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Abstract A coronavirus disease 2019 (COVID—19) is a new global health problem. The Korean
government is pursuing to gain its future growth engines and promoting short—term economic
stimulation by investing in research and development (R&D) to improve national technological
capabilities that can respond to the spread of the global epidemic. It is required to need knowledge
information to establish the direction of future national planning thru understanding the status quo of
R&D investment in terms of research fields. Four corona—related R&D fields were drawn on the basis
of analyzing major nations’ R&D funding data (USA, EU etc.) and two differentiated R&D fields were
added through comparative analysis with domestic R&D projects. Domestic and foreign research
organization—the research title—the scale of the research funding—the project period were presented in
terms of the suggested 6(7 details) R&D research fields. Meanwhile R&D projects that have featured in
the convergence of interdisciplinary were provided. This study proved the excellence of coronavirus
detection and on-—site diagnostic capabilities that are currently globally highlighted by deriving
differentiated research fields from the domestic competitive advantage fields related to corona viruses
and also suggested intensive investment research fields.
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20194 12¢€ = ZHjo] A $-3F (Wuhan)ol| A4
o 357 F3S doy)= Ao Wy AF ARy
Hlo]2]2(2019—nCoV, COVID—19)¢] ¢l HLA=
A JF7E ANE 5585715 Fw— AR to]H 2
(SARS—CoV)2} f-AFsF SARS—CoV—2%°] Y& A tH11.
SaollA] AlRME 7 E AblE 29 27 AR qFRE
v, B, QR 9 gy o 2 e s 1ol
7t AR 2 G2t o =7 #7F FA
7k A, v 39 11 AlA A7 (WHO) &=
‘AlFQ ZF A%} t)5-3 (Pandemic) & AAsHA H Ak
[2].

el 19 199 HEx2 x4 nud ¥ A
AAbg] 749 shto g dA) oF 10,3848 (4.8.144] 715),
AAH 07 ok 1,432,069l o)=L glom Ak &
7} B S7FskAL 9l Aot 3] A1 AR vte]
2~(COVID—-19) ¢ 2715E ARE= 913 AFS
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THHOZ AAIBAL = AT g Aol wek
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2.1 A7 "oy 4
s vlolE 2 # Sule] ATrAlE A8k 9
sto] v, A, 9, T 2 =P Txdqteh o
H A T2} AR DBEHE 7} R&D A ARES
T 72 =7PE dolH o] -5E Table 10 1
ERi Sl

Table 1. The sources of national scientific research funding
data of the major nations and South Korea.

Sources

e NSF (National Science Foundation)
— https://www.nsf.gov/

e NIH - STAR Metrics -
— https://www.starmetrics.nih.gov/

Nation

Us

* CORDIS (Community Research & Development
EU Information Service)
— http://cordis.europa.eu/
e KAKEN (Database of Grants—in—Aid for Scientific
JP Research, KAKEN)
— https://kaken.nii.ac.jp/ja/
e NSFC National Natural Science Foundation of China
CN (NSFC)
— http://npd.nsfc.gov.cn/

e NTIS(National Science & Technology Information Service)
— https://www.ntis.go.kr/

o] =8 7K, fH, G, T9)] R&DE H

AEA 7] QEl Sl A BAT A (KISTD ol A
S Akl A Al FEE =7F R&D A ARE =
slalo] @l dlo]E | o] ~(database) 2 T-F3FSITH
[14,15]. =7} R&D A HH = 2012Lﬂ~2018tﬂoﬂ T
gy BE IS gPoR a9, FEE = AR
= 1,172,17473¢]9, %718 PM A<= Table 29 1}
ER AT
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Table 2. The number of national scientific research
funding data of the major nations.

Table 3. Search terms of coronavirus—related research and
the number of selected patents in the four

countries.
Nation Sources Number
e NIH - STAR Metrics 703,385 Search count
Us Search terms
e NSF (National Science Foundation) 44,688 US | EP | JP | CN |Total
EU « CORDIS 42,419 (corona* and virus*) or coronavirus# or
mers—cov or sars—cov or covid or - e o
Jp * KAKEN 128,869 "severe acute respiratory syndrome" or 515110 32 65 | 622
CN* o NSFC 252.813 "middle east respiratory syndrome"
Total 1,172,174 | S | AR | =2 | (coronas KR 170
| sars* | mers+)

*CN (China) : 2012-2017

T8 =7Hv=, {4, 4, $5)d tiati R&D
AE T EFAAZ ERsh] 8l 334712 439
SCOPUS®] All
(ASIC) =5 &gal3ich 7} HAPERE ASIC =5
ol3l7] Y38l 7] Al8H5(machine learning) WS &
shlnt ([14] #Han). AAAR] dole] F-%274-2 Fig. 1
of vebl ATt

Science Journal Classification

O Data collection from national R&D funding
data of leading nations

= USA: STAR METRICS / NSF

= EU: CORDIS (Community Research and
Development Information Service)

= Japan: Database of Grants-in-Aid for
Scientific Research(KAKEN)

= China: NSFC National Natural Science
Foundation of China (NSFC)

l

O Standardization of heterogenous national
R&D funding database

l

O Establishment of single classification system
thru allocating All Science Journal
Classification (ASJC) codes to all national R&D
funding projects

Fig. 1. National R&D funding database establishment
process.
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318laL, =EE A¥E 7o 2 VOSViewer (Leiden
University, the Netherlands)E &-&3}o] A|Z+3}351A
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Fig. 2. Clusters of coronavirus—related research and
development.
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311 (BE2E 1-1) Hlolz]2 WA
717, w4k 1 i v Ve
SYZE 12 TR gow S 5 AT E

H 2 1-12 F 771 AR F43=o] k. University
of Texas Medical Branch (Galveston)®l|A] <=3t
Aanlysis of SARS coronavirus host cell interactions (&
A7717k 2012-2017, HAG Bt AZF A1) 3227
=22]) 2 new paradigm for host and viral gene
regulation by MERS coronavirus NSP1 (& <7-7]
3k 2015-2020, FANF Bt AZF A7) 3463 &),
University of Maryland(Baltimore )4 X&)%} Role
of the epithelial growth factor receptor in SARS
coronavirus pathogenesis(Z A7]1%F 2011-2016,
A F A3 A 376 E), University of
North Carolina(Chapel Hill)2] SARS—COV pathogenic
mechanisms in senescent mice (F <A77k
2008—2013, #HAIG H1 A7 A7 4883 ) T
I} 22 R&EDER 5 o)A, ol A 749 B

2 o B

=

Table 4. Virus pathogen infection and replication mechanism,
virus—host interaction mechanism

EA7NA, vlele] -5 42871 i v Vs R
rgrskAtt. 3 &l S ¢ El= Cell Biology(1307),
Developmental Biology(1309), Parasitology(2405),
Biochemistry, Genetics and Molecular Biology
(miscellaneous)(1301), Immunology(2403), Virology
(2406) To= TAE tetAl FHiE Hola Utk
(Table 4 #31).

312 (E82H 1-2) 7i5del gk A
2 owal v A EHE e
o2y 1-2% A F 9] FAR F/3E ] drk
=2 ~F 1-2+% Dana—Farber Cancer Institutel] 4]
Z=8)3l Broad spectrum neutralizing human ABS to
SARS and related coronaviruses (& <I77]3k
2010-2015, FAG Ht A3 A4 1,1043 2e)),
i)
Development of a coronavirus vaccine (& <7-7]
3k 2003-2012, #AF Bt AZF AH]: 133 22)
2 Development of a recombinant SARS vaccine
(F 7713k 2003—2012, FHAG 3t AZF A4 10

g
(S
%
o

g QA

Protein Sciences Corporation®l] 4]

Table 5. Platform for immunological response research

investigation. ) . .
and vaccine development for infection.
Aver. of Total
Oreanizati Yearly Project Maior Aver. of [Total Projec
¢ R&D Title Grant/ | Period | /ST Yearly | Period | ypior
on Project |Start| End - Organization R&D Title Grant/
. Start | End | ASJIC(5)
(US$) | Year | Year Project Year | Year
University 1307; (US$)
of Texas Analysis of SARS 1312; Dana—Farb Bl’_O:dd spectrum 1301;
Medical | coronavirus host cell 399 055 2012|2017 | 2405; or Cancer neutralizing human Abs o4 104.962 2010|2015 13135
Branch interactions ’ 2406; Institute SARS and related ’ ’ 2405;
Galveston 2710 coronaviruses 2406; 3401
. . L 1309; University . 1301;
University| Characterization of a 13111 of Virginia Immune regulation of 1307:
of bacteriophage tubulin ’ Charlottesy irus clearance and tissue(1,549,489/ 2009 | 2014 1313f
California involved in viral 411,374|2013|2017)  2406; . injury at sites of infection| Y
San Di licati 3003; ille 2403; 2406
>an Diego replication 3109 University o 1311
Universi 2405; of Moleculgr blglogy of 1313
OI;“’[‘eSL? New paradigm for host 2406: Pennsylvan coronavirus induced | 293,827 1985|2015 2406:
* i i ’ . demyelination ool
Medical |20 Viral gene regulation| 546 109 |901519020|  2710; ia Y 2723; 2726
by MERS coronavirus . .
Branch < 2726; . 1410;
Galveston NSP1 2743 Protein 1 1 elopment of 2714;
avesto Sciences cevelopment ol a = 44 495 19003]2012] 2%
1301; Corp coronavirus vaccine 2908;
University Role of anti—SARS—CoV 1307; ) 2920; 3611
of ToWA | T C;;ihlzengis: in | 372,928)20112016 ;iég Protein Development of a é;ég
§ y Sciences recombinant SARS 10,718 12003|2012| . )
2406 . 2919;
305 Corp. vaccine 9920: 3611
University| Role of the epithelial ) =
. 1307; . . .. . 2405;
of growth factor receptor in 2011 12016| 1313: University |Preclinical evaluation of 2706:
Maryland SARS coronavirus 376,852 2727f of an adenoviral based 190,815 |2015/2018 2723f
Baltimore pathogenesis 3004 Pittsburgh| MERS—CoV vaccine 0795: 3401
University 1301; National .
of North | SARS—CoV' pathogenic 1307; Institute of 11 Pevelopment of a b
Carolina mechanisms in 488,268 (20082013 1313; Infectious human coron virg that 48,100(2016 2019 2740j
Chapel senescent mice 2403; Diseases | man coronavirus that . e
Hill 2405 (Jp) causes severe pneumonia 2908; 3611




F7h §3 RED 7131S 918 22W AT A Jue] HEAT T2 ol ATE FHOE 99

Z @2), University of Virginia (Charlottesville) 2]
Immune regulation of virus clearance and tissue
injury at sites of infection (& 7|7k
2009-2014, IAG Fg A3t A4 1,5497 &),
University of Pittsburgh®] Preclinical evaluation
of an adenoviral based MERS—CoV vaccine (% <1
7713k 2015-2018, HAIE Ht AZF A5mH]: 1903
ge]) 3 Z2 REDEE T H A, Gl ek ¥

A Hhg- A B aal A B EYE VR
). sid E8]~E = Biochemistry, Genetics
Biology (miscellaneous)(1301),
Genetics (1311), (1410),
Parasitology (2405), Molecular Medicine (1313) &
o= FAE vEtA| 2 = o] Tt (Table 5 i),

and Molecular

Industrial relations

313 (E212H 2) 72—g4 K99 7|9k vlolg]
o5 2 &4 24 Vs
SU2E 2% F 570 IAE 3ol o
B 2% Blood systems research instituteol| A $=883+
Modeling viral entry and its inhibition using
SARS—COV (F 7717k 2007—2013, ¢+ A1)
3953 @#]), University of Washingtonol|l A %l &)%
Structural studies of coronavirus fusion proteins
(Z A7717F 2016—2021, FAG F+ A7F AT

= R

Table 6. Structure—activity relationship modeling based
virus prediction and activity modulation.

A;er.lof [Total Project
early Period ;
Organization| R&D Title Grant/ Alg/ﬂaé?g)
Project |Start| End >
(US$) | Year | Year
SBé(t)ggls Modeling viral entry and| g(l)i
il its inhibition using | 395,225 [2007 |2013 >
Research SARS—CoV 1410;
Institute j ° 1702; 2714
Uang[l’SltY Structural studies of 31(1)2
Washingto coronarviuisn fusion 167,402 {2016 2021 2714
n proteins 2740; 2908
University| Structure function and 582
of Texas [antigenicity of coronavirus| 627,157 |2017 {2022 17021
Austin spike proteins 0714: 24)08
Analysis of coronavirus 1401
Yamaguchi|evolution mechanism for 17OZj
University the purpose of 21,700 (2015|2017 2216‘;
(JP) appear‘ance predlc-tlon 9740: 2902
emerging coronavirus
National | Analysis of effect of 1207
Institute of] changes in cell entry 14IOj
Infectious | pathway of coronavirus | 46,800 |[2017[2020 2721f
Diseases on innate immune 9911: 2914
(JP) response

16771 2&), University of Texas(Austin)2] Structure
function and antigenicity of coronavirus spike
proteins (& 97717k 2017-2020, JAF G A7
AgH]: 6277 o)) T3 22 R&DE TdH oA,
Z—8y mdw 7Nk nlolelx oS Bl 24 24 7]
= Wsiict s Z2{2~E= Pulmonary and Respiratory
Medicine (2740), Advanced and Specialised Nursing
(2902), Medical-Surgical(2914), Fundamentals and
skills(2908), Artificial Intelligence (1702) 5] &HA)
7b &9 FdEE Holal Slvk (Table 6 3ar).

3.14 (S212E 3) AW Ak A H F8, 8
e ol

2212 32 T 9789 FAE A H k. E¢
2~¥] 39|+ Erasmus universitair medisch centrum
(Rotterdam)©lA] <=33F Anticipating the global
onset of novel epidemics (& ¥7+7]17F 2011—-2016,
AT ot AZF At 18,3627 &), North
carolina state universityoll4] Z3%E Career big
computation and the management of emerging
infectious diseases (F 17713k 2016—2021, AT
ot A7F A7) 1805 €e]) 2 Dynamics of zoonotic
systems human bat pathogen interactions (& A7
713k 2017-2021, ARG kAR A5H]: 1,650
9e),
Epidemiology  of infectious  diseases and
biodefense(& A7-7]17F: 1998—2014, HAG Ht A
ZF AF¥): 135 ©8]), Harvard school of public

health®] Survey of middle east respiratory syndrome

Montana state university (Bozeman)2

coronavirus of the dromedary in ethiopia (& S
7|17k 2017-2020, ZHAF Pt AZF A1) 1371 &
?]) 53 & R&D=E T E A, A A8t 2Ap B
&, 3 AR AP = wieiint sid SelE=
Forestry (1107), Animal Science and Zoology(1103),
(2701),
and Microbiology (miscellaneous) (2401), Ecology,
Evolution, and Systematics (1105),
Epidemiology(2713), Virology (2406), Ecology
(2303), Health Policy (2719), Health Informatics
(2718), Ecological Modelling (2302) 52| stAl7} &
e FHE ®olal vk (Table 7 3an).

Medicine (miscellaneous) Immunology

Behavior
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Table 7. Infectious disease epidemiology investigation
and animal/environmental ecology.

Aver. of [Total Project
Yearly Period

- . i Major
Organization R&D Title }Eil;:ztc/t Start| End | ASIC(5)
(US$) Year | Year

Erasmus
Universitair| 1107;

Medisch | Anticipating the global [18,352,92 2011|2016 2401;
Centrum Jonset of novel epidemics 5 2406;
Rotterdam 2718; 3403

(EU)

North | Career big computation 1804;
Carolina [and the management of . 2002;
State emerging infectious 180,310 120162021 2208;
University diseases 2302; 2306
Cf;z)rltilrlla CNHL dynamics of ;gg;’
State zoonotic systems human|1,650,000{2017 2021 22081
University bat pathogen interactions| 2302: 2306
Mé)tnattaena Epidemiology of ﬂgg
. .. | infectious diseases and | 135,759|1998|2014 )

University bio def 2303;
— Bozeman 10 detense 2309; 2406
Montana [Epidemiology of zoonoti 1103:

viruses in forest .
State | munities in a key | 121,699 |2016]2021| L10%

University iodiversity area of rurall 2303;
— Bozeman| Y 2309; 2406
myanmar

Harvard |Small data management 2701;
School of [for realtime data driven| |- 2713;
Public epidemic spread 157,2961 2013 2016 2719;
Health simulations 3001; 3403
Harvard . 2701;
School of Intfernanonal congress of] 9713
Public \flrolt(;gy ls::lrpporo t/\SV 11,000(2011 {2012 9719:
Health avel reques 3001; 3403
Harvard Zoonotic pathogen 2701,

School of |epidemiology across the 2713;
Public | southeastern forests of N/A 20122017 2719;
Health the United States 3001; 3403
Harvard | Survey of middle east 2701;

School of | respiratory syndrome 2713;
Public coronavirus of the 137,800 20172020 2719;
Health dromedary in Ethiopia 3001; 3403

315 (Fu2H 4) T 5% 5l 7)s 7]k o]
2 AA AA B 2E17E AT

R DR XU EE LK
ZF2]2~H 4= 99 University of Bristolol A 33@
Synthesis of smart virus like hierarchical
structures based on polymer peptide conjugates
and the potential application in drug delivery (&
AT71%E 2012-2014, FAT Fat AZE AH]: 2447
=), 9 Kyoto pharmaceutical universityoll A 2
3%l Design of nonpeptide inhibitors based on
structure analyses of the proteaseinhibitor
717k 2013—2016, A Bt AzF

=), University of Kentucky2] Fusion

complex (&
A7) 523

protein tmtm interactions modulation of prefusion
protein stability (& 717k 2015-2017, I}AY 3
AL AH]: 344 2e) 53 22 R&DEE T4
oA, @A 2 Bl 7)s 7]k gufole] 2 Al A
2 A7) A2 HWYsidith Y S iEHE
Biochemistry (1303), Biophysics(1304), Structural
Biology(1315), Ophthalmology(2731), Colloid and
Surface Chemistry(1505), Spectroscopy(1607), Organic
Chemistry(1605), Neuroscience (miscellaneous)
(2801), Drug Discovery (3002), Cellular and
Molecular Neuroscience (2804) 5] A7} &3+
FEHE Holal vt (Table 8 3al).

Table 8. Protein structure and function based antiviral
agent design and regulatory mechanisms.

Aver. of [Total Project
Yearly Period Major
Organization| R&D Title Pil;)a;rétc/t Start | End | ASIC(5)
(US$) Year | Year
Synthesis of smart virus
' ' like hierarchical 1303:
University| structures based on 1315
of Bristol polymer peptide 244,569 2012|2014 ISOSj
(EU) conjugates zAlndAtheA 3002: 3110
potential application in
drug delivery
Kyoto | Design of non—peptide .
o 1303;
Pharmaceu| inhibitors based on 1304:
tical  [structure analyses of thel 52,000 [2013|2016 1'3151
University protease inhibitor e
1607; 3002
(JP) complex
Tokyo
U“W;r S Development of 1303;
Pharmacy [P0 PePtide type SARS| g ) 10017 9015|1815
and Life virus protease Inhibitors 1508;
. wvith aryl ketone structure] 1605; 3002
Science
(JP)
University Fusion protein }g(l)g
of interactions modulation off 34,703 |2015{2017 2731f
Kentucky [prefusion protein stabilit 0801: 2804

:fiUrH}O] 2]~ R&D

8 =7Fe] = vhole] s ¥ R&D
Mgi gh=ro] 2t vpel#] 2 3k R&D 2}
Mate] vid s A2 R&D 99 =&

321 (F2]~H 1-1) 3= H}Olﬂié WA 71
A, vlolei—g A28 717 o

d 7 5%

o)
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AT AE A A1

gy IR Hlolglx A3E FHow 101

‘wpole] 2~ WAA A D HA|A, vloly -5
AEAETA T T 71s(EeaE 1-1)l dehs
=) R&D A= F 3702 A ) 71 x=9H
wAle] A7} ol Hl okR A, Al AT Ylg-o
vlole] = WA e, 54, A 24, 1 H &
A71A, s5oke] s A-8714, ol W 714 5 wtol
A2 A7IA4E, T2, 7ss Wekskes AT AT
5 o] Frk tEAR] T R&D HAE A-&dfstal

{7} 48k MERS—CoV Hlolei2 vl AH(F A+
717k 2015—-2017, A At AZF A58]: 180wk
), shestatel A ekl Q= AT 71 A
I A AAbEAAM RS 7 AR AETE
vlolg 2 wlepA] 3 B E4F 238 AHFE A77Izk
2019—2021, Jerﬂﬂ HtAE A1) 17599k,
Hofshale] LA Tl g el o g s} vlo]
222 Q157 Ak Bl WA St 714 A1 (F AT
3k 2020-2023, FAF Hat A7E At]: 150 wk<])
soll FAkE Aow yehdth =] ARt 7l
Fo 7 g Fe2E oA AN R&D A= v A=/
AL -7 8 oAl 7| B - A HS ER
9, gl Fxet 75— AYset Fo] A7 g3t

HE|E Holal t} (Table 9 #a1).

Table 9. Virus pathogen infection and replication
mechanism, virus—host interaction
mechanism investigation (South Korea).

Aver. of [Total Project]
Yearly Period
- . Grant/
Organization R&D Title . KSIC
ean ! Project |Start| End
(1 Million| Year | Year
KRW)
IMicrobiolog
Seoul v/
. OV ..
N%lthl’l%il IMERS—CoV virus release| 180 20152017 pgrasnu;
University research biology;
Hospital infectious
disease
Acquiring resources and
. establishing DB for
Gangwon common infectious Veterinary
National . 179 2010|2015 :
: . pathogens to acquire science
University . .
major new and variant
Korean
Next—generation base
sequencing and targeted IMicrobiolog
reverse transcriptase v/
chain—based rodents parasitic
Hallym N . . X
University (back rats) derived 38 2019(2021| biology;
bio—threat virus biological
meta—genomic and esources /
molecular screening diversity
studies
Chqunam Ident1f1cat1gn of the 150 12020]2023 Veterlr}ary
National mechanism of Public

Aver. of [Total Project
Yearly Period
- . Grant/
Organization R&D Title . KSIC
ea Project |Start | End
(1 Million Year | Year
KRW)
propagation and
pathogenicity between
University the acquisition of Health
coronavirus by host cell
protease
Chungbuk | Phylogenetic study of Health -
National |Sascoronavirus and new 38 2003|2004 | medical
University virus care
Development of a Embryo
R developme
Kvune Hee transgenic mouse model nt / orean
yung €9 for Middle Eastern 90  |2015(2019 san
University . formation;
respiratory syndrome .
X B . transgenic
coronavirus infection .
biomodel
Protein
A study on the structure
Kookmin | mechanism of action of and
. . ) . 100 2017|2020 .
University| MERS coronavirus function;
helicase biochemist
ry
A study on the reaction .
. . Protein
Kookmin mechanism of heliase structure
. . involved in the MERS 100 [2020(2023
University 5 L and
coronavirus replication .
function
process
Chungnam - IMicrobiolog
National Analysis of virus and v/
. . antibody dynamics in 90 2015|2017 | parasitic
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. MERS patients biology;
Hospital . N
infectious
disease
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Table 10. Platform for immunological response research
and vaccine development for infection (South

Korea).
Aver. of [Total Project|
Yearly Period
- . Grant/
Organization R&D Title Project | Start | End KSIC
(1 Million| Year | Year
KRW)

Korea Infectious
Research Development of diseases:
Institute oflconvergence solution for| 4,946 [2016({2017 dru ’
Chemical new virus infection g
Technolog synthesis

Korea
Centers fo Development of Therapeuti
Disease |therapeutic antibody for| 366 2016|2018 . antilt))od
Control and MERS virus y
Prevention
Korea Oriental
Institute of Development of Clinical
briental convergence solution for| 333 2016(2019| Science;
Medicine new virus infection Infectious
Diseases
Safety and efficacy
Chonnam verification through Veterinary

National | CSt@Plishment of animal| a7 1500919014 | geience
models related to virus
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2 F450] otk =] R&D HAIE A2 A, AlE-
AT W&o mE vholel s o5 2 S 3 Vs,
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Table 11. Structure—activity relationship modeling based

University Sl -2 3}-8} virus prediction and activity modulation
infection and
inflammation control (South Korea).

Therapeuti

Celltrion IDevelopment of antibody c antibody; Aver. of [Total Project]

Inc for the treatment of 350 2015|2018 cellular / Yearly Period
’ MERS coronavirus humoral o . Grant/ .

immunity Organization R&D Title Project | Seart | End KSIC

National (1 Million| yeqr | Year

Institute offAntibody titer assay and KRW)

Food and reference serum 320 120192020 Vaccine;Im Korea Nicrobiolog
Drug |establishment study for munology R b /
Safety [virus vaccine evaluation esearc Bioinformatics—based v

Evaluation Institute of virus variant prediction parasitic

- - Bioscience e 450 2014|2022 biology;
Middle East Respiratory and and verification veterinary

Catholic |Syndrome Corona Virus Biotechnol technology development public

University| (MERS—CoV) vaccine 273 2015(2019| Vaccine ogy health

of Korea |development using RNA

vaccine platform Korea
Middle East Respiratory Centers for Variati dict and viral Vaccine;
. . ariation predict and vira .
Seoul | Syndrome Corona Virus o ‘ Therapeuti Disease | & - on of MERS—Col 280 20162018 therapeutic
National and Zika Virus 283  |2016(2021 ¢ antibod Control and antibody
University| Neutralizing Antibody Y Prevention
Development
Yonsei Basic research on new Drug
University rug candidates based on| 245 2006 | 2009 [synthesis /
= - = chemoinformatics exploration
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Aver. of [Total Project]

Yearly Period
Organization R&D Title Grant/ KSIC
Project | Seart | End
(1 Million| year | Year
KRW)
Research on viral
infection through Bioinformat
Kyungdong]|

lgenomic big data analysis§ 43 2016|2019 ics;

university . . .
based on epigenetic genomics
information
Predicting the risk of
Seoul |common infections based Bioinformat
National on simulation using 46 201712020 .
: : . . ics
University [genetic mutation markers
of viruses
A study on genetic
variation related to
evolutionary regional Bioinformat
Seoul | 4aptability of African ics;
National 35 2016(2018 P
University cattle through deep Artificial
) learning—based SNP [ntelligence

sequence big data
modeling
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Table 12. Infectious disease epidemiology investigation
and animal/environmental ecology (South Korea).

Aver. of [Total Project]

Yearly Period
Organizatio . Grant/
n R&D Title Project | Start | End KSIC
(1 Million| Year | Year
KRW)

Seoul  [R rch on th rsui
Seou esearch on the pursuit Laboratory

National | of immunodeficiency 400 2015|2016 Medicine
University MERS confirmed

Veterinary

Seoul Research on basic Medicine

National [technology for prevention 246 2006(2009 and

University| of common diseases Veterinary
Science
A study on the
N [Transportat

development of the virug|

University |outbreak route detection ron

250 |2019|2024| Planning;

of Seoul |and conFrol technolpgyl Health
focusing on public L
. Statistics
transportation users

National s nClhn;cai ?nl(f W Others;
Medical unotogical T0ROWTUDl 950 2017|2018 [Unclassifie

of recovery patients after| .

Center 3 years of MERS infection] d Public

¥ N Health
Clinical and Epidemiolo

National [immunological evaluation

Medical | of recovery patients 4 | 200 |2019|2019| &%

T 1
Center years after MERS mmunolog
infection Y
Spread of infectious Biomath;
Konkuk | diseases and develop Unclassifie
R . . 1 2018|201
University |repair model for contact 00 0182019 d Health
management care
National Research on the
Instlt'ute of] momtgrmg method for 100 120202021 Vet_ermqry
Animal | potential occurrence of epidemic
Science | swine fever in Africa
Establishing an IoT
environment based on
Bluetooth sensors to Biosensor;
prevent epidemics and hospital
Korea spread, develop medical
University jalgorithms and Internet of 100 20152016 information
Things technologies for system /
eal—time infection paths| equipment
and super—propagation
analysis in hospitals
. Domestic canine
Animal and| . . S
Plant parvovirus and feline Veterinary
. coronavirus infection 57 2019]2021| Public
Quarantine .
monitoring and Health
Agency

characterization
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Table 13. Protein structure and function based antiviral
agent design and regulatory mechanisms

(South Korea).

Aver. of [Total Project]
Yearly Period
L . Grant/
Organization| R&D Title Project | Start | End KSIC
(1 Million| Year | Year
KRW)
Korea
Research Development of
Institute off eco—friendly active Biotechnol
Bioscience biomaterials for 2,933 (20092020 [gy; Organic
and prevention and treatment] Chemistry
Biotechnol of infection inflammation|
ogy
Drug
Institute Research on new Iszpr)lltohri:zﬁ
Pasteur . . . 1,583 2017|2022
infectious diseases ; Small
Korea
Molecule
Drugs
Common infectious
Wonkwang disease treatment . Basic
University research and 1,300 12005 2010 Medicine
development project
Korea
Research
Institute of] Development of Drug
Bioscience| biomaterials for virus 810 2009|2014 [Developme
and infection control nt
Biotechnol
ogy
Korea
Research | Optimization of active
Institute offmaterial (JSC, KW—200)| Drug
Bioscience| for control of virus 610 2009|2014 [Developme
and (corona, rota) infection nt
Biotechnoljand mechanism of action|
ogy
- Yang Ide_ntification of new Drug
Pharm, |c2ndidate substances forl 460 1901619021 [Synthesis/
the development of .
Co., Ltd : [Exploration
therapeutic agents for

Aver. of [Total Project
Yearly Period
L . Grant/
Organization| R&D Title Project | Start| End KSIC
(1 Million Year | Year
KRW)
Middle East respiratory
syndrome
Discover targets and
develop candidates for .
UrI:Ii?/leli,;,intv immunotherapy for 238 2016(2021 Ekfggieolétl
° Middle Eastern respirator Y
syndrome
Research on the
identification of Immunolog
Jeonbuk recombinant vaccine e
National candidates for the 205 2015|2019 |Cellular/Hu
University prevention of coronavirus moral
in the Middle East Immunity
respiratory syndrome
Korea Development of new Pucleic Acid
. . . Molecule
Institute off  concept infectious Biochemist
Science disease treatment 196  [2015(2017| "o
Co ry; Small
and through activation of
Technology| innate immune system Molecule
Y] ¥ Drugs
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Table 14. Platform for multiple detection and point—of
—care testing (South Korea).

Table 15. Miscellanea (South Korea).

Total Project|
Aver. of [Total Project Aver. of Period
Yearly Period Yearly
Organization R&D Title Gra‘nt/ KSIC Organization| R&D Title 1_(,} raﬂt/ KSIC
Project |Start| End roect o | End
(1 Million| Year | Year (1 Million) 5 " &~
KRW) KRW) ear | Year
Korea [Development of portable
Electronicspiosensing system for the| . . . Korea L
Technology| detection of acute and 977 201512019 | Biosensor Institute off Development of smart Uncle:issme
Institute | infectious viral disease Civil construction materials Constructio
Engineerin| and tunnels to prevent 300 2016|2019
Developing multi—plex g and |the spread of infectious n/ .
nd portable nucleic acid Molecular Building diseases transportati
Genolution fextraction instrumgnt and 916 2016|2013 Qenetic' Technolog: on
Inc. reagents on—site Diagnostic
emergency test of Device Bio—
infectious diseases Mathemati
. . Development and Soongsil Game—theoretical cs:
Biometrix i : : 00N lapproach to mathematical]l 51 2015|2018 | Infectious
TeckImolog prf(z) ?ﬁu;;ﬁg Zfag;a(iﬁgsgf ¥ 630 |2014|2017| Biochip University | deling in epidemiology Disease;
ne. respiratory diseases Epidemiolo
gy
Unclassifie
d Genetics Ulsan ) )
Animal andDomesLic isolateq bovine / G.eneti.c National Mathematical modeling )
Plant corona, rotavirus Engmeerlp Institute OfandA analysis Of. sp'read of BIO_' )
Quarantine characterization and 525 20052006 |g/Unclassif Science mf?CthUS _dlsed§95 44 201912022 | Mathemati
Agonc diagnosis method ied and associated with climate cs
sency development Immunolog T change
Technolog;
v/
Physiology Civil
Kprea . . SungkyunkA Constitl_ltion_al Study on Act;Unclas
Institute off Highly multiplexed Health wan the Lesglslat}on fqr the 8 201412017|  sified
Science particle—qPCR for 500 |2016|2021| " University control of infectious Special
and espiratory viral infectio diseases acts
Technolog;
Korea Development of Reagents/

Centers for|diagnostic resources for Diagnostic

Disease | the rapid response of 277 2016(2018| Agents;
Control and emerging respiratory Therapeuti
Prevention viruses c Antibody

Korea
Centers forDevelopment of Strategy] Veterinary

Disease |for Control of Emerging| 173 200412005 Science

Control andand Re—Emerging Viruses|
Prevention
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Table 16. Average research cost and number of
organizations by R&D stages (South Korea).

R&D Project Number Aver. of
Yearly
No R&D Field ‘ Grant/
. | Project | Project
R&D Stage Number (1 Million
KRW)
¢ 1—1. Platform for virus |Basic 31
pathogen infection and Development 4
replication mechanism, - 76.6
O virus—host interaction Applied 1
% mechanism investigation |Etc. 1
~. |» 1-2. Platform for Basic 15
immunological response |Development 9 296.4
research and vaccine Applied 14 '
development for infection [gyc. 1
O |* Structure—activity Basic 6
E relationship modeling Development - 185.5
&4 based virus prediction and | Applied ’
0o activity modulation Etc. _
© |* Infectious disease Basic 5
Z epidemiology investigation |Development 2 157.3
& and animal/environmental | Applied 2 ’
« ecology Etc. 3
O |* Protein structure and Basic 12
é function based antiviral |Development 8 376.1
g agent design and Applied 5 '
-~ regulatory mechanisms Etc. _
o . Basic 11
g . Platfor'm for multiple Development 29
< detection and - 203.1
o | point—of—care testing Applied 9
Etc. 3
o Basic 3
=
& | Miscellanea (Policy, Raw) Deve‘lopment 1 83.2
2 Applied -
= Etc. 1

* NTIS provides R & D stage for each domestic research project
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