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l Data modalities in oncology

£X: Waqas, A. et al., 2024. Front. Artif. Intell. 7:1408843. | He, W. et al., 2024, MedComm. 5:e722.
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£2X: Jorgensen, J. T. 2021. Transl. Oncol. 14:101063. | Jergensen, J. T. 2023, Chin. Clin. Oncol. 12:65.
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Panitimumab

Cetuximab 4/{\ }%
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v Ramucirumab
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Infigratinib O Osimertinib Savolitinib O RegorafembO 5(:
Lapatinib iy Pertuzumab
Neratinib
Taletrectinib ‘—l - Ve l/
Imatinib Entrectinib Alectinib H‘ER \Trastuzumab
‘ Pralsetinib /
J_ Crizotinib Selpercatinib \‘Q'
1 = O — Q_| ) a} Trastuzumab
,,,,,,, ” Deruxtecan
KIT ROS ALK RET
/L Y S

Z£X: Mechahougui, H. et al., 2024. Cancers 16:2862.

AML: Acute Myeloid Leukemia

ASM: Aggressive Systemic Mastocytosis
BC: Breast Cancer

CLL: Chronic Lymphocytic Leukemia
CML: Chronic Myeloid Leukemia

CRC: Colorectal Cancer

FL: Follicular Lymphoma

GC: Gastroesophageal Cancer

GIST: Gastrointestinal Stromal Tumors

MDS: Myelodysplastic Syndromes

mCRPC: Metastatic Castrate Resistant Prostate Cancer
NSCLC: Non-Small Cell Lung Cancer

TC: Thyroid Cancer

UC: Urothelial Cancer

EX: US-FDA
BH(FHX) Hfo| 2013 H3% 2 SAHE
ALK Rearrangement NSCLC FISH, NGS
BCR-ABL Gene fusion CML PCR
BRAF Mutation Melanoma, mCRC, NSCLC, TC PCR, NGS
BRCA1/BRCA2 Mutation Various cancers PCR, NGS
EGFR Mutation NSCLC PCR, NGS
ESR1 Mutation BC NGS
EZH2 Mutation FL PCR
FGFR2 Gene fusion Cholangiocarcinoma NGS
FGFR3 Gene fusion, Mutation uc PCR
FLT3 Mutation AML PCR
HER2 Amplification, Mutation BC, GC, NSCLC CISH, FISH, NGS
HRR genes Mutation mCRPC NGS
IDH1 Mutation AML, Cholangiocarcinoma, MDS PCR, NGS
IDH2 Mutation AML PCR
KIT Mutation ASM PCR
KRAS Mutation CRC, NSCLC PCR, NGS
MET Mutation NSCLC NGS
Microsatellite MSI-High Solid tumor NGS
NRAS Mutation CRC PCR, NGS
NTRK1/NTRK2/NTRK3 Gene fusion Solid tumor NGS
PDGFRA Mutation GIST PCR
PDGFRB Rearrangement MDS FISH
PIK3CA Mutation BC PCR, NGS
POMC/PCSK1/LEPR Mutation Obesity NGS
RET Gene fusion NSCLC, Solid tumor, TC NGS
ROS1 Gene fusion NSCLC NGS
TP53 Deletion CLL FISH
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‘ThJet YEE X' PNA 2% #8”

PNA
R DO

Strong High
binding binding se Ko [T
mismatch
affinity specificity Amse e
| | | | | | | |
DNA:DNA duplex PNA:DNA duplex *Tm: melting ~ DNA probe PNA probe
Repulsion No repulsion temperature  Small Tm difference Large Tm difference
High Secondary
stability modification
available
| | | |
DNA - Enzymatic PNA - Resistant to Additional modification of PNA
degradation DNase/Proteinase backbone to change physical properties

1-Mismatch Perfect match
TACGTTACG TACGTACG
|||||||| LL1l 11111
ATEECG TGC ATGCATGC
Mismatch Tm Perfect match Tm

PNAS
probeZ AtE%H AL

- Afluor / AT

30 40 50 60 70 80 90

Mismatch Tm Perfect match Tm

-
DNAZS
probeZ AI2%t 42

- Afluer / AT

30 40 50 60 TO 80 90

Temperature
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7|&2| Technology-driven Strategy

Technology A Technology B

Reaction protocol A

Reaction protocol B

’0
Cpon "."'O'
‘/ N )

Gene
amplifi-
cation

=== Applicable
== Not applicable

“HLBIIL}EIC] Target-driven Strategy”

™~

7

: 900000000

Technology platform (real-time PCR)

Element A - Promote PCR amplification (target)
Element B - Inhibit PCR amplification (non-target)
Element C - Improve multiple PCR amplification

Element D - 4-plex detection (amp. curve)
Element E - 12-plex detection (melt. curve)
Element F - Adjacent multi-target detection
Element G - Use universal detection probe
Element H - Improve target quantification

Standardized
reaction protocol

(Continuing to add)

I 6-6-6-0
GZTED 0-0-0
GTITED 0-0-0-0

Combine elements
to optimize for each target

Gene ampiicaion T TR
XTI 0-0-0
ECIET 0-0-0-0
CTD 0-0-0

(illustrative example)
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Oncology

Infectious Disease

gyeux Y  wmas 0 J AEMY [__MFDS
EGFR Lung cancer O —
KRAS Colon / Lung / Thyroid cancer aamm( O
NRAS Colon / Lung cancer / Melanoma o O —
BRAF Thyroid / Colon / Lung cancer / Melanoma a0 um——
PIK3CA Breast cancer a——
PNAClamp™ IDH1 Glioblastoma multiforme O —
IDH2 Glioblastoma multiforme
JAK2 Myelofibrosis / Polycythemia Vera
BCR-ABL Chromic myelogenous leukemia
c-KIT Glioblastoma / Myeloproliferative Neoplasm
TERT Thyroid / Lung cancer D)
EGFR (ver. 1) Lung cancer G —
EGFR (ver, 2) Lung cancer (O um—
M:QI::",M KRAS Colon / Lung / Thyroid cancer
NRAS Colon / Lung cancer / Melanoma
ROS1 Lung cancer aE——
OncoTector™ KRAS Lung cancer O —
BRAF Thyroid / Colon / Lung cancer / Melanoma
PANA gPCR™ TB/NTM Tuberculosis G —
HPV genotyping Cervical cancer O —
HPV screening Cervical cancer )
Re;fl'\y:er““ HPV 32genotyping  Cervical cancer
STD Sexually transmitted disease o O u——
CRE Resistance to antibiotics o O um—
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Immune attack: Tumor cell death

cytokines
/rm&

MHC1-TCR complex

Activated T cell

/

Vo
_4
C /

\\Antl -PD-L1
-\ antibody

i

Antl PD-1
antibody

£X: Pavelescu, L. A. et al., 2024. Int. J. Mol. Sci. 25:9659.
MAGE-A4: Melanoma-associated antigen 4

MMR: Mismatch repair
NSCLC: Non-Small Cell Lung Cancer

BC: Breast Cancer

CRC: Colorectal Cancer

EC: Endometrial Carcinoma
GC: Gastroesophageal Cancer

£X: US-FDA
B Ho| 20} H83 o EE
AAV5 Anti-AAV5 Ab Hemophilia A ECLIA
ALK Protein expression NSCLC IHC
EGFR Protein expression CRC IHC
FOLR1 Protein expression Various cancers IHC
HER2 Protein expression BC, GC IHC
MAGE-A4 Protein expression Synovial sarcoma IHC
MMR Protein deficient EC, Solid tumor IHC
PD-L1 Protein expression Various cancers IHC

Low expression of PD-L1 <«———— High expressmn of PD-L1

5X
magnification

40X
magnification

£X: NIH website
(https://www.cancer.gov/news-
events/cancer-currents-
blog/2015/pembrolizumab-biomarker)
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IHC

Immunohistochemistry

Substrate

\a

Secondary
Antibody

@ Enzyme

Primary
Antibody

Antigen

EX: https://www.bdbiosciences.com

ECLIA

Electrochemiluminescence
immunoassay

Ru-labeled
AAVS5 capsid

anti-AAV5 ___&"
antibody \\

AAVS5 capsid

Solid support

£X: ARUP Laboratories (AAV5 DetectCDx™)

ey

HlTIchoflM =2 AL

LFIA

Lateral flow immunoassay

Sample
With Analyte i
\yt Reporter Conjugated (::;z‘:ﬁ';:: )
Antibody  TestLine v

(Viral Protein)
v/

W o i g
iy J)‘Ev

!

* Antigen Y Reporter Secondary Antibody
Ana!yte y Secondary Antibody
(Patient Antibody) (Anti-Antibody)

£X: Baber, A. S. etal., 2024. J. Biol. Eng. 18:48.

ELISA

Enzyme-linked
immunosorbent assay

Direct ~

Indirect ~

Sandwich ~ bt s

0

e 0
0& 06060
FOFE0E0

L 1Y
®s

@ Kol
(s
Competitive N1
o
— ﬂ(%
@ Antigen Reporter < Unreacted
o v i ° Substrate Report
i * Conjugated
Y Primary Y Secondary Reacted Adtigon
Antibody Antibody Substrate
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QuantumPACK™ AX| QDITS™ Basic QDITS™ Mini NanoPACK™ Axj \cmhw NS et
- :'..__V.uﬂm ol
COVID-19 Ag
QuantumPACK™
Easy & e
T i, e
o At r._,, v / ’
~ A Ty T
Influenza A+B COVID-19 Ag RSV COVID-19 Ag Home Test
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DAE HE U S (multiplex) 21#E0] 7153t QuantumPACK™ 7|&2 S4HEITHE T3St of2] 2ot TIE 75

Cieet 30| 2 £Hs Ots &8 M2 excitation2 2 Lateral flow immunoassay0ll & A| 2 7|&xate] H|m
- of2{ Ipke] emission 44 — S FHof| |2
Excitation QuantumPACK Europium
365nm
\ gt Sat \ Lat gt
Emluion, " . ’ ’ Stoke Shift Stoke Shift \
180000 450nm 520nm 620nm 680nm \‘
s 160000 (
H 140000 ‘
§ 120000 et = e
§ 100000 Wavelength Wavelength
@ 80000
R I MY HE | TR Mg Hg
40000 \
20000 e o x
®a0 450 500 550 600 650 700 L= HE s C= A= 2%}
Wavelength(nm)

e 2
QuantumPACK™ £X: https://www.bio-square.com
Pro2] ZX: Kim, S.-K. et al., 2022.

7|12 #e| BioChip J. 16:175-182.
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‘CHEZCI Al|=2, THY A Hio|0[H &
PD-L12| &¥ 2M(IHC)| AIE H=E"

Lunit SCOPE

Al-Powered Digital Pathology

£X: https://www.lunit.io/ko

ROI segmentation
network

.0
%%

=

‘ c RGN
j' 1\\ N N

O Positive cell
O Negative cell

ROI masks

Cell Center Point Detection Cell Segmentation

Cell detection
network

Cell segmentation
network

50 pm

= = 4 y
Cell center points Cell instance masks

ROI patches

PD-L1 Scoring

Cell size
min max
i ¢ ¢ 0 ¢ 0 ¢ o
Cell selection
» ® o 000 0
min max TPS

O Positive cell
o Negative cell

£X:Yan, F. etal., 2024.
NPJ Precis. Oncol. 8:76.
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* Genome sequencing,
transcriptome £4 S&
mutation} 22 O3 U=

NGS panel

Real-time PCR
Qx| o] £

Single cell sequencing,
Tumor microenvironment

24 58 50 57 ¥

scRNA-seq 24

=

TME

H A

=

2t M El(spatial biology)

. JHIE—I 42 o FEHo|n
MNEsh| 2

Multiplexed imaging antibody panel

£X: Fan, J. et al., 2020. Exp. Mol. Med. 52:1452-1465. | Bai, R. etal., 2020. Biomark. Res. 8:34. | Maldegem, F. et al., 2021. Nat. Commun. 12:5906



(HLB) HLBIL}Z
HLBI}LIEIS| Al &Y FEF

N
L) « @) “OLZE|0fofl LSt EXI2 Al BHE 7|4 Y2 AE"

HLBIfL}EI ARONTIER
£X: https://www.arontier.co
Cancer Patients Deep Learning Method Arontier PATH Platform Patient Stratification
« Gastric Cancer « TME score « Web-based User Interface * gregict rr°9n°5it5h(8adr o )
» Colorectal Cancer « ICl score « Analysis Service s;r)%n'sce mmunotherapy Re-
* H&E Image

« IHC Image (PD-L1, CD8)

i

SIMC s
MEDICAL CENTER
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0|0|X| ZX: Lipkova, J. et al., 2022. Cancer Cell 40:1095-1110.

A8 (Y =) Hiole, Y=El H0|20[3{2] validation

Multimodal H|O|E]| &4, Al H}0|OH E&
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Cancer patient Molecular

Radiology Pathology

Al-based
Data Integ
& Analysis

Clinical data
(Patient’s health record)

Proteomlcs
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