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Program 1: Virus and One-Health Discovery Team: ' i
Knov% emerging pathogens v KM{R l s

:0 Specific goals
= Understand the replication and pathogenesis of emerging and reemerging viral pathogens
= Understand the differential characteristics of pathogenic mechanism(host specific, age differences)
= Understand interspecies transmission mechanisms
= Understand their pathogenic potentials using in vitro and vivo model

Replication and genetic variants Receptor affinity InteQﬁ;(:;ﬁ%gﬂ;ﬂ;g:;:&r\gﬁg&i?|sm

& el FIOE
T .'--.: .I'I i ,,: L

P _.:.—_w !!. ].I.-.: .J.I L.-Il

:0 Emerging and reemerging pathogens

= Coronavirus BIOSAFETY
= Influenza viruses LEVEL

= Variants 3

=
a2
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Program 2: Disease - X and Neglected Virus Discovery Team:

Disease - X

= A placeholder for a KNOWABLE UNKNOWN
pathogen which could Emerge in the future and
cause a serious epidemic or pandemic.

How *Dhaai K doeld wipe sul
fsmllEan ied dpark pendermids eveaey FIVE wedri aTier Lostid
i clarified wiD Rl une

KNRI 52

Program 2 : Disease-X and Neglected Virus Discovery Team:

Expand knowledge of novel Disease X candidates and neglected viral pathogens

Specific Investigate their host ranges (specificity) and specific receptors

goals

Assessment of their pathogenic potential

The Unknown is Coming

B e L

: S LT S

L e
= I'I..T"_'__1.| - —amnle = L i
= 1| :E—..u o Fipemm
s T aima y i
- - i f
2 sty

=
=2 = Comprehensive group study for Disease X rather than a

specific pathogen
= |dentification (hunting) of novel viral pathogens
‘0 Disease-X * Interspecies transmission mechanism and
uncover the pathogenic potentials
= Investigate the receptor specificity
= Risk nent for Di X (PREDICT program)

=Knowable Disease-X
=Unculturable viruses
=Neglected tropical viral pathogens
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Cell Host & Microbe

Infection and Rapid Transmission of SARS-CoV-2 in
Ferrels
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Critical factors for COVID-19 K#R I

Risk for COVID-19 Infection, Hospitalization, and Rate of COVID-19 deaths with contributing
Death By Age Group conditions

Rate ratios were compared to 18- to 29-

year-olds Hypertension 65.7%
o -

Al fibrillation

Patients Diagnosed with
covip-19

Dementia

COVID-19 Deaths -

ox 4 o
Share of deceased COVID-19 patients

Demography and COVID-19

AN

LS KVRI

sEiig L
[ o i i A 1 L

Age-dependent pathogenic charsclerstics ol
LARS-Ca-2 mfection in ferrets

THPE g -t e o N el T, T, LT o R IR T el W [ L
] A N LA B O, e s Y WP RE T e T O B
sy B ® ' 2 dm b Vg B B’ Fomarsion S e e L oo ey o

T iy P ol | Law 1) g ™ N iy T Tl

Age-dependent differential pathogenic

characteristics of SARS-CoV-2 in ferrets

=
. A
=
<6 months lyear< ferrets < 2 years < 3 years
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Clade dependent pathogenesis KVRI
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Collaboration/Partnership and training/Constancy
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Bill Gates Just Predicted the Pandemic Will
Change the World in These 7 Dramatic Ways

1. Remote meetings will be normalized.

2. Software will have improved dramatically.

3. Companies may share an office on rotation.

4. We'll choose to live in different places.

5. You'll socialize less at work, and more in your community.
6. Things won't go totally back to normal for a long time.

7. The next pandemic won't be nearly as bad.

Korea Research Institute of Bioscience and Biotechnology
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(Severe fever with thrombocytopenia syndrome virus, SFTSV)
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= Hio|2{A /44 3 RNA EH (

v Group V : (-)ssRNA virus
v’ Order : Bunyavirales

v’ Family : Phenuiviridae

;-'\ v’ Genus : Bandavirus
& b )7 ® RdRp v Species : Dabie bandavirus
V\'.A (Synonyms : SFTS virus, SFTS phlebovirus, Dabie
R p— mountain virus, SFTS bunyavirus, Huaiyangshan
< = J banyangvirus)

™A 27| 11,490 bp)
v L (large) 2 6,368 bp

v M (medium) ™ 3,378 bp

V'S (small) 2 1,744 bp
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HR: (Z) GHAE[SZ AP SFRIIAE| 2 AL AT S-F FXHATS}HE Virtual Unit M7
712k 2021-2026
FH|: Artificial Intelligence for Image-based Drug Discovery & Development (Ai3D)

UI: IPK AP} To| Z2folo] A7 |t 2 R S0t0] 0f2f T £of m2HE 4

Cytological Profiling (CP): Develop image based deep-phenotyping ("Cell
Painting”) for Infectious Disease Models: 1,000s of feature properties
Multi-omics phenotyping: Image-based cytological profile, correlated with
molecular phenotyping

Morphological features

Sample 1

' e "™
= e
g B ]| sampie2
" “
= . )
, N

v i
L

—'..___.-:.‘.
.H"fn-dﬂ

I
n

RAPID ZRHE vy

i Py Dommm

HA: R&D Alliance for Preparedness of Infectious Diseases (RAPID)

HYQ: OFA[OF X TAE|ZHFA ST ST, 25 2[0 SE Sl S8 BHHUE0F 2U=S
M ==

7|2t 2022 =4

A H|: GloPID-r ZtH| (22’ a pilot project)

37| IP-Korea, IP-Nha Trang (Vietnam), HKU-Pasteur (China)S Z8t5}H= OfA|Of X| <
DAE[Z2AHTA Y MetaSUB T A A A

o
LH&: 24Xl Li TS fleh ZA| 4, HAHE7|Ht FOWGEh Rypen
X EH WY SSHT X 2 Ho[H 37 O : m};_.
1. Establishment of acommon database / data . - 2
repository system for AMR research P
2. Strengthening of metagenomics activities in
the Asia region for AMR RAPID R
3. Natural Products as tools to address the AMR BAD Atesse for 2.0
crisis Prepa deceiess O : 7

20
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i Peter Doherty Institute £8 & workshop w

el Frios Coarn
- 1R BRMMAE|2ATA0 SF TE ES{E| BT BE YA T
. HAL 214 1% 2810l 928 T R, 221 24 93

*AF2 22l (TE ES{E| @A) S HAH ZEd 9zl
= UA]: 2022.6.2. (0 )

g ZHH ME20f (AMR, Virus, Technology)oll CH$ & 7| 2F AL X} 2

A

v Poheny The Peter Doherty Institute for Infection and Immunity
nstitute

* A joint venture between the University of Melbourne and the
Royal Melbourne Hospital

* Opened September 2014
» Over 700 scientists, educators, clinicians and public health experts

« Discovery research / Clinical services and surveillance, Public health
reference lab.

21

Hro|2 & HAXIAME (1FF)

22
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Pillar 1

Expand research ar
eas
to broaden responsive
ness to emerging dise
ases

1. Adding an immunologi
cal perspective to infecti
ous disease research

2. High-throughput drug
formulation

3. ADMET studies using
an HTS approach for dru
g development

4. Development of antibod
y therapeutics

Pillar 2

Empower Al-based
research

to establish IPK as aw
orld-class center for ex
infectious

cellence in
diseases HTS serving
Korea and the Pasteur
Network

1. Pasteur international
research unit: Al for i
mage-based drug disc
overy & development(
Ai3D)

. Chembioinformatics-d
riven drug discovery a
nd development to com
bat pathogens causing i
nfectious diseases

N

3. Multi-omics and ortho
gonal big data analysi
s: Combining phenomic
s, cheminformatics, gen
omics, and transcription
al data analysis

R&D Strategic Plan 2022-2026

Pillar 3

Reinforce preclinic
al research

to accelerate the transl
ation of screening res

ults to public health

1. Enhancement of precli
nical infrastructure and
networking for infectious
disease research

2. In-vivo imaging and qu
antification of pathogens
and host inflammatory re
sponses

3. Establishment of a cutt
ing-edge in-vivo 3D ultr
a-high content imaging
system

4. Single-cell analysis of

host responses to infectio
n using preclinical models

Pillar 4

Establish a Researc
h Resource Center

as a ONE-STOP resear
ch support system for

responding to infectio
us disease threats

1. Establishment of infect
ious disease bioresourc
e cluster for emerging an
d dangerous infectious di
sease preparedness

2. Expansion of ABSL-3 a
nd BSL-3 facilities

3. Providing open access
to the core facilities spe
cializing in infectious di
sease research

oh

fred@d Feriow [oomm

Pillar 5

Activate internation
al networks

and lead the Asia-Pacif
ic region as a research

hub

1. Fostering a global net
work and scientific excha
nge

2. Using a One Health ap
proach to tackle antimic
robial resistance (AMR)

3. Building international ¢
ollaboration around em
erging viral diseases

oh

i Py Dommm

|
|

Ho|ZH AT EE

ol

Hfo|2{A
o 7 Xl HIE]
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-1998 : M SClsta i
- 1996 : M 2Cyst

. 79

14714 (IVI)

HHA
=

X =
- 2004.09~2008.07 : 0= 2L

51

S

-2008.11~

k|
Vaccine Research Center (NIH/NIAID/VRQ),

7
Visiting postdoctoral fellow
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IVl is an UN-chartered
international organization
dedicated to accelerating vaccine
R&D for global health

F

"
Our mission

... is to discover, develop and deliver safe, effective
and affordable vaccines to enable the world's most
vulnerable people to have full, productive lives

... is to expand our global presence and expand our collaborative

Next Step partnerships and innovative capabilities
T th ... we can achieve our VISION of developing countries free
ogether of suffering from infectious disease -
7 1
[y
L
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Global Vaccine Research Institute

p HQ and labs at Seoul Field programs in 23
‘ National University nationalities
2 8 countries: in workforce of

IVl is a truly Lxon i 184
international

organization that OECD-recognized International Organization
has work across (not for profit)

m u Itl p I e reg I O n s UNDP initiative First international
organization in Korea (1997) 3 7 countries and WHO as

state parties (Spain, Colombia,
Madagascar and Argentina
pending final submission to UN)

Framework for IVI's strategic roadmap for 2022-2026

» Vision ; Mission for impact
Our vision ?"d Developing countries free of Discover, develop and deliver safe, effective
mission suffering from infectious disease and affordable vaccines for global public health
Why we exist
How w?:?::: Innovative capabilities Collaborative partnerships Flexible operations
Research Institute Product Development o -
3 “=
o 00110 =
v’ lgsie & —
() = gie0s A Amplify
Lab Vaccine Epidemiology Vaccine the Core
Ourpillars ~ Research Development and Surveillance Effectiveness e
What we do Advance the science and Develop new vaccines and Contribute to sourcing and Conduct large scale o
identify new candidates for conduct clinical trials for adequate use of global trials in priority regions for M )
research within high burden infectious diseases affecting vaccine and AMR data infectious diseases affecting o—
target disease areas underserved populations underserved populations
Pursue = |
opportunistic
Intem.a el Strengthen global vaccine community through international cooperation and education actions
Iy o=
{% Scale global footprint ﬁ' Future-proof governance
= —_— [ A
3 [y

- 143 -



I-”9§-| 7 l.o1 H1 01 _I rl. E‘I The 9th Forum for
EH B ©O L. "T == I Infectious Disease Research

IVI's status as a UN —chartered international organization gives it unique
status in the vaccine community

Ecuador

Argentina*

Cote d’Ivoire*

i e

Bhutan Brazil China

< m

Jamaica Kazakhstan

-_T:

Myanmar

ROK

Bangladesh Colombia*

_—

Kyrgyzstan

Lebanon

&

Pakistan

Indonesia Kuwait*

I

Netherlands Oman

[ e |

Romania Senegal

Madagascar*

Lol

Papua New Guinea Philippines

Panama Sri Lanka

(&

S -

Thailand

Ca

Turkey

Uzbekistan

*

Vietnam

Ll

Sudan*

Sweden Tajikistan

We will continue to add to our member states as we expand our presence globally

4 *Accession Process is pending

THYMAT L A LA HMAE =H 7|+

T H| 7|7 (1997)
18- &0 (3871 = STt ml**)
UN S8l &of *I" A Y 5

Wl =I5 =i P EE
TEEEI=E IHNN - IIHnIE==
E=E * 4 423y

ST 2M HE

Al 7Y &2
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IVI has built a strong network across Africa, Asia and Latin America that continues
to grow across development and epidemiology work

20+
projects
Q
o' 9
LX) 9
Q 9
. AR
9 9
999 99 99 Q 889 )
g 9 % o
9 9 N 99 9 9
%
creating 9 §
9
Q
~1000
jobs — —=
Other (AMR, [/
9 Typhoid 9 Cholera 9 Chikungunya, etc). “—f__

IVI's contribution to global health is well recognized within the broader
vaccine community

There are still neglected diseases [for which] there is no investment.
This is what | call an injustice. I'm really happy that IVl is in my home
| gt e+ country, Korea.

. Ban Ki-moon, 8t Secretary General of the United Nations
i

“ The International Vaccine Institute in Seoul is one of the strongest
vaccine institutes in the region...[they are] part of the virtuous cycle
of development assistance: as a country makes progress, they pass
the benefits on to their neighbors.

Bill Gates, Co-chair of the Bill & Melinda Gates Foundation

“ We are delighted to be working with IVI. Our partnership will build
on IVI’'s existing capabilities in advancing new vaccines for global
health and will complement CEPI’s vaccine portfolio worldwide."

Dr. Richard Hatchett, CEO of CEPI

“ It's been amazing to see the journey [IVI] has taken. Founded to help
bring new vaccines to developing countries, the IVl has lived up to its
mission. We look forward to working with IVI ... to bring exciting
new technologies to developing countries throughout the world

Dr. Seth Berkley, CEO of GAVI
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IVl works in a synergistic, non-redundant relationship with other Global Health Stakeholders

to execute its mission

Funders

Vaccine development, tech
transfer, evidence generatio

n

Normative, policy, training

Vaccine supply & delivery

BILL &M ELIMDA b g X "Werld] Health X
E]r_l ES Shmadarien {@} iy @Whn ggﬂ

Data generation: Epi &
burden, antimicrobial

.

.

Data consolidation & analysis
Policy: Health & Vaccination

* Vaccine purchase
* Advocacy

resistance, health economics * Advocacy * Disease focus: vaccine-
il (e.g., cost effectiveness) « Approval (PQ, EUL) preventable diseases in
¢ Vaccine: discovery, testing, * Standards LICs only
effectiveness, impact * Training

CEPRI

And others...

Training in Vaccine
Development

Technology transfer
Disease focus: poverty
associated infectious

di /neglected di

and improving access to
vaccines for LMIC through
WHO prequalification (PQ)
and DCVMNs

Disease focus: all —
communicable and
noncommunicable

unicef s

* Vaccine purchase and delivery

* Advocacy
 Disease focus: vaccine
preventable diseases

downstream of development (Phase Il — implementation)

Note: UNITAID AND GFATM (a) work on HIV, TB, Malaria & COVID; (b) are not focused on vaccines; (c) work

IVI provides translational and support services to accelerate vaccine development

We can cater to potential partners to select the activities that align to our shared goals

P
Discover Develop * Deliver Epi. Surveillance
P
B . Critical assay development & ) Protocol dev. incl. definition of
N {\/Iatt;nallprodufctlon. Assay Validation | OPtimization F-el:d-besegi dlata ) endpoint, bio investigation, &
) est & release for all o ) collection incl. costing database
tel| | Pre-Clinical | toxicology studies & Clinical Method validation according to ICH & willingness to pay
S Study & Samples guidelines Epidemiology/ | Prevalence & incidence est. of
5 Evaluation i i i i i
g Support | [RrgEOcOlIdEV] Clinical sample evaluation in GCLP lab Health ;)tbzer;atlona: Liiea o EEEERE LY
2 CMO/CRO Economic | Gjopal/country HAYSUPPOTE | bata for decision on vaccine
() identification Candidla.les & process transfer to CMOs Study analyses incl. invest., introduction
g_ & stability plan dev. budget impact, cost- Site preparedness for Ph.3 trial &
o Scalable & optimized Process scale-up & ensuring of effectiveness, demand EffETVenessisdy
9 processes for candidate | Mfg. Support | commercial-scale mfg. & vaccine & disease burden AMR assessment & public
[3) candidate supply database creation
= Frocess & Mass vaccination campaign
P Analytical . IPDP & CDP development Policy & Advocacy Research
c Dev. Analytical methods for . Vaccine Impact -
S qual. testing Clinical Dev. & | ¢yjoieal tral implementation & o & Effecti pact| vaccine intro through health
O Regulatory N Vaccine impact & Effectiveness | authorities
ol management in HIC & LMIC . . . N Stud:
= - - Support Modeling | disease risk mapping udy Real-life vaccine performance
nvivo animai studies Regulatory affairs consultation etc.

« Invasive Non- « HepB * MERS-CoV * HPV = Typhoid
o typhoidal * Tuberculosis . « Chikungunya * Hepatitis E + COVID-19
] Salmonella * HAdV-55 « Schistosomiasis « Cholera
4 (iNTS) « Non- « Typhoid
8 + Group A strep typhoidal « Non-typhoidal salmonella
a « SFTSV Salmonella « COVID-19

= Shigella (NTS) « Cholera

© HepA + COVID-19 -

. . « Translational < Innovation Vaccine «  Globalization
- VI develops and ts: [ 7
Cross-Functional Activities evelops and supports: Hubs Research Centers Centers -_,.L‘
* IVl also provides Project Management service tailored to the needs across the value chain. m=
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Major Partners

IVI has 160 partners worldwide ranging from government, industry,
academia and civil society to intergovernmental organizations
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IVI works throughout the value chain to enable our global partners in COVID-19 vaccine
development

Pre-clinical and International Standard
Serum & Assay Development

Clinical Development
« Laboratory: EIA, PRNT, PsVNa
« Phase I-ll / effectiveness

Capacity Building
« Support for Epi. and Phase

Il site development

M v
b o mariey mererd

CEP

BILL& MELINDA
GATES foundation

##Sida  Qineea

Bundesministerium
fiir Bildung
und Forschung.

*

Q@ e ENIBSC enbiologics} INGVIO
NEGIMMUNEECH @ LE,Ehm SANOF‘I- Kﬁpﬂ P
tm ggELl.TRION ?IHB GEP Hrw i v
i o o marin s meei
Bibopo o Sl == %
hE & 25 7
P:I:I".'.'.I.I: annuualiun Lai‘cip.—'r e RS S
m‘l’ﬂ"ﬂ? ElLrTRCEr 5HH" LETLE THE AGA KHAN UNIVERSITY
Genexne R Genexing CELUD
IVIis testing COVID-19 vaccines from companies that have committed
12 ~1 billion doses of COVID-19 vaccines to COVAX (~20% of the total)

Science Unit Projects

e COVID-19
- Vaccine evaluation system
- Clinical analysis
- Pre-clinical studies
- International Standard

* Bacterial vaccines
- Trivalent Typhi-iNTS
vaccine
- Bivalent Typhi-
Paratyphi A vaccine
Shigella vaccine

« Others
- Ad55 vaccine development

- Microneedle type HBV vaccine
- Bivalent vaccine for rVSV-based SFTS
and HFRS

PARTNERS

Geneding ICh AL

eubiologi \’%

IE‘IJ.. - ]

|1
EMPL

[ = JEERsas

T ans
l.-l—--rlu-\.Il LA LR
Carwthdod iize

ACELLLD

K oscene

v MIBSC

@ LG Chem ) LY NE b

& i
Ell:l\.dllﬁlll-n i
OCLLRCE OFF o E DI 5T

::’. 1 gEjo|o Mot

Gyeongbuk Instiue for Bio industry
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COVID-19 projects Overview

Q e Standard sera for SARS-CoV-2

‘ MBS P ‘
@ ¢ COVID-19 vaccine clinical trial
"‘% — - Genedne pachsD  CELLD
b o »
eublologlcsﬁ SK bioscience

ELISA  Neut.assay Animal model

Vaccine evaluation systems é@ * Pre-clinical study for COVID-19 vaccine &
&y

therapeutics

DLEeithe @LGChem DRI

L S
o} n
@CELLTRON [ s e SRR w )
L e ’
*  Detailed projects will be presented separately. b, hbsARm R ,

Evaluation of neutralizing antibodies

v’ Assessing SARS-CoV-2-specific nAb titer by

v’ Assessing SARS-CoV-2-specific binding Ab
FRNT (Focus Reduction Neutralization test)

by ELISA

T™B
- Substrate: ‘ Color change
R .@ -> measuring OD
- 2% Ab-HRP: I Ak
¥

i
{
B \ SARS-CoV-2 NP
- Participant’s specific Ab

Serum:

- Recombinant
Spike protein: i

-
-
=] =
-
2 al
%5 .
al
= -
e il

* |Vl Science Unit established ELISA and wildtype neutralization test to evaluate SARS-CoV-2 vaccine candidates.
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Pseudovirus-based neutralization test: Lenti- & VSV-platform
8L o

o
1 E
& e 9 ;
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]

Co-transfection of plasmids
-
Gag
=7
™ NS =
SARS-CoV-2 Spike \) @ . ;
i\ - = il i
SARS-CoV-2 Spike . T
] s
el sl e

Luciferase \) 293T
pseudotyped lentivirus
Vv i,
il il Tk B
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- 2006~2007

- 2005~2006 : University of Texas Health Science Center

- 2005~2007 : dzatcfstn
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-1998~2002 : Auburn University 2fA}

XH : Frontiers in Plant Science A|
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- 2016~
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- 2002~2004 : The S. R. Noble Foundation BfAt= 151

- 2005~
- 2010~

il

S

il

S

- 2021~

&

- 157 -



I Infectious Disease Research

24 The 9th Forum for

JNIECIEI I o | Jo LS

(5|
=]

Ij

ol

nd

=L
=

ol

- 2003 : M2CH5t

- 1998 : M2cHstu Ch
- 1996 : A 2CHst

. 79

1424 (IVI)

HHA
=

A=A
-2004.09~2008.07 : O =m&H

il

S

-2008.11~

bl
Vaccine Research Center (NIH/NIAID/VRC),

A

Visiting postdoctoral fellow
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