2005
Developing Multi-plex and portable nucleic acid 31
18 Genolution Inc. extraction instrument and reagents on-site emergency test 538,405 1,615,216 1 May 2016 December
of infectious diseases
2018
1 hnol 1 £ ble b for th b %
K Electronics T D t t i i t t 1D
19 orea Electronics Technology evelopment of portable biosensing system for the 623,727 2 494,909 ecember November
Institute detection of acute and infectious viral diseases 2015
2019
20 Biometrics Technology Co., Development and production of diagnostics for rapid 190,909 572,727 1 September 31 August

Ltd.

diagnosis of respiratory diseases

2014

2017
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1 Center for Disease Control Development of Strategy f9r Co?trol of Emerging and 454,545 454,545 1 December 1 December
Re-Emerging Viruses 2004 2005
Devel fd 1 th d 1 f >
. . . evelopment of diagnostic algorithm and evaluation o
22 Catholic U ;
atholic University rapid isothermal amplification assay 88,636 354,545 1 April 2016 ~ December
2019
1 f id di i hnol fi Itipl %
23 Konkuk University . Deve opm'ent o ra.pl '1agr}os1s technology for mu tlp. e 30,606 91,818 3 December November
influenza virus strains using isothermal gene amplification 2015
2018
D ful f ly developed d %
. . . . D
o Seoul Asan Hospital iagnostic usetulness ? ne.w y 'eve OPe 1agnostic tests 45,455 136,364 3 December November
for emerging infectious diseases 2015
2018
, ; 31
D i hnol f i
25 Sogang University eve .opment of biosensor tec n.o ogy for detectmg corona 49273 49273 1 March December
virus based on graphene oxide-gold nanoparticles 2017
2017
31
. . . 1
2% Center for Disease Control Development of dlagnc?stlc resc'mrces fo? the rapid 181,818 545,455 January December
response of emerging respiratory viruses 2016
2018
l . f . . . f 1- . 1 24
7 Rapigen Inc. Evaluation o MERS—COY dl.agnosw kits for clinica 272588 272588 December 23 October
application 2016
2015
| 24
E ti f MERS-CoV di is kits for clinical
08 Wonkwang University valuation o S-Co V diagnosis kits for clinica 263,636 263,636 December 23 October
application 2016
2015
29 Seoul National University Evaluation of MERS-CoV diagnosis kits for clinical 181,818 181,818 24 23 October

Hospital application December 2016
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2015
1 £ kits for cl 1 »
E . ERS-CoV di - . 5
30 Kogene Co,, Ltd. valuation of MERS-Co ’ dl'agnosm its for clinica 170,909 170,909 December 8 October
application 2016
2015
Improvement of genetic diagnostic system and 31
31 Center for Disease Control development of serological analysis for MERS-CoV 51,515 154,545 1July 2014 December
detection
2016
A study on the construction of a dual antigen / antibody 1 Januar 31
32 Center for Disease Control detection ELISA diagnostic system using SARS (severe 17,576 52,727 Y December
acute respiratory syndrome) recombinant protein 2005 2007
1 £ hnology for d £ 18
1 . Development of new technology for diagnosis of SARS
33 Yonsei University virus using Aptamer 125,455 125,455 September 17 June 2008
2007
Development of rapid diagnostic system for detection of
34 PCL Co. Ltd. Human coronaviruses based on POCT 90,909 20,909 7July 2017 6 July 2018
14 13
Development of nano-pattern plastic sensor based on
Fl ., Ltd. 1 2 1
35 exense Co, Ltd surface plasmon for diagnosis of viral diseases 95,60 391,205 December December
2016 2018
. 20 19
36 Paxgenbio Co,, Ltd. Development of Universal Lateljal flow assay system and 181,818 181,818 November .
STI10 kit
2015 2016
Developed molecular diagnostic kit for influenza A, 1 October 30
37 Paxgenbio Co., Ltd. Influenza B, RSV field diagnosis based on isothermal 102,727 102,727 September
amplification and lateral flow analysis technology 2019 2020
L Development of rapid molecular diagnosis kit for 30 April
38 Hanyang University companion animals using real-time PCR method 79871 79871 1 May 2016

2017
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30
i i 1D
39 S Biotech Development' of 51m'ultar1e01‘15 c(l;tectlon' technology of 56,909 56,909 ecember November
coronavirus using on-site diagnostic system 2016
2017
. . Development of Safety and Efficacy Evaluation 28 February
40 Yonsei University Technology for MERS In Vitro Diagnostics 138,273 138,273 1June 2016 2017
National Institute of Food and Research ar.1d devel'opmen't of'guldehnes fo'r perfor@ance 1 January
41 . evaluation of diagnostic biosensor medical device 181,818 181,818 December
Drug Safety Evaluation . .
appropriate for POCT environment (1) 2016 2016
d d £ fied ref 1 b %
. , . . Study on production of certified reference materials 16 February
42 Sungshin Women's University (CRM) for molecular diagnostic of infectious diseases (1) 33476 66,953 2016 November
2017
Development of diagnostic and evaluation techniques
1 h 1
43 Seoul National University using n-protein of SARS (Severe acute respiratory 63,636 63,636 Marc November
syndrome virus) 2006 2006
Ministry of Agriculture, Food
and Rural Affairs, Ministry of Establishment of genetic diagnostic method for the 1 January
4 Agriculture, Food and Rural detection of Middle East Respiratory Syndrome virus 25,636 25,636 December
Affairs, Animal and Plant P yoy 2014 u
Hygiene Research Division 20
45 Animal and Plant Quarantine Domestic separation SARS corona, Rotavirus 236,364 172727 1 January 1 December

Agency

characterization and diagnosis method development

2005

2006
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Table S10. Structure-activity relationship modeling based virus prediction and activity modulation in Korea (Sub-cluster 2-1).

Estimated Average

Esti Total
NO Organization Title Cost/Fiscal Year stimated Tota Start date End date
Cost (USD)
(USD)
Basi h i i 1 September 31 August
1 Yonsei University asic research on new dru.g candld.ate discovery based on 296,970 890,909 P g
cheminformatics 2006 2009
) Korea Research Institute of Development of viral recombination prediction and 30,303 279 77 1 January 31 August
Bioscience and Biotechnology validation technique using bioinformatics 2014 2022
. . . Big-data analysis on viral infection using epigenetic
3 Kingdom University information 48,158 144,475 1June 2016 31 May 2019
. . . Simulation study for the prediction of zoonotic infection
4 Seoul National University risk using genetic variation markers of viruses 26,515 79,545 1]June2017 31 May 2020
30
5 Korea University Deyelopment of universal countermeasures against viral 140,151 560,605 1 December November
diseases based on X-ray free electron laser technology 2016
2020
Research on genetic variations associated with local
1N b 31 Octob
6 Seoul National University adaptation of indigenous African cattle via modeling 31,818 63,636 ovember October
large-scale SNP sequence data using deep learning 2016 2018
31
. . . . . 1 January
7 Center for Disease Control Variation predict and viral attenuation of MERS-CoV 254,545 763,636 December
2016

2018
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Table S11. Studies on design of antiviral agents based on the structure and function of viral and human receptor proteins in Korea (Sub-cluster 2-2).

Estimated Average

Esti Total
NO Organization Title Cost/Fiscal Year stimated Tota Start date End date
Cost (USD)
(USD)
Discovering ligands that bind to RNA-like knot structures 1 September 1 August
1 Sungkyunkwan University through computerized compound group searches and 22,727 45,455
biochemical activity analysis 2003 2005
) Sungkyunkwan University RNA Psel.ldoknot Targeted Vlrtuall Screening: Dlscovler.y of 6,364 6,364 1 November 1 October
Novel Ligands that Regulate -1 Ribosomal Frameshifting 2005 2006
. . Development of Candidate Anti-frameshift Drugs against
3 Sunglkyunkwan University SARS Coronavirus through Lead Optimization 104,545 104,545 1July 2008 30 June 2009
Studies on development of novel antiviral agent based on 1 March
4 Pusan National University mechanism of target enzyme, S-adenosylhomocysteine 22,727 45,455 1 May 2005
hydrolase (SAH) 2007
31
5 Institut Pasteur Korea Preparedness to Emerging Viruses 500,035 3,000,210 30 June 2017  December
2022
Ilyang Pharmaceutical Co., Deriving new candidates for development of therapeutics 31 March
152,727 763,63
6 Ltd. in the Middle East Respiratory Syndrome > 63,636 1]July 2016 2021
. . Safe and high-throughput pseudo virus-based screening of
7 1 17 7!
Ulsan University natural compounds to inhibit emerging viruses 26,6 2,852 1June2017 31 May 2020
Devel f antivi i ive si £ 1 1
3 Ewha Women University evelopment o a;;g;gué sée;z :::;g:stmg active sites o 22815 45,630 November 31 October
- 2016 2018
Development of therapeutic target and candidate for 31 March
9 Hallym University immunotherapy against middle east respiratory syndrome 83,636 418,182 1 July 2016
coronavirus (MERS-CoV) 2021
. . Structural Study of SARS Helicase and its Complex with 30 April
10 Konkuk University RNA Aptamers 14,300 42,900 1 May 2009 o1
11 Sungkyunkwan University Development of antiviral drugs that control new infectious 20,909 20,909 1 November 31 October
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diseases through leading material optimization research

2009 2010
1 Korea Advanced Institute of ~ Development of novel therapeutics for infectious diseases 178182 356,364 1 November 31 October
Science and Technology through activation of innate immune system 2015 2017
K R h Institute of 31 March
13 . or('ea eseare . nstte o Development of biomaterial for virus infection control 287,091 1,435,455 1 Mav 2009 are
Bioscience and Biotechnology y 2014
Korea Research Institute of Optimization and action mechanism study of biomaterial 31 March
14 103,636 518,182
Bioscience and Biotechnology (JSC, KW-200) for virus infection control 1 May 2009 2014
31
. e o . 1
15 Kor?a Research. Institute of Developmgnt of eco frl'end.ly act'lve 1%)101rr1ater1a.ls for 222197 2 666,364 January December
Bioscience and Biotechnology preventing and treating infection inflammation 2009
2020
h £ 1 £ f f fi o
K R Insti D i i i 1
16 : or?a esearc . nstitute o evelopment o Cand.ldat.es or.treatment or infectious 45,455 45,455 January December
Bioscience and Biotechnology viral infections 2008
2008
17 Jeollabuk-do Biological Antiviral and anti-harmful microorganism preparations 7 891 7 891 1 March 28 February
Industry Promotion Agency using natural plant extracts ’ ’ 2012 2013
18 Chungnam National Development of feline infectious peritonitis antiviral agent 108,943 108,943
University p p & , , 1June 2014 31 May 2015
I ification of i F functi 1D 1
19 Immunemed Co., Ltd. der;a 1ijalt10nfo new bc'ytoktlr;/eS;/S ur;ctlorl ar.1d 80,909 80,909 ecember November
production of recombinan secretion strain 2005 2006
Common infectious disease treatment research and
20 Wonk Universi 236,364 1,181,818 i
onkwang University development project 1 May 2005 1 April 2010
1 £ b b did b %
. . . Development of recombinant subunit vaccine candidates 3 December
21 Chonbuk National University for the protection against MERS-CoV infection 68,182 272,727 2015 November
2019
Protei i ing-based MERS virus infecti
p  KoreaAdvancedInstituteof o 0 e?(izie;g:/gellz)as;ent anj MERS virus surface 9,091 9,091 ; 3
Science and Technology PP P , pme o ¢ ’ 1 April 2017
protein structure identification December
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2017
. Development of natural product-derived agents for the
3 Gueulri Co, Ltd. Preverlftion and responsz to virus infectiongin animals 157,091 157,091 1July 2013 30 June 2014
Gachon University Development and industrialization of treatment materials 26 25
24 Industry-University for chronically infected Hefei virus using domestic plant 34,545 172,727 December December
Cooperation Foundation resources
2011 2016
Research on the development of therapeutic agents for 30 April
25 Immunemed Co., Ltd. viral diseases through the discovery of new antiviral 30,000 90,000 1 May 2006 2000

substances and production of recombinant proteins
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Table S12. Infectious Disease Epidemiological Investigation & Animal and Environmental Ecology in Korea (Cluster 3).

www.mdpi.com/journal/healthcare

Estimated Average

Esti Total
NO Organization Title Cost/Fiscal Year stimated Tota Start date End date
Cost (USD)
(USD)
Research on basic technology for prevention of common 1 September 1 August
1 Seoul National University . . . 301,515 904,545
infectious diseases 2006 2009
d Real k d £ b %
IoT B Realtime Tracki 1D
5 Korea University oT Based Rea ’Flme racking an Ma'nagement 0 90,895 90,895 ecember November
Infectious Diseases in Hospital 2015
2016
Studies on the Development of MERS Diffusion Route 29 28
3 Seoul City University Detection and Prevention Technology: focus on public 45,455 227,273 November November
transportation users
2019 2024
Mathematical Control Strategies for Effective Preventive
4 Inha University Measures Against Epidemics: Macroscopic and 26,515 79,545 1June 2017 31 May 2020
Microscopic Viewpoints
31
i 7
5 Konkuk University Mathematical model?, of cc.)ntact @anagement and spread 90,009 181,818 November December
of infectious diseases 2018
2019
24
1 ional Uni i 23 Octob
6 Seou Natlona. University Research on the pursuit of immunocompromised MERS 363,636 363,636 December October
Hospital 2016
2015
7 National Medical Center Clinical and 1mmun910g1cal st‘ud}./ of 3 years after infection 227971 227971 8 December 7 December
in MERS patients 2017 2018
lini di logical study of fter infecti b o
8 National Medical Center Clinical an immunologica stu yo 4 years after infection 181,816 181,816 1 February December
in MERS patients 2019

2019
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Developed mobile sound pressure booths to prevent

28 Feb
9 Woori Airtech Korea Co., Ltd. secondary infections and medical staff when treating 58,237 58,237 1 June 2016 ebruary
various infectious diseases such as MERS 2017
31
10 National Inst.itute of Animal Analysis and monitoring of clinical. and epidemiological 45,455 90,909 1 March December
Science features of African Swine Fever 2020
2021
Agriculture, Forestry and 31
gI:lCll ure, rores r}{ an Studies on surveillance for porcine delta coronavirus in 1 January
11 Livestock Quarantine Korea and its pathogenici 39,455 78,909 December
Headquarters p & ty 2016
2017
Agriculture, Forestry and L. . . . . 31
Monit d biol 1ch terist f 1
12 Livestock Quarantine oni ormg and bio ogl'ca charac e:rls 1.cs of canine 34,802 104,405 January Decermber
parvovirus2 and feline coronavirus in Korea
Headquarters 2019

2021




