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Abstract WHO declared an end to the COVID-19 public health emergency last year. However, as the risk
of viral diseases with worldwide impacts is expected to accelerate due to climate change, the South
Korean government must enhance its capabilities and preparedness to meet the challenges of future
infectious disease outbreaks. This study presents a framework for the comprehensive analysis of national
research and development (R&D) project information to support the direction of national R&D
investment and to establish a collaborative research framework. In particular, this study focuses on
major mosquito-borne infectious diseases (MBDs), including Zika fever, dengue fever, malaria, and
chikungunya fever. Details of 291 nationally funded MBD-related projects between 2017 and 2022 were
collected from the National Science and Technology Knowledge Information Service (NTIS). The statuses
and trends of governmental investment in nationally funded research projects were investigated with
respect to four MBDs and technologies utilized. The devised framework might be used to determine
which research organizations crucially contributed to technologies and understanding MBDs. This study
provides useful information facilitating linkages between current knowledge, R&D investment, and the
MBD ecosystem.
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Table 1. Overview of national R&D project data set

Category Contents

National Science & Technology Information
Service (NTIS, www.ntis.go.kr)

2017~2022

Database

Target period

Korean project title, Project_Korean
keywords, research content summary,

Data fields English project title, Project_English
keywords, research content
summary_English
“infectious disease” OR zika OR dengue
Keywords OR malaria OR chikungunya OR

“mosquito-borne”

Collected data 364
Final data 291
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Table 2. Infectious disease technology classification
system

Technology

Category Sub-technology category

Collection, isolation and analysis of pathogens

Understanding and securing pathogen

Basic/ characteristics

Mechanism

Infection and transmission

Mutation prediction and characterization

Vaccine development and immune defense
mechanisms

Prevention/
Vaccine
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Mechanisms and regulation of immune Efficacy evaluation
responses to vaccines
Inactivated Vaccine Platform Safety evaluation
Live vaccine platform Infrastructure Infectious disease response measurement
(attenuated vaccine) reliability infrastructure
Nucleic ac1(‘i*based (DNA, RNA) Standard material production infrastructure
vaccine platforms
Recombinant protein-based vaccine platform Others Others not applicable to the above
Virus-like particle vaccine platform
Vector-based vaccine platform
Antigen design >4
, : 4. |5 Ay
Development of immune adjuvants
Vaccine toxicity and safety analysis 5 J1ode 7} o ur - Si5t
- 1Y ] 1A od=l
Vaccine efficacy analysis 41 =2 l H H oo E |' gy HE(R&D) I'-” iy S

Plant-based vaccines

Conjugate vaccines (Bacterial vaccines)

Treatment/
Therapy

Mechanisms of infection for therapeutic
development

Target discovery

Mechanisms of resistance

Identification of active substances

Lead compound discovery

Preliminary evaluation of therapeutic
candidates for infectious diseases

Optimization of lead compounds and candidate
substances discovery

Pharmacokinetic evaluation

Early toxicity studies

Diagnosis

Basic mechanisms research related to
diagnostic techniques

Development of biocontents

Development of molecular diagnostic platforms

Development of immunodiagnostic platforms

Development of other diagnostic platforms

Performance evaluation of diagnostic
techniques

Surveillance/
Prediction

Processing of infectious disease big data

Research on infectious disease prediction
techniques

Research on infectious disease monitoring
techniques

Economic analysis

Infectious disease big data sharing platform

Infectious disease monitoring automation
platform

Infectious disease prediction simulation
platform

Portable data collection and prediction
platform

Clinical/
Epidemiology

Clinical research

Epidemiological research
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Table 3. Number of R&D projects in 2017-2022 by
mosquito-borne infectious diseases

(Unit: Number of R&D projects)

Disemsy Yean 5017 2018 | 2019 | 2020 | 2021 | 2022 | Total
Zika 17 25 23 20 21 11 117
Dengue 18 18 18 12 10 10 86
Malaria 14 15 14 12 12 15 82
Chikungunya| 3 - - 1 1 1 6
Total 2,066| 2,076 | 2,074 | 2,064 | 2,064 | 2,058 {12,402

Table 4. Amount of R&D funding in 2017-2022 by
mosquito-borne infectious diseases

(Unit: Million KRW, %)

) Year 5017 | 2018 | 2019 | 2020 | 2021 | 2022 | Total
Diseases
Zia | 3022|4194 4,546 | 3,138 | 3,490 | 2,607 [20,996
(34.3) | (41.9) | (47.1) | (42.5) | (43.0) | (31.7) | (40.2)
Denaue | 3:763 | 4,100 3,586 | 2,657 | 3,197 | 3,617 (20,920
§ (42.7) | (41.0) | 37.2) | 36.0) | (39.4) | (44.0) | (40.1)
Malaria | 1355 | 1715 | 1520 | 1,489 | 1,237 | 1,708 | 9,224
®117.0|07.10]05.7) ] 20.2)| 15.2) | 20.8) | (17.7)
Chikuneunval 480 |~ _ | 100 | 200 | 280 | 1,060
SUYA (5.4) 14 | 25 | 64 | Q0
Total | 8:820(10.0091 9,652 | 7.383 | 8,124 | 8.212 (52,200
(100.0)[(100.0){(100.0)|(100.0)[(100.0)[(100.0){(100.0)
= Zika
= Malaria
Dengue
= Chinkunguya

Fig. 1. Funding rate (%) and number of R&D projects
(n) by mosquito-borne infectious disease
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Table 5. Comparison of number of R&D projects by
technology areas for mosquito-borne
infectious diseases

(Unit: Number of projects)

Diseases
Zika | Dengue | Malaria | Chikungunya

Technology areas
Basic/Mechanism 15 14 12 -
Prevention/Vaccine 44 12 14 2
Treatment/Therapy 24 18 21 -
Diagnosis 26 29 18 2
Surveillance/Prediction 4 5 - 2
Clinical/Epidemioly - 3 9 -
Infrastructure - 1 - -
Others 4 4 8 -
Total 113 82 74 6

Table 6. Comparison of amount of R&D funding by
technology areas for mosquito-borne
infectious diseases

(Unit: Million KRW, %)

Diseases|
Zika | Dengue | Malaria |Chikungunya
Technology areas
Basic/Mechanism 1(635)4 (2727) (%429) -
Prevention/Vaccine | 8927 | 2691 | 1428 460
revention/Vaccine | oo | (120) | (15.5) 43.4)
6,86 , 2,
Treatment/Therapy (32-75) (313707) (2;377) -
Diagnosis 3,780 | 12,241 3,134 300
ragnost (18.0) | (58.5 | (34.0) | (28.3)
Surveillance/Prediction (S 47(; (52]55) - -
Clinical/Epidemioly - (554) (5512) (2352)
Infrastructure - (31577) - -
360 188 567
Others an | 09 | G -
Total 20,996 | 20,920 | 9,224 1,060
a (100.0) | (100.0) | (100.0) (100.0)
4.3 ZEHEOF 7= FAE IO 4EE =7t
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Table 7. Number of R&D projects by organization
and mosquito-borne infectious diseases

(Unit: Number of R&D projects)

Disease
Zika |Dengue| Malaria [Chikungunya
Organizations
Industry 21 21 10 -
Academia 20 52 65 5
Research Institutes 70 10 6 1
Others 6 3 1 -
Total 111 83 81 6
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Table 8. Comparison of amount of R&D funding by
organization and mosquito-borne infectious

diseases
(Unit: Million KRW, %)
Diseases
Zika | Dengue | Malaria |Chikungunya
Organizations
Industry 4,212 8,187 2,702 ~
(0. | 39.1) | (29.3)
Academia 8,334 10,155 | 5,722 780
(39.7) (48.5) (62.0) (73.6)
Research Institutes 3,780 1127 770 280
(18.0) (5.4) (8.3) (26.4)
4,670 1,452 30
Others @20 | 69 | 03 -
Total 16,326 | 19,469 | 9,194 1,060
(100.0) | (100.0) | (100.0) | (100.0)
= Industry = Academia Research Institutes = Others

Fig. 2. Funding rate (%) and number of R&D projects
(n) by organization and mosquito-borne
infectious disease
(a) Zika (b) Dengue (c) Malaria (d) Chinkungunya

Table 9. Research organizations by technology area
for mosquito-borne infectious diseases

Technology| Prindipd
Diseases Research title Organizations|
! areas g ! : Investigator
Korea
Rapid development of | Disease
Prevention Zika vaccine candidate| Control Kim Y-J
/Vaccine using various vaccine and
Zika platform Prevention
Agency
Devel t and
Prevention| evelopment an KR Biotech|,.
| commercialization of Kim Y-B
/Vaccine . Co., Ltd.
envelope-modified

423

Baculovirus-based zika
vaccine
Regulation of Zika virus
ation by tRNA
Basic/ | Propasation by Yonsei
! and viral . . |Oh J-W
Mechanism| . University
genome-derived small
RNAs
Development of
surface-enhanced
Raman scattering
Chung-A
Diagnosis (SERS)-based Unui[\jirsi?g Joo J-B
microdevices for highly Y
sensitive multiple
biomarker detection
Development of
PreventionHeXt?generatio.H d?ngue Eulji
. fever vaccine in . .. |Lee M-S
/Vaccine i University
response to climate
change
Rapid Diagnostic Kit
PreventionDevelopment of Dengue/ImmuneMed,|,,.
N Kim Y-J
/Vaccine Fever and Dengue Inc.
Dengue .
Hemorrhagic Fever
Study on
m.acrophages-med}ated Seoul
. immune mechanism .
Basic that causes dengue National | Kwon
/Mechanism)| - 8 University | J-W
hemorrhagic fever to .
Medicine
regulate dengue
hemorrhagic fever
Development of novel
vaccine antigen
candidates to
differentiate cytotoxic
i CD8 T cell activity to Seoul
[Prevention| A |
. control malaria National |Yeo S-J
/Vaccine |,. . . R
liver-stage infection as| University
well as helper CD4 T
cell subset for malaria
blood-stage infectious
disease
Malaria
Global Clinical Trials
and Certifications of Al
. . . . Noul Co.,
Diagnosis Mobile Malaria Lee D-Y
. ) Ltd.
[Diagnostic System based
on Lab-on-a-chip
Basic/
Mechanism| Malaria Infection Kangwon
Intervention Research | National |Han ET
Treatment Laboratory University
/Therapy
Development of Korea
Prevention|  Chikungunyavirus National |, .
X . . . . Lim H-J
/Vaccine | vaccine using various |Institute of]
platforms Health
Chikungunya Development of highly
sensitive molecular and .
. . .. . Yonsei Jeon
Diagnosis| multi-immunologic R
. N University | B-Y
diagnosis for
Chikungunya fever
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