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Market Summary

- Genome : Key to Growth
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DNA Big Data Production

DNA SEQUENCING SOARS

Human genomes are being sequenced at an ever-increasing rate. The 1000 Genomes Project has
aggregated hundreds of genomes; The Cancer Genome Atlas (TGCA) has gathered several thousand; and
the Exome Aggregation Consortium (EXAC) has sequenced more than 60,000 exomes. Dotted lines show
three possible future growth curves.
= Recorded growth : Hedisaiien
«=+ Double every 7 months (historical growth rate) i

- Double every 12 months (lllumina estimate) :

Double every 18 months (Moore's law)
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~ 2 million DNA sequencing has been done by 2017
~ 1,000 million DNA sequencing is expected to be done by 2025
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Speed of Technical Development

Time of DNA Sequencing

Y1 T/pp

(2005)

1/10,000,000 g

|

Cost of DNA Sequencing

1pp/6m

(2008)

10,800 x

v

DNA Sequencing
1T KRW (2005)

1,000,000 x

v
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¥1M/pp

(2015)

60pp/1day

(2017)

DNA Sequencing
100M KRW (2014)
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Global Investment Case

Microsoft, Google invest in genomics platform firm
DNAnexus

INFOCUS AN

| HEALTH CARE |

Drug firm seeks genome bounty

AstraZeneca aims to scan two million genomes in hunt for rare sequences linked to disease.

BUSINESS Apple, Google, 23andMe, and others are fighting COVID-19,
INSIDER  from wearables to faster CT scans to contact tracing

SCIENCE =
Big Pharma Would Like Your DNA Nestlé's personalized nutrition pilot
23andMe’s $300 million deal with GlaxoSmithKline is just the tip of the iceberg. tapS AI, uses consumer DNA

B Microsoft | Microsoft Genomics Home  Partners

AllMicrosoft v O W

ics Partners

Supporting next generation'sequencing workloads with industry-leading
partners
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Google Invests Another $2.6M in 23andMe
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Our Business

- Genome Overview
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- Personal Genome Service: CI2

- Next Generation Sequencing:
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Our Business P Genome Overview: p
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What is Genome
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Our Business P Genome Overview: P Genome Application
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Our Business P Genome Overview: P  STX}L 7|5 oA ; 7|2l
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Our Business P H|EL|A ZEEZ|Q
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Our Business P Personal Genome Service
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Our Business P Next Generation Sequencing P ZE Bioinformatics (B,

Bioinformatics is a technology for extracting meaningful information from a large amount of biometric data such as genome, transcriptome, and epigenome data.
Bioinformatics is essential in such processes as the inspection of the quality of raw data (FASTQ file) produced by next-generation sequencing (NGS),
refining, process, and conversion to significant data.

Theragen Bio on Bioinformatics

* Identification of novel targets * Prediction of protein-drug structural activity  Selection of patient population
* Prediction of drug sensitivity * Prediction of Toxicity * Review of patient data
- NCI-DREAM Challenge 2nd place » Discovery of new indication for Edaravone - Clinical data analysis for MEDPACTO
i | * Prediction of drug-target interaction drug
ﬁ-THERAGEN BIO + De novo generation of compound + Discovery of 5 candidates for COVID-19
* Design & Optimization of compound library treatment
 Discovery of a new target for NASH drug
by gene expression ratio analysis

v /
« Clinical Trials
Discovery Preclinical X B 3
IND NDA &+
Submitted Fhase FHSSEs Submitted P "\ovoRue

C 3 -6 YEARS ) C 6 - 7 YEARS ) 0.5 -2 YEARS

With Theragen Bio’s Platform: About 3 — 10 YEARS
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Our Business P Next Generation Sequencing Pp OHEZHE 4 HO|F EA
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Our Business P Next Generation Sequencing P Al 7|2t2| Drug Repurposing
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Drug Repurposing Workflow (Edaravone)

Binding affinity &

Drug/Structure Database
energy analysis

ZINC
1‘ Drugbank J,
Pubchem 4
I ]
Similar c_ompound Target protein Edaravone_ MD simulation Disease List
list search & Target docking (Process) selection
Structure Search Database (Data) (Process) (Process)

Paper search & ]
Text mining

Dockmg Potential Total
Target prOtem R i descrlptlon
-5.61230e+05 -4.65442e+05

Crystal Structure of the CDC25B phosphatase catalytic domain in the apo
-6.37195e+06

1YMK
form
i -5.3 -7.60457e+06

Triple negative breast cancer

CDC25B
TAU Alzheimer’s, dementia 6HRE Paired helical filament from sporadic Alzheimer's disease brain
GLP1 ] . Crystal structure of Glucagon-Like Peptide-1 in complex with the ; R R
Diabetes, obesity sioL extracellular domain of the Glucagon-Like Peptide-1 Receptor 57 9.11750e+05 7.61723e+405

(Glucagon-like-peptide-1)
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Our Business P Next Generation Sequencing
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CHALLENGES /!

powered by Sage Bionetworks

CTD? Pancancer Drug Activity
DREAM Challenge

CTD%e50;. DREAMYY

@ CoLumBla | i SageBionetworks

’ Atom -

_ED_

Theragen - N
—
DMIS_PDA
5 Bayes Factor
%
g >10
2 Reference
7]
Bootstrapped SC1 score
AstraZeneca ﬁg) COLUMBIA COLLEGE EESE
COLUMBIA UNIVERSITY IN THE CITY OF NEW YORK — — — 1 —
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- Neoantigen Cancer Vaccine



Pipeline P» R&D Plan

R&D Layer Therapeutics R&D
[Deep()m,csm R Novel Therapeutic Targets / \
* DeepOmicsNeoTM . "
* DeepOmicsMedche Ne_oant'gen
mTM * Driver Gene
* DeepOmicsClinicalT o Al Drug Screen
M

\. DeepOmicsCDxTM /

* Neoepitope Vaccine
New Method
* Targeted Therapy

- Small molecule

Service Layer - Antibody-Drug Conjugate

/. NGS N Companion DX Business
: E?S * Neoepitope - Clinical NGS

Specific gene set

* Deep
Learning

/ Collaboration and Licensing \ /

VIP research customer base (especially those conducting early phase clinical trials) ]

7

.
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Pipeline P Neoantigen Cancer Vaccine

Tumor or -
epithelial cells TCR signal only No T cell

proliferation

Antigen
+
MHC| TCR

HME 73| Holo 2o

’ - =L0
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macrophages) LEg i)
B7 CD28
\
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\
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Sharma and Allison, Science, 2015 vol. 348 (6230) pp. 56-61
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Pipeline P Neoantigen Cancer Vaccine
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Pipeline P Neoantigen Cancer Vaccine

E|2PH Xix|7He Bodskel of|& 22|55 (DeepOmics™) &5 2l

Deep Learning Model of DeepOmics™

r—-r —-—=--===="
/ Negative: 10,28&

Positive: 5,761
[ peptide ][Embedding][ CNN ][ GRU ][ NN (128) ][ NN (64) ]

Tumor Cell

Immunogenicity model/

/ Negative: 70,5%
Positive: 297,541
[ MHC ] [Embedding] [CNN(lzs)] [CNN(64) ] [ GRU ]

MHC encoder

Proteosome

: [NN (128)][ NN (64)]

| |
| |
| |
| |
| |
| |
| |
: [pepﬁde ]{Embeddm][ s ][ - ] : »{NN(lZS)][ NN (64) ][Classifier]
| = |
| |
| |
| |
| |
| |

ligand encoder e

Binding model
Negative: 2,759\
Positive: 2,572

Negative: 25,112
Positive: 5,074

%o

MHcr ¢ @ 52 Microglobulin

Endoplasmic Reticulum

/
=)

MHC encoder

: [NN (128)][ NN (64) ]

[ peptide ][Embedding][ CNN (64) ][ GRU ]
ligand encoder
Tolerance model l

* Most of tools predict the binding b/w MHC and L= “Pre-trained model

neoantigen (edbox) _ « DeepOmics™ trained the immunogenicity of the neoantigens
* However, Inmunogenicity is more important +  DeepOmics™ trained binding affinity b/w MHC and peptides
* DeepOmics™ predicts the immunogenicity (blue box) .

DeepOmics™ trained the immunogenic effect of T cell Receptor

-ﬁ_THERAGEN BIO



Pipeline P Neoantigen Cancer Vaccine

E2HE Rix7HE Aldehd o= &312|E(DeepOmics™)2| HSE

XERZH st AA4sted of| = 22| E DeepOmics™ = 7|E 2E

of

i

2N2|E 2t S5

NetMHCpan4.0

Category g Precisiong Recall g F1-score

MHCFlurry

Category g Precisicg Recall g F1-scorkd

Non-Candidate 0.88 0.29 043| |Non-Candidate 0.95 0.5 0.65
Candidate 0.17 0.79 0.29] |Candidate 0.09 0.66 0.15
Accuracy 0.37] Accuracy 0.51

NetCTLpan

F1 Score

Accuracy

|
|
Category g Precisiong Recall g F1-score :
Non-Candidate 0.85 0.61 071, |Non-Candidate 0.92 093 093
Candidate 0.17 044 025} |Candidate 0.65 0.61 0.63]
Accuracy 0.58] 1 Accuracy 0.88
S—
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Tumor Neoantigen Selection Alliance
Cell TEsLA

Key Parameters of Tumor Epitope Inmunogenicity . 7520 T
Revealed Through a Consortium Approach Improve > 6087l EIO|=
Neoantigen Prediction

J3 48 A3 £ (+): 3771
B2 of 371 HE (PPV: 6%)

mitted predictions, 608 peptides selected from among the top-

ranked peptides from all groups (median, 97/subject; range, g 8 . 2§ @ ot H M SEAF
73-144, see Table S4 for complete list of tested peptides) were © f i] 3'6 * = 6 H OO oo
tested for immunogenicity by pMHC multimer-based assays g 6 \I\_"‘n 5%
and 37 (6%) of those were found to be immunogenic, a validation ; :""_ 6 2
rate similar to what has previously been reported (Yadav et al., . 2
2014). Each TESLA team had a median of 51 of their submitted & -
peptides tested of which on median 3 (6%) were immunogenic =
(Figure 1B). Z . ' a
TELSA validation 5 2 ®
. ZHEl2 5171 BELO|E =
- %6087l HEIO|E 0, _®

- EIH 377 "HE (PPV=6%) 20 40 60 80
Med. Num. Tested
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Immunopeptidome project: Binding data

v Mono-allelic cells enables more accurate epitope prediction
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Immunopeptidome project: Binding data
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Neoepitope High Contents Screening Platform Development

Theragen Neoepitope Scanning (TNS)
S

=l

Lentiviral
i}*& neoeptope
IFN
m & library Library of lentivirus V
™ infected APCs are '
" I lonor
T
t
B
oy
APCe gI eeedwth double Upon immune syn: apsef rmation wth a

sare Tcell, APC emils dual fluoresence signals
fctedwthl l

Exi0l Hiotels sfol Mol ELISPOTS)| 3

A2 dof w21 ZH|X o2 2k neoepitope
A3zg|d Jts

XA MAIM S 2= neoepitope CIO|E{H|0]
A gty

&tH 5l neoantigen Cl|OJE{ =
DeepOmicsNeo E2HZ2| M5 g4 7|Cf



Theragen Neoepitope Scanning (TNS)

Neoepitope PCR amplify
encoding neoepitope casette
DNA array and NGS to idetify
inserted neoepitope
l Sort
fluorescent
@ cells
@ Lentiviral
neoepitope
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infected APCs are
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v T-cells from donor
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APC engineered with double
fluorescence reporters are
infected with lentivirus

Upon immune synapse formation wth a
T-cell, APC emits dual fluoresence signals




Theragen Neoepitope Scanning Mini
(TNS mini)

Barcoded minigene pool encoding
candidate public neoantigens from TCGA

barcode 1 | barcode 11 i 5'-UTR | epitope 1 | primer |
barcode 12| T7 | 5-UTR [_epitope 2 | primer |

barcode 2 | barcode 11 [l 5'-UTR | epitope 11 [ primer |

BEV( s WAl barcode 12 | T7 5'-UTR | epitope 12 | primer |

barcode 10 | barcode 19 [JR¥ 5'-UTR | epitope 99 | primer |
barcode 10 | barcode 20 [N 5'-UTR | epitope 100 | primer |

l Generate pools of 10 minigenes each
using barcode PCR

bharcode 1 bharcode 20
barcode 1 barcode 19

T7 | 5-UTR
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D

CEV R barcode 121 T7 5'-UTR i i
barcode 1 barcode 11 T7 | 5-UTR epitope 1 primer
G

. |
barcode 1 barcode 11 [N 5'-UTR | epitope 1 | primer |
3'-UTR |AAAAAAA
+—

PCR sewing reaction
to add 3'UTR and polyA

barcode 1 [barcode 20 IEw2REETEVIT i i | 3-UTR AAAAAAA
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Decolvolute barcodes and identify
HLA restricted public neoantigen
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TCRm BIiTE Development Strategy

. Validation 24:02-target peptide
Target discovery (TNSmini) S0/ g Mzt

Bispecific antibody
characterization

Barcoded minigene pool encoding
candidate public neoantigens from TCGA

77 [ 5T [epitope 1| primer]
barcode 12| T7 | 5-UTR [__epitope 2_| primer |
17 [5-UTR T cell
SISl barcode 12| T7 | 5'-UTR [ _epitope 12 | primer |
: (effector)

:
barcode 10 | barcode 19 [IREEEERNL
barcode 10 barcode 20 INEFANIFRENIY

Generate pools of 10 minigenes each
using barcode PCR

T ST JAAAARAA
N )

= /’ In vitro transcription

scFv-displaying phage library
T R (antibody discovery)

and perform
ELISPOT

barcode 1 barcode 11

* Prediction from TCGA bobOABEEOED ‘

- DeepOmicsNeo 988588293333 Clone selection
« HLA-A24:02 (8+=¢Ql) | 98833855885 & linking to anti-CD3

Decolvolute barcodes and identify
HLA restricted public neoantigen




Genome-based Advanced Therapeutics
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1. Cytotoxicity assay

‘ Tumor Associated Receptor
/> Primary Antibody

. Secondary Antibody

/ ?SecondaryAntibody-Drug Conjugate

Cell Killing
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Summary P R&D Plan

R&D Layer Therapeutics R&D
[Deep()m,csm R Novel Therapeutic Targets / \
* DeepOmicsNeoTM . "
* DeepOmicsMedche Ne_oant'gen
mTM * Driver Gene
* DeepOmicsClinicalT o Al Drug Screen
M

\. DeepOmicsCDxTM /

* Neoepitope Vaccine
New Method
* Targeted Therapy

- Small molecule

Service Layer - Antibody-Drug Conjugate

/. NGS N Companion DX Business
: E?S * Neoepitope - Clinical NGS

Specific gene set

* Deep
Learning

/ Collaboration and Licensing \ /

VIP research customer base (especially those conducting early phase clinical trials) ]
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