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Introduction

SD BIOSENSOR was established in 2010. Since then, there has been a continuous growth in the number of
innovative products, production facilities and sales. Currently, 158 diagnostic assays are available selling

globally to more than 500 distributors.

e || DB

Headquarter Factory
Suwon, Korea O-song, Korea
* Foundation date : Dec, 2010 * Foundation date : Aug, 2013 * Foundation date : Sep, 2012
* No. of employees : 418 * Total area: 18,115m? * Total area: 13,106 m?
* Division : R&D, Sales, Marketing, * Production capacity : * Production capacity :
RA, Administrative Department 60 million rapid tests / month 29 million tests/ month
* Division : Production, QA, QC, * Division : R&D, Sales, Marketing,
warehouse RA, Administrative Department,
« Automation production : Production, QA, QC, warehouse
RDT, FIA, RT-PCR, Glucose strips * Automation production :

RDT, FIA, RT-PCR
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List of related standard
EN ISO 13485:2016 (114)
IVD 98/79/EC Directives
KGMP (MFDS Regulation)

Directive 2002/95/EC (RoHS)
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Certificate Holdor: SO Biosensor, Inc.
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& SD BIOSENSOR

We devote ourselves to improves human health by developing innovative products.

2009.08 World 1st
*Influenza A (H1IN1pdm09)

2003.07
*SARS Antibody, Antigen

1999.02
«Standard Diagnostics, Inc.(SD)
establishment by Dr. Cho

2014~2019

2019.08 The Global Fund ERPD Approved
*HIV/Syphilis Combo

2019.04 UNICEF long term supply agreement signed
* Arbo Panel | (Zika, Dengue, Chikungunya,
Yellow fever)

2016.09
«Zika IgG/IgM

2015.04 World 1st
* MERS-CoV Antigen

2014.12 WHO EUAL
*Ebola Zaire Antigen

FDA EUAin progress

+Q COVID-19 Ag rapid '
*Q COVID-19 IgM/IgG Combo rapld

*F COVID 19 Ag FIA

2020.08 - -

* M nCoV real-time detection kit KFDA Approved
2020.06

*E COVID-19 Total Ab ELISA
*QHIV 1/2 Ab 3-Line WHO PQ Approved

2020.05 WHO PQ Approved
*Q HIV/Syphilis diagnosis kit

2020.04 FDA EUA Approved
M nCoV Real-time detection kit

2020.03

*Q HCV Ab WHO PQ approved

*Q Malaria Ag WHO PQ approved

CE registration

*Q COVID-19 Ag rapid

+Q COVID-19 IgM/IgG Combo rapid
*F COVID-19 Ag FIA

*F COVID-19 IgM/IgG Combo FIA

2020.02 CE registration /KFDA EUA Approved
* M nCoV Real-time detection kit
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) WHO Coronavirus Disease (COVID-19) Dashboard

Global Situation

30,675,675|%

200k
confirmed cases
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954.417|

deaths

- '_/ DallyI Weekly

300k
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53]
=

Aug 31

Feb 29 Apr 30 May 31 Jun 30 Jul 31

7 Data may be incomplete for the current Jan 3
// day or week

Data last updated: 2020.09.20 1:08pm CEST Overview

Reference: https://covid19.who.int/

Confirmed cases and deaths are continuously increasing.
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@ General features of SARS-CoV-2

Genome

» Coronavirus carry the largest genomes among all 0 20000 25000 29903
RNA virus families. L ORFfa ORF1b s amEME BN 3UR

* Positive-sense, single-stranded RNA genome of T%_L . ﬂ?{sﬁ?f
~30 kb

» The genomic RNA is protected by nucleocapsid
protein.

Virion

« Genomic RNA is packaged by the structural
proteins to assemble virions. (Diameter : 75 - 160
nm)

» There are 4 structural proteins and several
accessory proteins.

- Nucleocapsid protein
-Spike protein
-Membrane protein
-Envelope protein

[FOR INTERNAL USE ONLY. NOT FOR PRINT OR DISTRIBUTION] 8



Phylogenetic Systematics of SARS-CoV-2
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@é SARS-CoV-2 Specimen

* Type of specimen

Both specimens should be collected from lower and upper respiratory tract

1 Lower respiratory Sputum (not Container Sterilized tube (50
tract mandatory) me)
Volume >3m¢
2 Upper respiratory Nasopharyngeal swab  Container Both NP and OP
tract Oropharyngeal swab swabs should be collected to

the same medium containing
viral transport media (VTM)
Table. Types of sample for COVID-19

* How to collect ‘Upper respiratory tract specimen’

1. Nasopharyngeal swab can be collected 2. Oropharyngeal swab can be collected
by scratching the nasopharynx through the by scratching the pharynx having your tongue
nostril. P down.
s
B 1 \‘\”F
B AN
Thmb A
Figure. How to collect the NP swab Figure. How to collect the OP swab

v Collect the NP and OP swabs in one VTM.
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@ Storage of Specimen

Table 1. Specimens to be collected from symptomatic patients
Guidance on specimen collection (adapted from reference 5)

Specimen type Collection Transport | Storage till Comment
materials to testing
laboratory _
Nasopharyngeal and Dacron or 4°C <5 days: 4 °C The nasopharyngeal and
oropharyngeal swab polyester flocked >5 days: -70 °C oropharyngeal swabs should
swabs* be placed in the same tube to
increase the viral load.
Bronchoalveolar sterile container | 4 °C <48 hours: 4 °C There may be some dilution
lavage * >48 hours: =70 °C | of pathogen, but still a
worthwhile specimen
(Endo)tracheal sterile container | 4 °C <48 hours: 4 °C
aspirate, . >48 hours: =70 °C
nasopharyngeal
aspirate or nasal wash
Sputum sterile container | 4 °C <48 hours: 4 °C Ensure the material is from
248 hours: 70 °C_|_the lower respiratory tract _
Tissue from biopsy or | sterile container | 4 °C <24 hours: 4 °C
autopsy including with saline >24 hours: 70 °C
from lung
Serum (2 samples Serum separator | 4 °C <S5 days: 4 °C Collect paired samples:
acute and convalescent | tubes (adults: >5 days: 70 °C * acute — first week of illness
possibly 2-4 weeks collect 3-5 ml » convalescent — 2 to 3 weeks
after acute phase) whole blood) later
Whole blood collection tube 4°C <5 days: 4 °C For antigen detection
>5 days: -70 °C particularly in the first week
of illness
Urine urine collection | 4 °C <5 days: 4 °C
container >5 days: —70 °C

Reference: WHO/2019-nCoV
[FOR INTERNAL USE ONLY. NOT FOR PRINT OR DISTRIBUTION]



l1l. STANDARD M nCoV

1-Step RT-PCR Protocol




@ Prior to Real-Time PCR

Y

1. Specimen pretreatment
* NP and OP swabs

extract the nucleic acids by re-suspending from the VTM or PBS
* Sputum

Add the same amount of 2X sputum lysis buffer and shake the incubation for 30 minutes

2. Extraction of nucleic acids
Commercially available viral RNA extract reagents or automation instruments can be used.
Follow the instructions given by the manufacturer.
Recommended kit: STANDARD™ M SPIN-X Viral RNA Extraction Kit (Cat. no. 11SPN10)

[Viral nuclelc acid extraction]

— ~ o
o | 100 == Is"ﬁw mbr.(l‘lrf
! Spln | | Ismnmm " 'llw
|| ! spm"x Viral RNA Extraction Kit
% | bid
| 4
— o E e = I\\_ I'-— -
Add Nuclelc acid Add Add Drying Add Purfied
VB Buffer Binding VW1 Buffer RWAZ Buffer membrane ER Buffer Nudeic acid

,,.;,g_,,l,‘___ %SD BIOSENSOR

* Setting values might be different depending on sites (hospitals)
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Test method recommend by WHO

Laboratory testing for 2019 novel coronavirus
(2019-nCoV) in suspected human cases

Interim guidance
17 January 2020

WHO/2019-nCoV/laboratory/2020.3

S ey Sy g i B S B g T
putting on a disposable particulate respirator, always
check the seal/fitness. Be aware that the presence of
facial hair (e.g. beard) may prevent a proper respirator
fit for the wearer. In some countries, a powered air-
purifying respirator (PAPR) is utilized instead of a
respirator.

—  Eye protection (i.e. goggles or a face shield).

—  Clean, long-sleeved gown and gloves. If gowns are
not fluid resistant, a waterproof apron should be used
for procedures where it is expected that fluid might
penetrate the gown

« Perform procedures in an adequately ventilated room: at a

minimum natural ventilation with at least 1601/s/patient air

flow, or negative pressure rooms with at least 12 air changes per
hour and controlled direction of air flow when using mechanical
ventilation

« Limit the number of persons present in the room to the

minimum required for the patient’s care and support; and

* Follow WHO guidance for steps of donning and doffing PPE.

Perform hand hygiene before and after contact with the patient

and his or her surroundings and after PPE removal.

* Waste management and decontamination procedures: Ensure

that all materials used is disposed appropriately. Disinfection of

work areas and decontamination of possible spills of blood or
infectious body fluids should follow validated procedures,
usually with chlorine-based solutions.

Specifics for transport of samples to laboratory:

« Ensure that personnel who transport specimens are trained in
safe handling practices and spill decontamination procedures.
* Follow the requirements in the national or international
regulations for the transport of dangerous goods (infectious

World Health
Organization

5.Testing of 2019-nCoV in reference
laboratories

2019-nCoV testing for patients that meet the suspected
case definition

Patients that meet the case definition for suspected 2019-
nCoV should be screened for the virus with PCR (details

below). If case management requires, screen also for other
common causes of respiratory illness according to local
guidelines (1,5,7). As coinfections can occur, all patients
that meet the case definition should be tested for 2019-nCoV
regardless of whether a conventional respiratory pathogen is
found. If testing does not occur in an expert/reference
laboratory it is encouraged to send the sample for
confirmation to a regional, national or international
reference laboratory with pan-coronavirus or specific 2019-
nCoV detection capacity. WHO can assist Member States to
identify laboratories able to provide this support.

Nucleic acid amplification tests for 2019-nCoV

As sequence information from the 2019-nCoV has recently
been made available, PCR assays can be designed to detect
these sequences. PCR assay design optimization can be a
complicated process, and a useful option is to contact the
experienced laboratories publicizing their assays and request
access to their assay chemistries.

v"  WHO recommended rRT-PCR for SARS-CoV-2 Laboratory testing.

[FOR INTERNAL USE ONLY. NOT FOR PRINT OR DISTRIBUTION]



@é WHO recommend primers/probes

y World Health  Haath Topics v Countries v Newsroom v Emergencies v About Us v

Y Organization

¢ Novel Coronavirus 2019

¢ Technical guidance

Laboratory guidance

Early investigations
Patient management

Surveillance and case
definitions

Summary table of available protocols

Country Institute Gene targets
China China CDC ORF1ab and N
Germany Charité RdRP, E, N
Hong Kong HKU ORF1b-nsp14, N

National Institute of Infectious .

) ] Pancorona and multiple targets,

Japan Diseases, Department of Virology| . S

" Spike protein
Thailand National Institute of Health N
us uUs CDC Three N primers, RARP

China CDC Primers and probes for detection 2019-nCoV (24 January 2020)

Diagnostic detection of Wuhan coronavirus 2019 by real-time RT-PCR — Charité, Berlin Germany (17
January 2020)

Detection of 2019 novel coronavirus (2019-nCoV) in suspected human cases by RT-PCR — Hong Kong
University (23 January 2020)

PCR and sequencing protocol for 2019-nCoV - Department of Medical Sciences, Ministry of Public
Health, Thailand (Updated 28 January 2020)

PCR and sequencing protocols for 2019-nCoV- National Institute of Infectious Diseases Japan (24
January 2020)

US CDC panel primer and probes— U.S. CDC, USAV — U.S. CDC, USA (28 January 2020)

US CDC panel primer and probes— U.S. CDC, USA (28 January 2020)
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2019-nCoV &= real-time RT-PCR Z=E£Z(KCDC v1.5)

(B A& FEBEHAH)

~ WHO 2H#('20.1.17. updated) &t

ox
0|

HEHoR o

B} Primer % Proe A4

O 971448 AR

KCDC recommend primers/probes

Diagnostic detection of Wuhan coronavirus 2019

by real-time RT-PCR — Charité, Berlin Germany

(17 January 2020)

Assayl
Use

Oligonucleotide
D

Sequence (5'-3')

Comment

RdRP
gene

RARP_SARSr-F2

GTGARATGGTCATGTGTGGCGG

use 600 nM per reaction

RdRP_SARSr-R1

CARATGTTAAASACACTATTAGCATA

use 800 nM per reaction

RdRP_SARSr-P2

FAM-CAGGTGGAACCTCATCAGGAGATGC-
BBQ

Specific for 2019-nCoV, will not detect SARS-
CoV
use 100 nM per reaction and mix with P1

RIRP_SARS-P1 | FAM

CCAGGTGGWACRTCATCMGGTGATGC-
BBQ

Pan Sarbeco-Probe, wil detect 2013-nCoV,
SARS-CoV and bat-SARS-related CoVs
use 100 nM per reaction and mix with P2

Egene | E_Sarbeco_F1 ACAGGTACGTTAATAGTTAATAGCGT use 400 nM per reaction
E_Sarbeco_R2 | ATATTGCAGCAGTACGCACACA use 400 nM per reaction
E_Sarbeco_P1 FAM-ACACTAGCCATCCTTACTGCGCTTCG- | use 200 nM per reaction

BBQ

E_Sarbeco_P1

FAM-ACACTAGCCATCCTTACTGCGCTTCG-BHQ

. - Target
Primer & Probe Sequence (5'-3")
gene

RARP_SARSr-F2 | GTGARATGGTCATGTGTGGCGG
RARP_SARSr-R1 | CARATGTTAAASACACTATTAGCATA RdRP
RARP_SARSr-P2 | FAM-CAGGTGGAACCTCATCAGGAGATGC-BHQ
E_Sarbeco_F1 ACAGGTACGTTAATAGTTAATAGCGT
E_Sarbeco_R2 ATATTGCAGCAGTACGCACACA E gene

+ WHO 18 BBQ — BHQZ ®#Zstd =7 MyE

[FOR INTERNAL USE ONLY. NOT FOR PRINT OR DISTRIBUTION]

* RdRp primer/probe2 : nCoV specific detection
** E primer/probe : Beta CoV specific detection




IV. STANDARD M nCoV Real-time

Detection kit




@é Principle of STANDARD M nCoV Real-time Detection Kit

Al

|

@ Based on TagMan probe real-time fluorescent PCR technology

@ Fluorescence intensity increases in proportion to the amount of RNA which amplified in each
cycle of PCR

3 Reading device detects the fluorescence color and checks the result

« Target'q §&

ORF1ab (RdRP) gene FAM
E gene JOE (VIC EE&= HEX)
Internal reference CY5

[FOR INTERNAL USE ONLY. NOT FOR PRINT OR DISTRIBUTION] 19



@ Kit Contents

STANDARD M

STANDARD™ M nCoV RealTim e Dan

cea@%ﬂﬂ )1'

Kit Contents (96T/kit)

2019-nCoV Reaction Solut

1 ion 75002 /vial x 2
2 RTase Mix 630p2/vial x 1
3 (2):)19-nCoV Positive contr 60000 /vial x 1
4  Negative control 600peL/vial x 1
5 Internal control 525u@/vial x 1
6 ROX* 55u@/vial x 1

7 Instructions for Use 1

[FOR INTERNAL USE ONLY. NOT FOR PRINT OR DISTRIBUTION]

I'lcov Real- Tlme Iletanhun kit

mﬂl‘r |

Tests/Kit @SDBIOZ e i m::
96 Te ‘ ‘

3

» FDA EUA Approved
» Korea EUA Approved

e

ROX

i 'ﬂul contd Lt vy

oy L7t Mix
sy Vot g

Purpose: COVID-19 RNA detection
Nucleic acid amplification reaction

- Test time: 90~ mins

- Sensitivity 100%

- Specificity 100%

Cat. no.: 11NCO10

96 Tests/Kit

Storage: -25°C ~ -15°C

Stability: 12 months

20



) A Wide Range of Instrument Compatibility

Instrument Compatibility | instruments mainly used in laboratories

CFX 96 ABI 7500/7500 Fast LightCycler 480
Bio-Rad Applied Biosystems Roche

STANDARD M nCoV Real-Time Detection kit

[FOR INTERNAL USE ONLY. NOT FOR PRINT OR DISTRIBUTION]
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V. COVID-19 products




) Total solution for COVID-19

Virus titer
o Bmmm  Antigen concentration
2 .
g == |gM concentration
2 === |gG concentration
]
—
G
o
v
S Virus titer
)
Ef’ IgG concentration
=
IgM concentration
0 5 10 15 20 25 30

™ ™
Initial Symptom
infection onset

Days post infection

—
STND M; PCR molecular diagnostic test

_
STND Q F; Antigen Rapid test

—
STND Q F; Antibody Rapid test

Reference :

1. Chen J, Lau YF, Lamirande EW, Paddock CD, Bartlett JH, Zaki SR, Subbarao K. Cellular immune responses to severe acute respiratory syndrome coronavirus (SARS-CoV) infection in senescent BALB/c mice: CD4+ T cells are important in
control of SARS-CoV infection. J Virol. 2010 Feb;84(3):1289-301. doi: 10.1128/JVI1.01281-09. Epub 2009 Nov 11.
2. Hsueh PR, Huang LM, Chen PJ, Kao CL, Yang PC. Chronological evolution of IgM, IgA, IgG and neutralisation antibodies after infection with SARS-associated coronavirus. Clin Microbiol Infect. 2004 Dec;10(12):1062-6.
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@ COVID-19 representative products

STANDARD M STANDARD F
[ —, " covip-19 Ag FIA Ce
e = e = Detection: COVID-19 antigen
ﬁ 1819 pg ) o .. = Test time: within 30 mins
= Sensitivity: 100%
= Specificity: 100%

Imll
nBu‘.‘m_, -

ey o

e

“FEFE— -
" GOVID-19 IgM IgG Combo FIA ce

— . _ = Detection; COVID-19 antibody
N 250 - Test time: within 15 mins

= Sensitivity: 94.41%

= Specificity: 90.62%

= Detection: COVID-19 RNA

= Test time: within 60~90 mins
= Sensitivity: 100%

= Specificity: 100%

FDA EUA Approved &
Korea EUA Approved &/

e [

COVID-19

TOTAL SOLUTION

COVID-19 Ag C€

= Detection: COVID-19 antigen
= Test time: within 30 mins

WEGii-19 Total ab Euisa N ... B . Sensitivity: 89%
_ T = Specificity: 100%

COVID-19 Total Ab ELISA C €

g

1 [

e

%7 2 Teiag kg

B covib-19 1gM 196 Combo ce

= Detection: COVID-19 antibody -
o 15 i1 1gMigt Comho

= Sensitivity: 100%

= Specificity: 98%

= Detection: COVID-19 antibody
= Test time: within 10 mins

= Sensitivity: 94.5%

= Specificity: 85.7%

qom |ETEr—.

@SDEIDSENSOR
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@é Principle of STANDARD F test — Instrument detection

LV light detector
source
4 )

antibody

- antigen

+— absorbent
pad

antibody

europium pad
test line

[FOR INTERNAL USE ONLY. NOT FOR PRINT OR DISTRIBUTION]

Fluorescent Immunoassay(FIA) is a
different type of immunoassay based on

nitrocellulose membrane.

The fluorescent beads enable highly

sensitive detection of the target analytes,
antigens and antibodies than traditional

immunochromatographic test.

Simple lateral flow assay with a powerful
but low cost analyzer like a STANDARD

F improves assay performance.

25



@é STANDARD F Fluorescent Immunoassay | Available Now

Products

¥ STANDARD

F2400 « Quantitative: Inflammation, Hormone etc.
¥ STANDARD 2

F200

* Qualitative: Respiratory, Vector borne, Blood

¥ STANDARD

Fl00 borne etc.

Benefits

» High sensitivity using fluorescent immunoassay

+ Fast detection

+ Data recognition through no-coding 2D
barcode system

» Automatically print a patient’s name

* LIS/HIS connection is available

» Expandable (Various kinds of products can be
measured with one analyzer)

* F2400 : 70 tests/hour

[FOR INTERNAL USE ONLY. NOT FOR PRINT OR DISTRIBUTION] 26




) Principle of STANDARD Q Rapid test — Eye test

Membrane

[FOR INTERNAL USE ONLY. NOT FOR PRINT OR DISTRIBUTION]

Test Line

Control Line

The Sample Pad

Receives the test samples
Distributes the sample into the strip uniformly
Contains chemicals to modify sample composition

May act as a filter

The Conjugate Pad

Holds the detector reagent in a dry state

Does not interfere with detector reagent stability
Releases the detector reagent quickly, consistently, and
quantitatively

Provides uniform transfer of detector reagent to the

membrane

The Membrane

The surface used to hold capture reagents(e.g., antibodies)
The surface upon which immunocomplexes form(i.e., signals)
Controls overall flow rate of the system

Composed of nitrocellulose

The Absorbent Pad

Serves as the sink for the sample
Determines the total sample volume that can be processed

Typically not chemically altered
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Products

STANDARD Q Rapid Test | Available NOW

Benefits

Vector borne, Blood borne, Respiratory,

Gastrointestinal, Hemorrhagic fever

Respers

Malaria P.f Ag waa g
Malaria P_f/P v Ag\WHO PQ
Malaria P_f/Pan AgWHO PQ
Dengue Duo

Dengue NS1 Ag

Dengue IgM/lgG
Chikungunya IgM/igG
Yellow fever IgM
Dengue/Chikungunya Trio
Zika/Dengue Fast Trio
ZIKV/DENV/CHIKV Fast Quad

Arbo Panel | ZD/cry)'®

Malaria/CRP Duo

= HIV/Syphilis Combo
= HIV 1/2 Ab (3line)®
+ HIV 1/2 Ab (4line)

= Syphilis Ab

- HCV Ab*WHO PQ

* HBsAg®

* Anti-HBs*

+ HAV IgM

- COVID-18 Ag

- COVID-18 IgM/lgG
* Influenza A8B*1st
+ Strep A

+ RSV Ag*

« Legionella Ag*

= S. pneumoniae Ag*
- TB MPT64 Ag

- Adeno Respi Ag

* Rotavirus Ag*

* Rota/Adeno Ag*
+ Norovirus Ag

= H. pylori Ab

= H. pylori Ag

Gastrointestinal

* Ebola Zaire Ag

Hemorrhagic fever

COVID-19
lghflgG

ra

[FOR INTERNAL USE ONLY. NOT FOR PRINT OR DISTRIBUTION]
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B . @ SDRIOSENSOR

* Fast detection of disease using very small
specimen

* Simple and easy to use
+ High sensitivity and specificity with low cost
* No instrument is needed.

» Superb development ability to cope with new
infectious diseases quickly

« Continuous aid from international funds to
combat infectious disease in low income
countries

28
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1.Registration

@ SD BIOSENSOR




KCDC - EUA
MFDS

CE
US FDA EUA
WHO PQ EUL

[FOR INTERNAL USE ONLY. NOT FOR PRINT OR DISTRIBUTION]
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COVID-139 products

=
—

‘

STANDARD M nCoV Real-time Detection Kit

STANDARD Q COVID-19 Ag test

STANDARD Q COVID-19 IgM/IgG Combo

STANDARD F COVID-19 Ag test

STANDARD F COVID-19 IgM/IgG Combo

[FOR INTERNAL USE ONLY. NOT FOR PRINT OR DISTRIBUTION]

YA

2020.02 CE registration
2020.02 KCDC EUA approved
2020.02 Export license
2020.04 FDA EUA approved
2020.08 KFDA HIZ=5{7} 2tz

2020.03 CE registration
2020.03 Export license
US FDA EUA in progress

2020.03 CE registration
US FDA EUA in progress

2020.03 CE registration
2020.03 Export license

2020.04 CE registration
2020.04 Export license
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2. Global Distributor

@ SD BIOSENSOR




Based in South Korea, 3 subsidiaries in India, Indonesia and China.

Global Sales Networks

More than 517 distribution partners in more than 126 countries.

=~ 123 million tests of COVID-19 products has been sold (2020.09).

[Europe N Asia Pacific
. HAITI e AUSTRIA *  GREECE e SLOVAKIA * AZERBAIJAN «  AUSTRAILIA « NEPAL
« HONDURAS e BOSNIA e ICELAND e SLOVENIA «  GEORGIA «  BANGLADESH « NEW ZEALAND
« JAMAICA ¢ BULGARIA ¢ |RELAND « SPAIN <  KAZAKHSTAN «  CHINA «  PAKISTAN
«  MEXICO « CROATIA  « ITALY + SWITZERLAND  * RUSSIA . INDIA «  PHILIPPINES
«  PANAMA * CYPRUS « KOSOVO e UK +  TAJIKISTAN « INDONESIA «  SINGAPORE
«  TRINIDAD&TOBAGO e CZECH « LATVIA . JAPAN «  SOUTH KOREA
< USA e DENMARK ¢ NETHERLANDS «  LAOS « SRl LANKA

¢ FINLAND ¢ POLAND «  MALAYSIA « TAIWAN

+ FRANCE * PORTUGAL +  MONGOLIA «  THAILAND

¢ GERMANY + ROMANIA «  MYANMAR « TIMOR

*  VIETNAM

Affica ]
«  BOLIVIA ALGERIA - ETHIOPIA - NAMIBIA  ZAMBIA  AFGHANISTAN « TURKEY
- BRAZIL BENIN < GHANA « NIGERIA - ZIMBABWE - EGYPT - UAE
« CHILE BURKINA FASO -+ GUINEA < RWANDA  IRAN YEMEN
+ COLOMBIA BURUNDI < KENYA «  SENEGAL + IRAQ
+  ECUADOR CAMEROON « LIBERIA < SOUTH SUDAN « ISRAEL
«  PARAGUAY CAR « MADAGASCAR -« SUDAN «  JORDAN
«  PERU CHAD < MALAWI «  TANZANIA + LEBANON
*  URUGUAY CONGO <  MALI < TOGO « LIBYA

COTE D'LVOIRE « MOROCCO »  TUNISIA « QATAR

DRC « MOZAMBIQUE + UGANDA «  SAUDI ARABIA

[FOR INTERNAL USE ONLY. NOT FOR PRINT OR DISTRIBUTION]
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@ SD BIOSENSOR




@é International organization

FIND
BGMF
WHO
CHAI
UNITAID
PAHO
Etc..

[FOR INTERNAL USE ONLY. NOT FOR PRINT OR DISTRIBUTION]
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Sales performance

@ SD BIOSENSOR




FEMA Brazil

CNN, one of global broadcasting systems in United States,

reported that FEMA (Federal Emergency Management STANDARD Q COVID-19 Ag test is being used in Brazil
Agency) awarded a contract to SD BIOSENSOR last week to Drive-through to detect COVID-19.

provide coronavirus test kits.

US to receive 750,000 coronavirus tests from South Korea

HRAY, AL A PR AR

A member of the Brooklyn Hospital Genter COVID-19 testing team calls in the next patient in ling,
Thursday, March 26, 2020, in the Brooklyn borough of New York.

photo & video b local distributor of SD
BIOSENSOR

Washington [CNN) — The United States is turning ta South Kaorea -- a country with an aggressive
testing regime that President Donald Trump previously downplayed -- to bring approximately
750,000 more caronavirus tests to the US, according to the Federal Emergency Management
Agency.

FEMA, an agency within the US Department of Homeland Security, awarded contracts to
manufacturers in South Korea last week to pravide approximatsly 750.000 tests, according to a
FEMA spokesperson and federal records

Over the weekend, the first shipment of 150,000 tests were dslivered to the US by SolGent. The
next shipment of 600,000 tests will arrive by April 15. They are being provided by two South
Korea-based companies, SD Biosensor and Osang Healthcare.

[FOR INTERNAL USE ONLY. NOT FOR PRINT OR DISTRIBUTION]
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India

ICMR (Indian Council of Medical Research) approved the use of Antigen test of SD BIOSENSOR in terms of early detection of
COVID-19 with high specificity. SD BIOSENSOR's STANDARD Q COVID-19 Ag test becomes the first of its kind to get ICMR

validation.

Sales performance

ICMR gives nod to antigen-based
testing kit for faster diagnosis

Sushmi Dey | TNN | Updated: Jun 16, 2020, 1146 IST B OB A A+

NEW DELHI: The government'’s
apex research body, Indian

—

X{SIood Standards - Redefined

Council of Medical Research
(ICMR), has recommended use
of the first antigen-based
testing kit for Covid-19 to
enable faster diagnosis at
lower rates and without
laboratory examinations of

samples.

The antigen test — developed by private biotechnology firm SD Biosensor — has
also been validated by AIIMS, New Delhi, apart from ICMR and can detect presence

of SARS CoV 2 in swab collected from the nose alone.

The test can detect presence of molecules of the pathogen that triggers immune
response in Covid-19 infected persons. Maximum duration for interpreting a positive
or negative test is 30 minutes through the antigen based kit.

“In view of its high specificity while relatively low sensitivity, ICMR recommends the
use of Standard Q Covid-19 Ag detection assay as a point of care diagnostic assay
for testing...,” ICMR said in an advisory recommending the antigen test in
combination with the gold standard RT-PCR test.

[FOR INTERNAL USE ONLY. NOT FOR PRINT OR DISTRIBUTION]

While no confirmatory tests are required for samples testing positive, ICMR said
those whao test negative should undergo a RT-PCR test to rule out infection.

Last month, the US Food and Drug Administration also approved an antigen-based
test, noting it is a new type of diagnostic test. "Each category of diagnostic test has
its own unigue role in the fight against this virus. PCR tests can be incredibly

accurate, but running the tests and analysing the results can take time. One of the

NMES
N|OW

influenza-like illness (IL) in containment zones or hotspots and asymptomatic direct
and high-risk contacts with co-morbidities of confirmed cases.

In hospitals, the kits are to be used for all symptomatic ILI patients, asymptomatic
patients who are hospitalised ar seeking hospitalisation for chemotherapy and
transplants or those who are over 65 years with co-morbidities.

In view of rising demand for testing, ICMR has also asked other manufacturers, who
have antigen detection assays, to come forward for validation.

Reference : times of India
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Worldwide covid-19 product donation

Georgia == Zimbabwe *>==

5,000 tests of STANDARD Q COVID-19 Ag/Ab Total 10,000 tests of STANDARD Q COVID-19 Ag/Ab Total
'I-'rl‘?;tMinistry of Health Procures 117 000 Rapid Tests Te t Ministry of Information and Publicity Zimbabwe @Mi.. - 72 152
under the World Bank Emergency COVID-19 Response His Excellency President @edmnangagwa this afternoon received Covid19

and Cyclone |dai humanitarian aid from several companies at State
House. Among those who donated are Angel of Hope, Zundine Trading,
Multichoice Zimbabwe, Cure Chem, PPC Zimbabwe and Nkatazo
Company.

08 July, 2020

The Ministry of Health
Procures 117 000 Rapid
Tests under the World
Bank Emergency COVID-19 |
Response Project

& =012 071

Within the framework of the World Bank Emergency COVID-19 Response Project,

the Ministry of Internally Displaced Persons from the Occupied Territories, Labor,
Health and Social Affairs of Georgia procured 117 000 rapid tests. 50 000 antigen
tests were procured from Korean company BIOSENSOR" and 67 000 antibody
tests from the company ,.Green lab/Biogene”,

As stated by Acting Head of Administration of the Ministry of Internally Displaced
Persons from the Occupied Territories, Labor, Health and Social Affairs of Georagia,
Tinatin Khardziani the tests will be used with the purpose of epidemiological
control among international truck drivers and will be distributed among wvarious
medical facilities for testing concrete selected target groups.

“Within the World Bank Emergency COVID-19 Response Project 50 000 Korean
antigen tests and 67 000 antibody tests registered by Green lab were procured. |
would like to mention, that the company . BIOSEMSOR “donated 5000
antigen/antibody tests to the Ministry and | would like to express deep gratitude

towards them”, - stated Tinatin Khardziani.

Peter Van Deventer (right) presented dispy
Wt re yvesterday

=

[FOR INTERNAL USE ONLY. NOT FOR PRINT OR DISTRIBUTION] 40



After post-COVID-19,

STANDARD M10

@ SD BIOSENSOR




7) STANDARD M10 | molecular diagnosis
“Versatile POC MDx Platform”

= NA extraction + Amplification in one platform

All-in-one Cartridge
Nucleic acid extraction / amplification

Sample in > Result out (15min — 30min)

Multiplex

Maximum 12 targets including control

Various Menus
SARS-CoV-2, Flu/SARS-CoV-2

Modular system

Scalable configuration for customized throughput )
1 Console + Multiple Analyzer

[FOR INTERNAL USE ONLY. NOT FOR PRINT OR DISTRIBUTION] 42



& SD BIOSENSOR

Thank You

SD BIOSENSOR, Inc.

Head office : C-4th&5th, 16, Deogyeong-daero 1556beon-gil, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16690, REPUBLIC OF KOREA
Manufacturing site : 74, Osongsaengmyeong 4-ro, Osong-eup, Heungdeok-gu, Cheongju-si, Chungcheongbuk-do, 28161, REPUBLIC OF KOREA

sales@sdbiosensor.com | www.sdbiosensor.com




V1 WELLS BIO

The world's best life-caring companion

WELLS BIO

& + 5 + + 4




1. Introduce
WELLS BIO, INC
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WELLS BIO

1. Molecular Diagnostics
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Molecular Diagnostics WELLS BI0
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Ref.: Molecular Diagnostics Market by Application (Infectious Disease (Hepatitis, HIV), Oncology,
Genetic Testing), Technology (PCR, DNA Sequencing & NGS), End User (Hospital/Academic
Laboratory), Product & Service (Reagent, Software) - Global Forecast to 2023 6

Ref.: S&T Market Report, Vol.40, 2015.03 M| 2| XITt7| 7| A| &S &



About Molecular Diagnosis/PCR

RT-PCR

+PCR (Polymerase Chain Reaction) is a method
for amplifying target nucleic acid sequences, that
has a wide spectrum of applications in life
science R&D and diagnosis.

+0ur RT-PCR technology is based on ' Thermal
Cycling and TagMan probe’ process consisting of
denaturation (94~96°C), annealing (50~65°C), and
polymerization (72°C) process.

+About 30 to 40 thermal cycles that typically take
about 1 to 2 hours, are repeated to achieve
amplification of a factor of several millions or
higher.

CCD camera

Real-time PCR device(ex)
CFX 96, ABI 7500)

Heating/Cooling Cycles

Composition of PCR sample

Template (DNA) m
Primer pair/ Probe — FT e
DNA polymerase (@)

dNTP (dA, dG, dC, dT)




About COVID-19 Test

SR

Major Specifications of careGENE™ COVID-19 Diagnostics

“coviD9
e

Symptom Sample collection

_ Shortness
of breath

RNA extraction Real-Time PCR Analysis

VIDEO



https://www.bing.com/videos/search?q=real-time+pcr&&view=detail&mid=21797EF9BC3136ECCB6721797EF9BC3136ECCB67&&FORM=VRDGAR&ru=/videos/search?q%3Dreal-time%2Bpcr%26FORM%3DHDRSC3

About COVID-19 Test

Total solution of RT-PCR with careGENE™ COVID-19

Automated sample
preparation Instrument

KingFisher Flex®
& Extraction Kit

Processing volume range

* PCR plate (20—-100 pL*), skirted

® 20-200 pL: 96-well plate

® 50-1,000 pL: 96 deep-well plate
® 200-5,000 pL: 24 deep-well plate

Samples per run: 24 or 96

Run time: 35~60minutes

RT-PCR reagent

S
COVID-1g “~
R “PCR kit

v O 0 R J///

careGENE™ COVID-19

PCR reagent

Automatic mix and dispensing

Liquid Handler
S2 Pipettor

Preparation: Reservoir to 96 plate
Program: Tablet PC

Dispensing time:
2~3 min/4x96 well plate

Average Processing Time: 100T per hour

RT-PCR

QuantStudio® 5
Sample capacity (wells): 96 or 384
Optical detection
96 wells: 6 decoupled filters
384 wells: 5 coupled filters
Run time: <30-minute
Sensitivity

Detect differences as small as 1.5-fold in
target quantities in single-plex reaction




COVID-19 RT-PCR Development

COVID-19 RT-PCR kit

Screening test

Comfirmatory test

(Tube 2)

SARS CoV2
(RARP 2 gene) :#:

|E 7 b2 (MFDS, FDA A1)

COVID-19 test

:ﬁ: N gene

M RARP gene

WELLS BIO

0.
KRICT 2=

careGENE )™ COVID-19 RT-PCR kit

Reliable, Flexible, and Sensitive Portfolio of Molecular test
to meet Every Need

The coronavirus family contains strains that can
be contracted by humans and may cause severe
respiratory illnesses. The coronavirus outbreak

that began in December 2019 is spreading rapidly
throught the world and has already impacted

China, Korea, Japan, Thailand, Europe, and the

- United States. Scientists have named the novel
Ly stgain the 2019-Novel CoV or COVID-19.

.
- g oz
7, .

« 1

A

Features

& Endogenous control included for
sample extraction and amplification
efficiency verification

& Detect two gene regions and
simultaneously detect N gene as
well as RARP gene of SARS-2 CoV.

& Reaction time within 83 min
Improving laboratory efficiency

& Preventing contamination using the
UDG (Uracil-DNA Glycosylase System)

10



Fig 1. Excellent results with real specimen

v' Positive — Superior Sensitivity 10 copies/uL, Used 10pu2 RNA sample

v" Negative — Non-Specific reaction, No Abnormal Signal

CFX 96TM Dx System | Applied Biosystems 7500 Real-Time PCR Instrument System
. T t T
Positive e - e
. 2w
W
] E '
T -
5 i1 1 2% £l
ROX (IC) 2519 249 2495 ROX (IC) 2585 2589 2529
FAM (N-gene) 2435 2441 2433 FAM (N-gene) 2540 2471 2320
CyS (R-gene) 25.76 2613 2607 CyS (R-gene) 26.23 25,71 23,68
N ega tive CFX 96TM Dx System I Applicd Biosystems 7500 Real-Time PCR Instrument System
Sample = e
e e s v o e o e e T T O N N R —
tarws i W £ i m 5
ROX (1C) 274 221 221 ROX (1) 20324 20041 20787
FAM (N-gene) NA NA NA FAM (N-gene) NA NA NA
CyS (R-gene) NA NA NA €y (R-gene) NA NA NA




Fig 2. About Kit Components

careGENE™ COVID-19 RT-PCR kit Products

Manufacture date : 2020.05.18

Components

r) MCD NT0RT

“0 Mep20181
L APR 2021

Storage condition

In vitro diagnostic medical

and CV are respact

Vel DEIOW 1 AS g
Storage condition \
careGENE™ COVID-19 RT-PCR kit compox
below -20°C {sealed) 1t ¢
months from the date of ma
R e Ay x
1 hitps//iww. Who in/emergencies/diseases/ novel
coronamnus-2019 y sl
M3 T’;’:?; wew e gov/ Cononainus/ 2019-ncon/ato
T asymprsymil

erts Swone

an o U for 1

A

e laboratory Dagnoss and
reciooca Surveliance of Influenza, WHO 201
v a5

WELLS BIO careGENE™ COVID-19 RT-PCR kit Products

www.wellsbhio.net



Fig 3. GMP Facillity
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WELLS BIO GMP facility www.wellsbio.net




Dispensing process for molecular diagnostics products
(COVID-19 RT-PCR kit , N-CoV RT-PCR kit)

WELLS BIO GMP facility www.wellsbio.net




Molecular Diagnostics/ COVID-19 RT-PCR

| 2020/01/22

| 2020/01/27

A8 Sk9-Primer design

Yy e Ay 0)Y

—

=& 2F1(NCBI, Sequence)

S

ofo

2019-nCoV Z= real-time RT-PCR Z=E&E(KCOC v1.9]

(A ey FAgLHaE)

| WHO E(20.1.17. updated)$t HEE o= M3 Z2eaY ‘

B} Primer 2 Proe M%

0O 97149 3R

Primer & Probe

Sequence (5'-3")

Target
gene

RARP_SARSr-F2

GTGARATGGTCATGTGTGGCGG

RARP_SARSr-R1

CARATGTTAAASACACTATTAGCATA

RdARP

RARP_SARSr-P2

FAM-CAGGTGGAACCTCATCAGGAGATGC-BHQ

E_Sarbeco_F1

ACAGGTACGTTAATAGTTAATAGCGT

E_Sarbeco_R2

ATATTGCAGCAGTACGCACACA

E gene

E_Sarbeco_P1

FAM-ACACTAGCCATCCTTACTGCGCT

TCG-BHQ

« WHO @3¢k BBQ

» BHQR WZslo] = d8g

Orfla Orf1ab

S EM N

MNSOBS4T Wuhan-Hu-1
NC_004718 SARS-CoV

O A3 4@

-l -
15,361 - 15,480
RdRp

-
26,141 - 26,253
E

= 2019-nCoV 5o]# & & (RdRp-nCoV): RARP_SARSr_F2 + R1 +P2
- Beta CoV #&-&(E_Sarbeco): E_Sarbeco_F1 + R2 + P1

2y yenze

Mpy

1 RS E R E

[J Primer % prober

z4

- Primer ¥%: stock 10pmol/ul — 1ul
- Probe &X%: stock 10pmol/gl — 0.5u¢

M/ eA8Sl ol

WELLS BIO

[ NeF 24 (AgPath-ID™ One-Step RT-PCR, ThermoFisher, AM1005

O Mixture for RT-PCR
Component Volume
2X RT-PCR Buffer 12.5
: X Primers (F/R) 2.0 0
RT-PCR master mix TaaM = e
(AgePath-ID) it 2l
25X RT-PCR Enzyme Mix 1.0 u0
RNA sample 50 w0
RNase free water 4.0 0
Total volume per reaction 25.0 0
[J Real-time RT-PCR %31
Step stage | Cycles | Temperature time
Reverse transcription 1 1 50 *C 30 min
€L Aagtytian, 2 1 94 °C 10 min
initial denaturation
— 895''C 15 sec
Amplification 3 40
60 C 1 min

+ Applied Biosystems ABI 7500 Fast

15



Molecular Diagnostics/ COVID-19 RT-PCR WELLS BIO

| 2020/01/28 71SAr2401 20
124302 ~2% 20| 245 SIAfoll Ch3H BT 1= w2
2z 3

| 2020/01/30~2828Y  ISAtESI Es

o
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ol
=
rir
0

717t O =2|A| 21

—_ =

| 2020/05¥30Y 1S 12501 "ot opzt

- A ME 371
- ASHO[2{A S0 Al f4AL 22lel 4
- C}2Fst BIR}0j|A{2] in-silico reactivity £1910| O} =L
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Molecular Diagnostics/ COVID-19 RT-PCR WELLS BIO

Prepare the genomic sequences of the organisms that may show the cross-activity with the
careGENE™ COVID-19 RT-PCR kit on the NCBI GENOME website
(https://www.ncbi.nlm.nih.gov/genome).

3.1.1. Access the NCBI GENOME website and enter the organism name you want to identify the cross-reactivity.

3.1.2. Identify and copy the Accession number.

3.2. In silico assay using the BLASTN.

3.2.1. Access “the Align two or more sequences” on the NCBI BLASTN website
(https://blast.ncbi.nim.nih.gov/Blast.cgi?PAGE_TYPE=BlastSearch&BLAST_SPEC=Dblast2seq&LINK_LOC=align2seq)

3.2.2. Enter the Accession number in the “Enter Query Sequence” window (Figure 1. #1).

““““ AE 4Bl thisHAt= CreFet 2kt Ha|t matits S2S
A0 12517| 57| W20l in-silico Z22}E St 0| S0

“““““

FDAOIM S In silico 2}2-& 0f? S 2517 CHE

17




4 Molecular Diagnostics/ COVID-19 RT-PCR

& https://www.ncbi.nlm.nih.gov

« > 0

¥l How To [v]

All Databases v
GTR

HomoloGene

Identical Protein Groups

MedGen

MeSH
NCBI Home ’

Resource List (A-Z)

NCBI Web Site

All Resources

NLM Catalog

Chemicals & Bioassays

Data & Software

DNA & RNA

OMIM

Domains & Structures

PMC

Genes & Expression

PopSet

Genetics & Medicine

Protein

Genomes & Maps

Homology

Protein Clusters

Literature

PubChem BioAssay

Proteins

PubChem Compound

Sequence Analysis

Taxonomy

Training & Tutorials

Variation

PubChem Substance

PubMed

SNP

Sparcle

SRA

L HHored or[o] YiotAle,

NCBI

er for Biotechnoelogy Information advances science and health by providing access to

nomic information.

| Mission | Organization | NCBI News & Blog

bmit Download

manuscripts Transfer NCBI data to your
rases computer

A2

elop Analyze

and code
applications

Identify an NCBI tool for your
data analysis task

Learn

Find help documents, attend a
class or watch a tutorial

i

Research

Explore NCBI research and

collaborative projects

4

/
I/%Eus BIO

2 on £ ® 8 -

Sign in to |

Popular Resources
PubMed

Bookshelf

PubMed Central
BLAST

Nucleotide

Genome
SNP

Gene

Protein
PubChem

NCBI News & Blog

We want to hear from you about changes
to NIH's Sequence Read Archive data
format and storage

30 Jun 2020

MIH'e Qamianra Daad Archiua (QD AN ic
-

Improved access to SARS-CoV-2 data
29 Jun 2020

NCBI Datasets has a simple, new way to
get Coronoviridae data, including from
SARS-CoV-2 (Finure 1Y The data

-

New GenBank submission options for

AR n hmittars
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Lists of Molecular Diagnostic test WELLS BI0

ze A2

= careGENE™ HPV-H/ HPV-M kit

= careGENE™ STD-12 detection kit
= careGENE™ COVID-19 RT-PCR kit
= careGENE™ N-CoV RT-PCR kit

= careGENE™ Zika Virus RT-PCR kit

HE 2

(=

SUAZ

= careGENE™ HIV-1 (Group M / Group 0), HIV-2 RNA = careGENE™ ZIK/DEN/CHK/YFV RT-PCR kit

= careGENE™ HCV RNA = careGENE™ Pneumonia-12 RT-PCR kit

= careGENE™ HBV DNA = careGENE™ TB-NTM RT-PCR kit

= careGENE™ HTLV = careGENE™ STFS RT-PCR kit

= careGENE™ Syphillis TP DNA = careGENE™ Scrub Typus RT-PCR kit

= careGENE™ PAN Malaria DNA = careGENE™ Dengue Virus genotyping kit

= careGENE™ MERS RT-PCR kit
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HAHXICE AHZEE VIV WELLS BIO
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A 7HE, Assay CIA[ ZHE=
BEZ3|QCI25}

KRICT 22soa7e
N B2 RDT, AIER2LLRDT S y

Access Bio2}2| CHS /84t THIH 34

atz(o} ROT
\ /

> 2 04 2

YA 7|5 (HST) 7|8
1E2 RDT7HE, HOHE S o= 2Tl

k HIV RDT, Dengue RDT, Flu RDT, & / \_Z-EHJIEIO} RDT, M54, A2 EM RDT %/

F2 A|F: Zat2lor 2T 7|E, HIV ZITH 7|1E, @] 21T 7|E, Flu 21T 7
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MERS-CoV RDT kit 7| =AM £

20194 62

20194 78

20194 82l

20194 12

20204 02&

20204 06

V7 WELLS BIO

COVID-19 §2lZICH 7| E

Antibody pairing test

Membrane
adjustment

Extraction buffer
adjustment

Analytical test

Stability study

Clinical evaluation

20204 7€

20204 11
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« MERS-CoV RDT LOD test(mAb for S protein or mAb for NP protein)

WELLS BIO

1’st Limit of detection(S protein)

Recombinant

antigen 1,000 500 250 125 62.5 31.25 15.625 78125 | Nesative
concentration (Buffer)
(ng/mL)
Visible 2+ 1+ W~1+ W+ W+ VW~W+ VW+ Trace Negative
Lite-G value 215 156 103 87 77 65 51 38 15

* Lite-G cut-off : 40

7|& MA| £/ 11 5=F: BIONOTE (LOD: 1*106 TCIDg, 1.5 ng/ mL)

(== A3 cMm, Development and Validation of a Rapid
Immunochromatographic Assay for Detection of Middle East Respiratory

syndrome Coronavirus Antigen in Dromedary Camels,
April 2015 Volume 53 Number 4)-Table 2~4 &t 11

U

2’st Limit of detection(NP protein)

: up to 500 pg/mL

23




HAZXIEE: COVID-19 IgM/1gG kit

| coviD-19RDT A% i3t

COVID-19 RDT A|E r=2
CAGR (2020-26)

16.5% l

Z2{: Global Market Insights
Market Value (2020)

$1.5 l $920 ‘

BN MN
| ol 5ol 7 ol
B2 Mot MasiE 22 HaeiE
$3.3BN CAGR (2020-26): 17.3% $8.5 BN
2020 2021 2022 2023 2024 2025 2026

—@ ® ® @ ® @ o—

WELLS BIO

ZM|AH COVID-19 ZEHA} gt BHOkHTY (2020.6.17)

Europe market Share
(2020): 57%

NA market CAGR
(2020): 21%

No data 0 5 10 50 100 500 1,000 2,000 =5,000
T 1

Source: Eurepean COC - Situation Updats Werkiwide — Last updated 17th June, 11:00 (London tine)  DurierdinData.orgicorenaving « CC BY

Z2]: European Centre for Disease Prevention and Control (ECDC)

Az A|E

P careUs™
‘j = COVID-19 IgM/1gG

COvVID-19
IgM/IgG

Chicken lgY
SARS-CoV-2 IgM 2“@5 C‘]’VQZ‘AB Gold conjugate

&\‘

capillary Flow ‘

Y  Biotinylated Chicken IgY SARS-CoV-2 Ag
. Anti-Human IgM Ab @ Gold conjugate Gold conjugate

Biotinylated

Anti-Human lqMAb_“J:

Anti Chicken IgY

Y Anti Chicken IgY

o3 20pEN2|I|HE ALRE
=IEL|' IgM/IgG ol-z."ol HAMAA}

BAl =




05 mMIZIEE: COVID-19 IgM/IgG kit W veus o

| covip-19 RDT ZiAL 0
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06 mMIZIEE: COVID-19 IgM/IgG kit W s

| covip-19 RDT ZHAL 0

20 0f Chich 2N HAFZ 1t

T
Al

s
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HZXICE HIV RDT (1)

| HIVRDT A2 518

HlV RDT Al;él-_ﬂ_E . Orasure etc 4%
Trinit

SIAE Y2 Biotech

HZH1

02 million tests 6% A2
20174

HIVRDT &

HIV RDT 22 A2 S sljA| Ze A Chs

Z2{: The Global Fund, WHO

| wsvtole Apizizt

V7 WELLS BIO
Z|CEA
KA HIV JITHe|g 17 790+ o4
iz A
3573#55% ISHH|8 48%

Z2] : UNAIDS and partners launch initiative to improve HIV diagnostics

careUs™
HIV1/2 RDT

ZIARCHY ¥ ER SR HUE AESE

= RDT-T'--T'- AlZS A

A7pI AHE

CareStart™
EZ HIV RDT

ma|M oOFMAMS Hekst A}7}RICH
29019 1-||==og A| 2 &2t



HodXICk: HIV RDT (2) WV WELLS BIO

| careus™HIvVRDT

careUS™ HIV RDT

" :"EH" TOP kl% ;E

= Sensitivit 100%
" 4845243 L
- Specificity 100%
6 A& 7|2k German Red Cross & the Institute of Tropical Medicine

- ZHS TS AIAE 72 212 (D3 MAREE)

oo
HST Technology CHZF A A 2SN 1= = HZHALHCapacity 29 HIAE
= ISO, GMP QI3 2=

_ n EZA|AH L2112
WHO 2I5{7} = N
WHO Pre Qualification 213 =

\.

ZRHE 22ALE

[=3

oo oo e e, (
= Ak et ot s dS et = WHO A= 257}
(2017) | - BRI




HAAXICE HIV RDT (3) V'V WELLS BIO

| HiVRDT 2pRICE7|E

P71 71 E9] Al Y=ith

V1 WeLLS Bio - atomodiagnostics

AE2] St/ e Device 742
zzAEm W izrAjz Ty

Lancet ,’ I e -L‘
7 Fi a2

420 24 7} W 5t o§7|2| OHA|E
= WHO 90-90-90 ZHoj| tat = SUAHO|Q CH2E ABAF A|AEIS 5EE5} = YUUHRDTR}| package 4+E THIIE S5t
APHRASS HF HH S 37| 947} 27k 7| AlLR| Z32} 7|cH

= WHO PQ 2158 221
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HoIZICE: el7| RDT VIV WELLS BIO

Vacene | Cimate o7| 24 27} 3014 71084 27
Vaccine Change
felesse A2[as} QIE, HIEL S OHAO} |2l SAlo2 U uls 2}

Evaluation of commercially available dengue NS1

repiatests o 2A| B SC UL APt Ol%Et
}_ XL
71E AlEe Sensitivity(%) 61.6 62.4 v
Specificity(%) 100.0 100.0 NZEo| Elly| 7| Eo| HASHEHS

Source: BMC Infection Diseases

M7= LS S5 7|2 H|Z tHH| X10~100 folds
7|2 AZ oA

2

Competitor €AHI0|2

+  3ak=eo)M UM Abt0|2
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HAZICE TRF

| RE7I2

¥ WELLS BIO

TRF (Al &gt
Europium Nanoparticle 2235t A28 d22M 21 7=
= 2017 (Ultra High Sensitivity) 212 &2M Al I
- E5|0|2 2233107 S2 22 ¥ g
i ;
a 7|' =1 A S ] ]
0|72+ 0| 517|240 |?,wg 3 r 3
2 l:Hﬂl 50HH~100HH 2kt v 1 [
e 300 350 400 450 500 550 600 400 450 500 550 600 650 700
Wavelength (nm) Wavelangth {nm)
RDT2| &1 ZIct 20|d 7|Z RDT TRF RDT
| 112 Z2MY | A= sy 2zt

UHS POCT Solution®] 2} Value Positioning

Zd Ay 27| 21t

oo |2k 2|48}

28 2o A ZICt (Lateral Flow Immunoassay)
Allin-One HO|2 MIAM 7H¥ =2 ARRA} M2 JCHSt

= IS (PCT)

= 2ZH (Rota/Adeno)

= A2 (hsCRP, Troponin-)
= AISH (NT-proBNP)

» = (D-Dimer) S
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WELLS BIO

3. HIO|2MIA




HIO|2MIA{e| ZITHY WELLS BIO

| Motz

Al
S = =il ol AE
+ 017 1245} 9l i3} Hoj @7 £ AJAE L
9| &by 270 WE TRl dde| SAl S =

WELLS BIO

ZEMICH HIERIT A
2ICHE S A Oj2f MA=24
o|=H|IZ UA o|2H|g =7} > 02l 4334

A
o
= D2 925 L (AAZHY]
HE ST HQI U= o|RA|AH
G6PD HIO|2A1IA, POCTS1 30l 2104
Self Tests y y

(Home tests)

ZEM[CH Immuno-POCT 7|t 71& &t
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HIO|2MIM HIE ZEEZD|2 WELLS BIO

| zu=r2 uyz neEn0

£

HEIRIT SHE 7l M L AZF

Jlok

HAND-HELD

Al’dor 21T I7 ||

CARTRIDGE

G 2T 17)2]

careSTART™ CareU™

POCTS1 —_— w/) Analyzer 100

careSTART™
G6PD Biosensor

=
L
ofM

.
;
o0
=
nz
rio
HU

ZCHEES2|e 2

* Vitamin D « Lipid Profile * PKU
* Vitamin B12 * Next Generation G6PD



HIO|22MIA
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WELLS BIO

| GePD ZT3Y L ARTH2
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HIO|2MIA{: A0 AT 2| &= EHod WELLS BIO

| Az 2z ss | A1z k2t 751 Ao} 2ICHIHZ 2| POCT ST
oZa|7}, =0 A92|Y T2 2H 2of 22 TE| M 2AIS Seh Tl &l
PP e Rl ~ Electrochemical Sensor (G6PD)
AAHIO| L 27iCt MOH — luetooth / Wif

2D Barcode

: |

G 6P21H{|-_2'J§¢1IA1 %7} ﬁaal Lé" %j Z—I! 4 inch TFT-LCD (with Touch) = |
o @ @ USB Port
attery Charge ata Interface Port)

I Charge & Data Interface Port)

Li-Polymer Battery

Photochemical Sensor (Hb/TBIL)

careSTART™ POCT S1

= HE| POCT 2IEH MY
- Ao} g 07| 2] 7Y
G6PD, 52228, Y|yl S 5tz &3
+ HIEE: 2108HE 72| 57HE 37| 33A|% A2 ? ClEE=E 2ETE S 2T
- 224 FQY0|E, FIELZ, UAE, 47+, BE, Ef= St
Hoj o) =0
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Possible Use of Raloxifene
as a Broad-spectrum Antiviral
Medication
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Human coronavirus infectious disease

BIOPJUS - INTERPHEX

KOREA

Order Nidovirales Enveloped (+)ss RNA virus
~30 kb genome
Family Coronaviridae™
Subfamily Coronavirinae Torovirinae
Genus  Alpha Beta Gamma Delta Torovirus Bafinivirus
coronavirus coronavirus coronavirus coronavirus

Lineage &
Subgenus

Emergence
Year

Disease

Occurrence

—

D

Voo

Voo

HCoV-229E HCoV-NL63 HCoV-OC43 HCoV-HKU1l SARS-CoV MERS-CoV SARS-CoV-2

1965
\

2004 1967

2005
J

2002

Y
Common cold

SARS

2971 =
8,098
776
9.6%

2012 2019

MERS COVID-19

2770= HAMA

2,494 31,152,146 ., »
858 961,619  %'20.9.22 x|

34.4% 3.1%



Antiviral targets

Target

________
P

v’ Essential V
v’ Assayable
v Proof of concept

W

Recep‘t.;:l\ 3

blockade .4

TMPRSS2 = )
Cathepsin &!

@ ....... k

Translation
(+)a RNA AAA

Uuu

Structral protein

.+  synthesis

4

LY
I T 1§ T11d X
pLPre CLP™ L l I I I !
[ m—T ] 109 - |
Replicase componen‘tsr ' '
nsp1-16 '
(-)g RNAO® .
ot - RdRp Transcription
',' (-)sg RNAs
RNA replication A
P o AAA
:' o AAA
. o AAA | .
\ WWWAAA

AAA
[Pillaiyar T et al. 2015. Med Chem)]

BIOPJUS  INTERPHE)X

KOREA

vaccines
or
neutralizing AB

Entry targets

1) Spike protein (RBD, Fusion intermediates)
Il) Receptors: DPP4/CD26
IIl) Surface proteases: TMPRSS2

IV) Endosomal proteases

Polyprotein processing targets

I) Papain-like protease (PLP™)

I1) 3C-like protease (3CLP™)

Replicase targets

I) ADP-ribose-1'-phosphatase (nsp3)

Il) RNA-dependent and RNA polymerase (nsp12)
) Helicase (nsp13)

IV) Hexanuclease (nsp14)

V) Endoribonuclease (nsp15)

Vi) 2'-O-methyltransferase




Assay & Chemical library

BIOPJUS ' INTERPHEX

KOREA

Assay

v’ Proved
v' Convenient

v HTS-amenable

Secondary
Function screening
(Validation)
Alpha assay
. . Pseudovirus Fluorescence
Spike-DPP4 Viral entry ELISA
Absorbance
SEI e FRET Biosensor assay
Fluorescence
Proteolysis HEPIE FRET
PLpro . cleavage
Immune evasion Fluorescence
Fluorescence
Interferon Inhate immunit Reporter assay =~ Westernblot
pathway y gRT-PCR

Library

v’ Druggable
v Focused
v" Diverse

FDA-
Natural product LOPAC, 1280—\ / D;\ aPP;;\BIEd
standard, 3040\ p— ltig, 9/ -
Antiviral library, GGBC library
3200 ) 200,000
Total 30,000
o TR s QED score
Protem.tmhmr GGBC library, 16960 Cﬂ

library, 4480




BIOPJUS ' INTERPHEX

KOREA

P -
xz ?O'qa i’0185°
= = . HOIZ Q3 BAZ 37515
o_ “C2 T e o
-Jlk-xHE%H 4,085% HOSEAE(Z2HL0|C) : 215
. t X
319,367% S - 1235 7
AMSZEE 07855  HIO|AKY 76,8495
FEE  ddamEEmE - - $U2REE 1465
= TMAISXZS 37005 IS XES(0|A8HZ(0N 5765
il YoiRE2 5043 - jYFEE 18243
- REIATISY 7005
Disease-related
Cﬁ:g‘rgflg’s‘d Drug Likeness & Diversity ~Targeted Libraries Drug repositioning
= « HERLZ 1 20,0005 « CNS : 20,0003 Libraries
29K 7718 e 05
u% A;H #(etaE « ACIYA 1 75,0005 + GPCR : 8359 - LOPAC : 1280
a}orgaa] Az 215,648 Al 281318t SHMS 1 604853  + Kinase : 8565 - FDASQIYE : 14125
%i %& 2% Qg 7?49+ « Anliviral : 32005 - QAIRIONIS + 1000%

+ Cysteine Protease : 2,240%

« Enzo Library : 14073

\o

-

3D cell-based
HTS system

- -

Envision

Flexstation

JANUS MDT

96, 384 well plate Cherry pick &
Transfer Cell-based assay
Protein(Target)-based assay

2053

1. Alkaline phosphatase assay
2. Ostecclasiogenesis assay
3.AR—s assay(MC3T3—£1)

ZHREE

roS6 phosphorylstion assay
K|zt

GPR119 agonist assay
EEl

PDES inhibition assay

)
SO

TRPAT calcium assay

orEig!
Eye goblet protection assay
HA/EE71HE

1. R2-Adrenergic receplor agonist

2. Cys LTR1 antagonist*
3.Phosphodiesterase enzyme
4 GSNO reductase assay
5.CRE luciterase assay
B.Inflammasome/IL—1B

o]

1. Melanin contents assay”

2.Cell free mushroom tyrosinase assay
3. Cell extracts tyrosinase assay

ERSE L8 Mb|A 815

oF

a

1. Reporter gene (TCF/LEF, pS3)
2.Kinase (IRAK4, EGFR ) assay
3.1DO—1 enzyme assay

4, Cytotoxicity (CCK—8, MTS)

5. Tankylase—1 assay

6. NAMPT inhibitor screening

assay

=
=

Rl

1. Elastase assay
2. Collagenase inhibition assay
3. Collagen synthesis assay

=
LUE
Trypsin—induced Ca2+ assay

QRS

Xanthine oxidase assay

MAEAZE

1. Acetylcholine eslerase assay
2, B—amyloid aggregation assay
3. Neurite outgrowth assay

4. Neuronal profection assay

st
1, ABTS assay

2.DPPH assay
3.NRF2—Keap! inhibition
SE/aAHGS

1. NFkB translocation assay
2_Heme oxygenase 1 assay
3.IL—6. IL—8, TNFa, NO

4, COX—2 inhibition assay

5. Nri—2 translocation assay
6, p—Hexosaminidase assay

+ ZAF HAMA
HCS system

% gl

g_.
- V==
T &
' e D 'JJ-

ImageXpress Incucyte Nanolive Confocal
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Drug target

.
| 2 months

Evaluation
- Market size ?
- Pipeline search
- Novel target ?
- First-in-class ?

Druggability

- Disease linkage

P
g»

Lead
Candidate

Screening Hit-to-Lead
e eSS E S S LS EES [P e T ETTTTT TSI T grm s s s m s r--
1 year 1 year
Develo ment - Efficacy/Potency _
C P . . - Selectivity index Follow up
- Cell- or target-based COnflrmatlon
- Label-free or fluor/lumi
- Enzyme reaction or PPI SPR
DRC/cytotoxicity _ Stability
Validation & - Permeability
Adaptation Hit selection - Metabolic stability

- Mechanistic rationale
- Proof of concept

Project planning

- Convenience: homogenous
- Accuracy: minimal variance
- Robustness: Z factor

- High throughput

2"d screening

PK/PD

- In vitro/in vivo efficacy
- PK

- ADME-Tox

- Safety

Mode of Action
- Pathway analysis

- Omics profiling

- Target deconvolution



Research process for anti-MERS-CoV compounds |BIBPLUSINTERPHEX

KOREA

Assay 2"d screening Hit/Lead In-depth

. . R "B Animal study
development ' (MERS-CoV) gl optimization ' study .

Poevdourus e, f 0w » Synthetic chemical & * Other coronavirus * Oral acute toxicity
il = commercial sources - SARS-CoV (Ms)

- Enzyme-based assay - HCoV-229E _
- Cell-based assay - HCoV-0OC43 * DPP4 knock-in
- MERS-CoV inhibition assay mouse infection

- SAR & docking study * Other assays

-IF & qRT-PCR study

ety T oy \“‘ - CPE assay — _—
i \\ - Plague reduction assay B O Q)
fd 3. ey
& . - ELISA E e ‘
T - Time of addition J E
Eﬁ‘” a— Q

‘Seren Set 2 [ Inhibition of Infection]
I e s ; 21 compounds pasitive at 70% Infection inhibition and 70% cell

R e e iy i * Phychem studies T
AlphaScreen® (HTS) -Solubil Ity
- Permeability

-SPR —

i

* Metabolism

PL protease i g (Peptide cl ge) g, B . i
e - Metabolic stability (Hu,Ms) ]jl E s
T { 5 = « A: 2-pyridine, Naphthalons diol >> athers - PK rOfI|e |V, | i —— H
e e S M S ——— P (V. 1P) e EH“—; .
Z- R L RGG -AMC =..-.._ PLpro HTS 2 one

[ Purpese: To assess MERS-CoV antiviral eificacy of compounds

- I Non-infection §
f = 1L Vehicle 8 mioe/group
o Ill. Testing compounds (11) .
: IV. Pesitive control (LPV) SIGISI 42 mice sssd
ain bfection fdmin. Heeen
. Ty Y 1
3CL protease ) '.
dhoh 8k 24h

3CLpro HTS

MERS. Col? infection assoy (Time of sdditior)
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Developing innate immune modulators

Screening
system

THP1-Dual™

ol ol el
&
"{;Bl‘ q""‘ﬁ:"& a‘{;; ,i:;a

Z'factor=0.9 £ 004

Z' factor

Plate number

% activation of control

Compounds

W ISREuc
B NF&B-SEAP

F o e s H e

IBF concentration (uM)

- -

2" screening
(MERS-CoV)

- Synthetic chemical &

commercial sources
- IFN expression analysis
- ISG expression analysis
(HEK293, THP-1, A549, MRC-5,
Huh?7, HeLa, HAP1 etc.)
- MERS-CoV inhibition assay

5 85w 415 16 17 0

=== - = THP-1 cell

— - -

— — human monocytic
Teukemia eeflfine

- - -

P - & 10 M

——— - -

,,,,,,,,,,,, A549 cell

St p—

— — adenccarcinomic
human s

- el basal epithelial el
— 10 M

BIOPJUS ' INTERPHEX

Antiviral assay

* Other viruses

KOREA

MOA study

- Coronavirus (MERS-CoV, SARS-CoV,

HCoV-229E, HCoV-OC43

- Respiratory syncytial virus

- Influenza A virus
- Zika virus
- Dengue virus

* Other assays
- Reporter assay
- Immunofluorescence

- Westernblot (IRF3/ IFN signaling,CoV)
- JRT-PCR (ISGs, Cytokines)

- CPE assay

- Plaque reduction assay
-Time of addition assay

- IRF3 translocation
-Cytokine analysis (ELISA)

Antiie) effect sgaingt MERS-LaV (F, ahT-PCR)

PresE——

Aot et of IF dervtve campesdsagins HOV-2255 (LPCR, WY

D0
-

o -D}-C\,h‘)
aw .JJ?‘k\Qr_

@
S 1 2 o O
- -=

ol
o W"‘C\T.
w wes, {10




Pseudovirus assay BIOP/US - INTERPHEX

[ )GAGIPOLIREV Assay validation

Packaging :
» Vectors —{Spike ELISA (p24)
T P Envelope 1 o peke
ransfer NECtOE I DR
Vector . g
Transfection s .
g |
0 - T

¥ —
S B P e B P
o 7 oF o oY o b WF

Lenti-X 293T cells infection volume (pl)
Luciferase assay
500000
voooop4 -~ ¢ spike
goonoo-{ T #VSV-G ‘I‘
1 500000-| s b

Harvest and concentrate 400000

300000+
200000
SN A A

100000
MERS-CoV IFU
spike
Pseudovirus infection assay
I Anti-spike (R723)

1504
Infection o IC5y=12.941.99 ngimL

-+ CCgp=n.d.

100+ .
e 7 ; :
: ) 50//_
o o o :

= i
= PR

LLS 7 £
k o _50 T T T T
_d 1 10 100 1000 10000

[Conc.], ng/mi 11

RLU

0l

|

% inhibition

g —
HUH-7 CE
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Alpha assay (Secondary screen)

BIOPJUS ' INTERPHEX

KOREA

¢

DPP4-6XHis

.. Spike-RBD-STII

hDPP4  +  + P
Spike-RBD + + + - + —
[ —r— < hDPP4
— -\ .
— N T ;
-
< Spike-RBD N ;
= - ’ L Singlet L.
Input (100%) Pull-down . Excitation oxygen Emission
cming i conpeante 680 nM 615 nM
Spike-
RBD-STII
SPR \
ka'l.626+05 1/Ms kd1.286-03 1/s KD7926-09M  Spike-RBD . i . '\I
“ Nickel Chelate Strep Tactl%® |
s "o AlphaScreen® AlphalLISA
» oo Donor bead Acceptor bead
g \
20 0 20 T;m:‘::, 600 800

2500000+

2000000+

1500000+

1000000+

Alpha signal

500000+

0-

0 o3 1 a 1o

hDPP4 (nM)

ao

spike-RBD (nM)
0

0.3

1

3

10

30

100
300

th bt atme

100 300

Assay validation

Alpha assay
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MERS-CoV infection assay -

. 4

Cell seeding Compound transfer Virus inoculation
b . <
|
|
Day 0 Day 1 Day 2

Image analysis using IM platform: Blue & Green Ch, 20X Objective, 5 images/well

Nuclei masking Infected cell masking
(Hoechst 33342) (AlexaFluor488)

LG

N?:pnkiqge.d' Sample data analysis

™ l’;- Total nuclei/cell number: 1192
SR Total cells infected: 441

Percentage of infected cells: 37%
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Phenotypic MERS-CoV infection assay (2) BIOPLUS - INTERPHEX

Chloroquine
e
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BIOPLUS - INTERPHEX

HTS (Drug repositioning) KOREA
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Amiodarone
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Raloxifene,

Selective Estrogen Receptor Modulators (SERMs)
SERMs are ER ligands that exhibit mixed agonist/antagonist activity in a tissue-specific fashion

SERM for osteoporosis

BIOPJUS - INTERPHEX

KOREA

- SERMs act as ER antagonists in some tissues and ER partial agonists in others

- Allows the effects of estrogen to be specifically inhibited in certain target tissues
without the adverse effects associated with loss of estrogen signaling in other tissues

N\/\ ﬁ
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Hit validation (Screening assays) A
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Hit validation (ELISA) BIOPJUS - INTERPHEX

ELISA
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Measure A ;s

Absorbance at 450nm
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Antiviral effect (MERS-CoV)
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MERS-CoV (IF)
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Antiviral effect (MERS-CoV, SARS-CoV) BIOP|US - INTERPHEX
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Antiviral effect (HCoV-229E/0C43) BIOP|US - INTERPHE)X
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HCoV-229E (CPE)
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Antiviral effect (SARS-CoV-2) BIOPJUS - INTERPHEX
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gRT-PCR Plague assay
Drugs CCy
ICey Sl ICe, Sl
Raloxifene 99.1 uM 3.1 uM 31.9 3.7 uyM 26.7
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Enveloped virus-specific antiviral effect

Classification criteria
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MoA1l : Lysosomotropic chemical property

Lysosomotropic drugs or CADs (Cationic amphiphilic drugs)

LE/Lys Accumulation t LE/Lys pH 1 Surface (-)charge |
Lysosomotropic CADs accumulate
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MoA2 : Cholesterol lowering effect BIOP/US - INTERPHEX

KOREA

Cholesterol trafficking! @ Cholesterol biosynthesis| § LDL-C}, TG |, HDL-C {

@ ?\; Cholesterol ' SARS-CoV2 @ ACE2receptor *g Entry point . Assembled portal
\_zj
Endocytosis

Lipid Raft -\, —
¢ @ L aggmmn

Cytosol
DISORDERED LIPIDS GM1 LIPID RAFTS Elderly Elderly + Chonic Inflammation
. ﬁﬁ“”ﬁ w“ e e e dempmm Lipid Modulators/Mimics
FUSION FUSION Mﬁ ,ﬁ ” e “Pro-fusion”: negative curvature, fluidity
Membrane ‘P et 1 [

idi e OO0 Prent A8 iy LTI 1T, SN YT A
I:Im|ohty ot (000007 TROUOEES Dalabbaiislababula) ~ : cholestere
=

A Ll Becs “Anti-fusion”: positive curvature, rigidity
Cellular membrane Cholesterol Smmmmm—m) 25-Hydroxycholesterol a0e
Outer leaflet - ‘.Q 1IN ? , LPC r25HC
Inner leaflet W 7 TRAFIs  LJ0O1
Viral DMNA
I t infection i ? I cGAS j
nnate anap Atorvastatin
Immune IFNB Cholesteral  __,. STING | IFNB Rosuvastatin
Response plosynihests b interferon- Ly Simvastatin
; Viral infection, |TB|<-1 | — | IRF3 | — sensitive —> " """_'f . .
T poly: IC, LPS ER genes immunity Ulinastatin
| Cholestercl-depleted
{(“lipid code™) )

10 cases of 4 statins under global clinical trial for COVID-19
T., L., Does cholesterol play a role in COVID-19? News-Medical 2020

O'Neill LA. How Low Cholesterol Is Good for Anti-viral Immunity. Cell. 2015;163(7):1572-1574 Sel eCted read n g S
Schoggins JW, Randall G. Lipids in innate antiviral defense. Cell Host Microbe. 2013;14(4):379-385.

Saitta A, Morabito N, Frisina N, et al. Cardiovascular effects of raloxifene hydrochloride. Cardiovasc Drug Rev. 2001;19(1):57-74.

Lu Y, Liu DX, Tam JP. Lipid rafts are involved in SARS-CoV entry into Vero E6 cells. Biochem Biophys Res Commun. 2008;369(2):344-349.

Kauffman RF, Bensch WR, Roudebush RE, et al. Hypocholesterolemic activity of raloxifene (LY139481): pharmacological characterization as a selective estrogen receptor modulator. J Pharmacol Exp Ther. 1997;280(1):146-153.

Fernandez-Suéarez ME, Escola-Gil JC, Pastor O, et al. Clinically used selective estrogen receptor modulators affect different steps of macrophage-specific reverse cholesterol transport. Sci Rep. 2016;6:32105. Published 2016 Sep 7.

Dayspring T, Qu Y, Keech C. Effects of raloxifene on lipid and lipoprotein levels in postmenopausal osteoporotic women with and without hypertriglyceridemia. Metabolism. 2006;55(7):972-979.

Piperi C, Kalofoutis C, Lagogianni I, Troupis G, Kalofoutis A. Comparison of raloxifene and atorvastatin effects on serum lipids composition of healthy post-menopausal women. Mol Cell Biochem. 2004;261(1-2):71-75.

Wages PA, Kim HH, Korade Z, Porter NA. Identification and characterization of prescription drugs that change levels of 7-dehydrocholesterol and desmosterol. J Lipid Res. 2018;59(10):1916-1926.

Glende J, Schwegmann-Wessels C, Al-Falah M, et al. Importance of cholesterol-rich membrane microdomains in the interaction of the S protein of SARS-coronavirus with the cellular receptor angiotensin-converting enzyme 2. Virology. 2008;381(2):215-221.
Wang H, Yuan Z, Pavel MA, Hansen SB. The role of high cholesterol in age-related COVID19 lethality. Preprint. bioRxiv. 2020;2020.05.09.086249. Published 2020 May 29.

Li GM, Li YG, Yamate M, Li SM, Ikuta K. Lipid rafts play an important role in the early stage of severe acute respiratory syndrome-coronavirus life cycle. Microbes Infect. 2007;9(1):96-102.




BIOPJUS ' INTERPHEX

KOREA

SERMs & Estrogen

MoA3 : On-target metabolic modulation

p38 MAPK, HO t

SARS—COV 2

SRREE] L \I -,m,uce,s The me Antiviral activities
\X ) - 1C, = ~1 M
ron/ferritin Ay i 617
;3i|ivf:1int : hpx ) r»g;;gtlom: (Ebola virus)'®!
22 LN B 8§ J - o 12;; O(‘ EC50:12'9uM
inflammation ToeEEne M,elatomn < [MRES‘CDV]m
edema functional = Q 020 40
m::::’e infdcy « anti-inflammatory eNaC ! %’JY Ecso =11.97 IJM
+ anti-apoptotic Q= 3 [SARS'CD‘."'1 ]19
+ anti-thrombotic
e antifibrotie \ 2232 2333333333 m..n:a:v _
* an:i-eder:a ,,z:””uzn” -|. :g;oﬂ-s _-‘)'CS‘? g;\:l
, - ! -CoV-
Fluid Fluid 3’1’ S @ > =
ACE2 o e ytoklnes
{ 1 (i.e., IL6, IL1B, TNFu elc)l
11 J unbalance féﬁ‘ Virus RNA& protein
Ventilation/Perfusion Matching Effects mom‘iw Lysosome
Pulmonary vasodilation * Anti-inflammation * Upper airway
Bronchodilation * Anti-thrombosis c0) - Nasal mucus
* V/Q matching IN© * Anti-oxidation - Hyaluronic acid =Sl Ogen
. . . . . p)4 H [N’ . . bt o
. Ant!-thrombosts . Ant!-flbr05|s Biliribin - Cellulat immunity
* Anti-inflammation * Anti-edema * Bronchial epithelium
* Anti-viral » Cardio & Neuroprotective - Antiviral mucus
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<Summary>

1. We have carried out a R&D project to discover DAAs or immune modulators for MERS-CoV.
2. Three drugs (raloxifene, amiodarone and chloroxine) were repurposed to anti-CoV drugs.
3. Raloxifene was the most promising one in terms of efficacy and safety.

4. Its MoAs include lysosomotropism, cholesterol reduction and on-target estrogenic effects.

<On-going>
1. Animal experiments (hamster and hACE2 TG mouse)
2. Clinical study sponsored by Gyeonggi-do

3. Korea-EU collaborative research on Raloxifene
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Bulgaria Covid-19 Interview Analysis The Planet Business

EU researchers: Registered generic drug
could cure Covid-19

The medicine Raloxifene is used for treatment and prevention of
osteoporosis

i The consortium has already
virtually tested 400 000 molecules
on its supercomputers and 7 000
i molecules were preselected and

: further tested “in vitro”. Out of

¢ them, 100 were selected and 40
resulted as active against the virus. g

. Raloxifene emerged as the most promising molecule.; :

. Researchers found that it could be effective in

. blocking the replication of the virus in cells, and could
thus hold up the progression of the disease, in particular in cases of
i early detection or in asymptomatic cases. High patient tolerability,

advantages of the drug.

T

safety and highly established toxicological profile are among the other
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Table 2-1 World Economic outlook projections (IMF, April 20, 2020)
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Projections
2019 2020 2021
World Output 29 -3.0 58
Advanced Economies 1.7 -6.1 45
United States 23 -59 47
Euro Area 1.2 -7.5 47
Germany 0.6 -7.0 52
France 1.3 72 45
italy 0.3 -91 48
Spain 20 —-80 43
Japan 0.7 —52 3.0
United Kingdom 1.4 —65 40
Canada 16 —6.2 42
Other Advanced Economies? 1.7 —46 45
Emerging Market and Developing Economies 3.7 -1.0 6.6
Emerging and Developing Asia 55 1.0 85
China 6.1 1.2 9.2
India® 42 1.9 7.4
ASEAN-54 48 —06 7.8
Emerging and Developing Europe 21 -52 42
Russia 1.3 55 35
Latin America and the Caribbean 0.1 -5.2 34
Brazil 1.1 —53 29
Mexico 0.1 —6.6 3.0
Middle East and Central Asia 1.2 —-28 40
Saudi Arabia 0.3 -23 29
Sub-Saharan Africa 3.1 —1.6 41
Nigeria 22 -34 24
South Africa 0.2 —-58 40
Memorandum
European Union® 1.7 —71 48
Low-Income Developing Countries 51 04 56
Middle East and North Africa 0.3 -33 42
World Growth Based on Market Exchange Rates 24 —42 54
World Trade Volume (goods and services) 0.9 -11.0 8.4
imports
Advanced Economies 15 —115 7.5
Emerging Market and Developing Economies —0.8 —-82 91
Exports
Advanced Economies 1.2 —128 7.4
Emerging Market and Developing Economies 0.8 -96 11.0
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PLANT-BASED
VIRUS-LIKE-PARTICLE VACCINE
MEDICAGO

3]

MRNA VACCINE
MODERNA

%

PROTEIN
SUBUNIT VACCINE
FINLAY VACCINE INSTITUTE

Pre-clinical @ = Testing in animals

Phase o = Initial testing for safety and identifying dosage
Phase e - Testing for effectiveness and further safety testing

DNA VACCINE
INOVIO
PHARMACEUTICAL

PROTEIN
SUBUNIT VACCINE
NOVAVAX

VIRAL
PROTEIN VACCINE
KENTUCKY BIOPROCESSING

MRNA VACCINE
ARCTURUS/DUKE-NUS

ADENOVIRUS VACCINE
JOHNSON&JOHNSON

(2]

PROTEIN SUBUNIT VACCINE
SANOFI PASTEUR/GSK

0/e

REPLICATING VIRAL VECTOR VACCINE

MERCK

Phase 9 = Confirm and assess effectiveness, and look for side effects

(2]

MRNA VACCINE
CUREVAC

BIONTECH

e/e

REITHERA

VIRAL VECTOR VACCINE
UNIVERSITY OF OXFORD

e/

SARNA VACCINE
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0/0
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RESEARCH INSTITUTE

—9

@ MRNA VACCINE

INACTIVATED VACCINE
BHARAT BIOTECH

DNA-BASED VACCINE
ZYDUS CADILA

INACTIVATED VACCINE
RESEARCH INSTITUTE FOR
BIOLOGICAL SAFETY PROBLEMS

CLOVER BIOPHARMACEUTICALS INC.,

ACADEMY OF MILITARY SCIENCES/

PROTEIN
SUBUNIT VACCINE
VECTOR INSTITUTE

© 0/0

GAMALEYA

PROTEIN SUBUNIT VACCINE
ANHUI ZHIFEI LONGCOM
BIOPHARMACEUTICAL & IMCAS

INACTIVATED PLATFORM VACCINE :

CHINESE ACADEMY OF
MEDICAL SCIENCES

LENTIVIRAL VECTOR VACCINE
SHENZHEN GENO-IMMUNE
MEDICAL INSTITUTE

RNA VACCINE
PEOPLE'S LIBERATION ARMY (PLA)

WALVAX BIOTECH
PROTEIN SUBUNIT VACCINE

WEST CHINA HOSPITAL OF
SICHUAN UNIVERSITY

(3]

VIRAL
VECTOR VACCINE
CANSINO BIOLOGICS

2]

|DNA VACCINE

GENEXINE CONSORTIUM

é DNA-BASED VACCINE
ANGES

PROTEIN SUBUNIT VACCINE
MEDIGEN

INACTIVATED VACCINE
SINOVAC

INACTIVATED VACCINE
BEIJING INSTITUTE OF
BIOLOGICAL PRODUCTS

INACTIVATED VACCINE
WUHAN INSTITUTE OF
BIOLOGICAL

3]

PROTEIN-BASED VACCINE @

GSK & DYNAVAX

PROTEIN

PROTEIN SUBUNIT VACCINE | SUBUNIT VACCINE

UNIVERSITY OF QUEENSLAND | VAXINE
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« 9% 32X} WHO “Draft landscape of COVID-19 candidate vaccines”0l| 2|5}™ & 3471 40| AATHA|, 1427

A2 MOl THAlof 98
- UHEHAIS] DNA Hi412 INOVIO2| INO-48002 ER5I0] 4712 R EHEZO0| JAF
«  GX-19& HE 7|7|2 Electroporator (EP) A FHIEEAIAF 07| (Needle-free Jet Injector)E A25}0{ H|w
AMATE D AUS
DRAFT landscape of COVID-19 candidate vaccines —
3 September 2020
34 candidate vaccines in dinical evaluation
Inwi_oPharrlnaceuticalsf International DA DNA plasmid_vaccine with ) 0, 28 days D NCT04447781
Vaccine Institute electroporation NCT04336410
Osaka University/ AnGes/ Takara Bio  [DNA DNA plasmid vaccine + Adjuvant 2 0, 14 days IM -
NCT04527081
Cadila Healthcare Limited DNA DNA plasmid vaccine 3 0, 28, 56 days ID CTRI/2020/07/026352
Genexine Consortium DNA DNA Vaccine (GX-19) 2 0, 28 days IM NCTD4445383
X4 - WHO
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Vaccine formulation
and adjuvants
Optimized gene
of interest & =

YR — § & — GX-19 DNA Vaccine?| HYE = 7|H

Next-generation
delivery methods

- AH(E =)0l FEIH SctA0/E DNA(7,453 bp) 25 E
(lPirecttransfection grecttransfectit;n ‘ S -?.;-%(1'223 OI‘DI_lEtI') HEP&'E

: (@)
! of myocytes of APC . _
: . O : . APCO|| 10| Presentation /0| CD8+ TME %S X
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@ o Y° \\~ ® i - ZETH MEHAELZO| ofs ZHE M=EE ma|sto
i Shed exogenous ° Apoptotic or '

antigens

COVID-19S ofjttst

# Exogenous
antlgens

DNA Vaccine2| &7
®

of antigens in the draining
lymph node

Afferent
lymphatic = x| o g - N o
l S 2 Al =] =
r . BHEYS M&S| CIXtISHD I 5 QS
Draining lymph node o N -
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Reference : Liu MA. Vaccines (Basel). 2019 Apr 24;7(2). pii: E37. doi: 10.3390
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Neutralizing

Alveolar : :

macrophages antibody binds
and inactivates

clear up

neutralized virus

T

No virus )
: release
Alveolar ‘ /
macrophages J
recognize and ! s
phagocytose y ;

apoptotic cell

CD4*T cell
mediates efficient
immune response

CD8*T cell
recognizes
and eliminates

infected cells

Healthy immune response
¢ Infected cells rapidly cleared

* Virus inactivated by neutralizing antibodies
* Minimal inflammation and lung damage

Reference : Nat Rev Immunol. 2020 Apr 28 : 1-12.



BIOPJUS  INTERPHE)

KOREA

MEHE MY
218l EHYE) O LEI2 SIHA|7| T, AE 8
2HIE 2750 P

2 28l Ax/L/0
TE FHNE S5t &5 5,
High-Expression
Vector
;;
=N

JIZFBIES] BtAL = 0]/ A LTI ALE,
Multimer 7} & & &/ == L]/ A9/

;(/EOI(EI_Q/(/)
7o E2h0/ L Ap0|=he
QEALE

2 7|20| M8 Cj3
Aol E0iE|0f oFFA 3l



BIOPJUS  INTERPHE)

KOREA

o HHEAUREAR 8, HYY H AUNE T2
o HO|HA : MEF2W A LIADE 2[AF At
o TAHHMUATA AR SS0N S ES &4
- HHHO[R: ~F5E X YF 2 T
- FI0|2E : O O[HA MEL| HIHS &4
o EAH G AZSOAM AU V|H A S ESE M0 2ot AL
Genexine
* Management of Preclinical &
Clinical Development
+ Operation of Clinical Study

rosrTecH

IEE|ropg A i

* Evaluation of Vaccine-induced

. . * MCB Manufacturing
Immune Responses in Mice

* GMP Production of DNA Vaccine

¥ Vaccine
g“\")’I Institute

\ ‘?ﬁﬂ International

* Evaluation of Immune Responses

. .. * Neutralizi tibod ith
by using clinical samples eutralizing antibodly assay wi

animal & human blood

-
- )

GenNBio

FEHEb2

* Evaluation of Vaccine Efficacy in
Monkey model
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= NCBI  Rescurces =1 How To =1

GenBank Nuckeoide ||  Search |

GonBank = | Submit = | Genomes =~  WGS = | Melagenomes ~  TPA = | TSA = | INSDC = | Other =

SARS-CoV-2 (Severe acute respiratory syndrome coronavirus 2) Sequences

Thie tablas below list tha SARS-Col-2 saqusnces currantly availabls in GenBank and the Sequenca Rsad Archive (SBA).

The seguence lists were last updetad Wadnesday Feb 26 11:50 2020 EST. and are updated as addiional saquances are relzasaed. The table contznt ks available for download.

Nucleotide Sequences
You can view and download these 57 GenBank ssguences and 1 RefSeq segquance in Entrez Nuclectide and the new NCE| Virs resource

JﬂlVleW |—> 45 GenBank sequences FP fusion peptide

HR, heptad repeat regions

A workbench for multiple ( 51/52

sequence alignment and analysis 51 X s2'
s2 51 X 52 ™
Viral — =3 -
envelope = = :T:[- - TM

X i ; Ic S1-NTD §1-CTD P HRN HR-C
LR ' pCMV 3 Spike protein H Poly A
o s e ..:Im ELRR J'h.*- M Sl

s, wluall LN . ilh T uil ll
» ; Dl L JREIIGS I ool o T 0l
ANCTORSTIFLRRCP AT I SLASe L= PP« LECL SV SARCERVTABNTYN M LITRICE IS ECIOON 'dH'I:"""-'»"v'vf‘((vr‘( 0N J"'.'Cu TCPTSER I EDEETTITW DGX27

(high—expression
Vector)

« 45742 I EL}19 HIO|RH A |FHXE HMSIK 7Y B2 E'.'EE 2dxl= ME HE
« FAZLM9 ALi0|3 {FHXE M| D2 HE (pGX27)0l HYUS

[[)-
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Vaccination
¥ ¥
f L [ | [ | N
g I | | 7
0 2 3 weeks
Balb/c |

Sera collection
Analysis

Neutralization Titer

PRNT (Plagque reduction neutralization test)

P < 0.05
P < 0.05

Plasmid C

GX-19

Plasmid B

BIOPLUS - INTERPHEX
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Cynomolgus
Macaques

Vaccination
1 ¢I 1 N
| | 4
Day 0 Day 18 Day 28
Sera collection
Analysis

PRNT (Plague reduction neutralization test)

Neutralization Titer

i

GX-19

Plasmid B Plasmid C Plasmid D
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« 89:GX-19= AEL{199| ALO[3 (Spike) A & E FEUAIE Fwet SctA0/E DNA
» 7|1d: 2O FOE|H SEtA0|E DNAZ FH AL10|3 SAEH, S0 tfeh HYes R
> COVID-19 oj|&
- FOIHEl: FAK HY, 25 F
« HEEA X o= MUNZE RH Y 1/2a d& S¢
*£047|7| - EP A FHSEAIA R0

12



BIOPLUS - INTERPHEX

KOREA

=
« 20204 438, A28 U FH

-+ 2020d 58, A5= A GYROM SN HHE 240, YLIAHE AF G4 2=, HAN G122 UE
-« 20209 6, AN PLAIA (IND) 52, TiHAt £0 JHA|
-+ 20209 7E, YN FHEEAAENT|E HE8 GX-19 A 5S¢

Safety and Immunogenicity Study of GX-19, a COVID-19 Preventive DNA Vaccine in Healthy Adults

ClinicalTrials.gov Identifier: NCT04445389

The safety and scientific validity of this study is the respoensibility of the study sponsor and

investigators. Listing a study does not mean It has been evaluated by the U.S. Federal Reaimentsain Ry
First Posted @ : June 24, 2020
Last Update Posted @ : June 26, 2020

Government. Know the risks and potential benefits of clinical studies and talk to your health care
provider before participating. Read our disclaimer for details

See Contacts and Locations

Sponsor:

Genexine, Inc.

Information provided by (Responsible Party):
Genexine, Inc.

Study Details Tabular View = No Results Posted Disclaimer How to Read a Study Record

Study Description Goto E|

Brief Summary:

The objective of our study is to evaluate safety, tolerability, and immunogenicity of COVID-19 preventive DNA vaccine in healthy volunteers.

Condition or disease @ Intervention/treatment @ Phase @

SARS-CoV-2 Drug: GX-19 Phase 1

Drug: Saline Phase 2

13
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= L_ O — e
. DNA B8 419| @52 = 0| = Delivery method & &
- 1{1 1:[-—" AN Published OnlineFirst November 14, 2019: DOI- 10.1158/1078-0432 CCR-19-1513
COMMUNICATIONS
ARTICLE CLINICAL CANCER RESEARCH | CLINICAL TRIALS: IMMUNOTHERAPY

Received 9 May 2014 | Accepted 19 Sep 2014 | Published 30 Oct 2014 T ——

Clearance of persistent HPV infection and cervical
lesion by therapeutic DNA vaccine in CIN3 patients

Tae Jin Kim™*, Hyun-Tak Jin®*, Soo-Young Hur®, Hyun Gul ‘r‘ar@d. ‘Yong Bok Seo”, Sung Ran Hongs.
Chang-Woo Lee®, Suhyeon Kim$, Jung-Won Woo2, Ki Seok Park?, Youn-Young Hwang?, Jaehan Park?,

In-Hao Lee', Kyung-Taek Lim', Ki-Heon Lee!, Mi Seon Jeong’, Charles D. Surh®8 You Suk Sub?, Jong Sup Park®
& Young Chul S;l.ll'@z“r1

A Phase Il, Prospective, Randomized, Multicenter,
Open-Label Study of GX-188E, an HPV DNA Vaccine, in
Patients with Cervical Intraepithelial Neoplasia 3 ma

Youn Jin Choi"?, Soo Young Hur'%, Tae-Jin Kim®, Sung Ran Hong®, Jae Kwan Lee®, Chi-Heum Cho”,
Ki Seok Park®, Jung Won Woo®, Young Chul Sung’, You Suk Suh®, and Jong Sup Park™®
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Genexine, Inc.

Korea Bio Park, Bldg. B,

700 Daewangpangyo-ro, Bundang Gu, Seongnam
Si, Gyunggi Do, 463-400 Korea

Contact

IR/PR
jykim@genexine.com
+82-31-628-3242
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