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Korean Genomic Newborn Screening (K-gNBS) Program
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Technology Trend
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Whole Genome Sequencing
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WGS(Whole Genome Sequencing)= &Hxto| ZF0l|A EHQIEl 4K JHO| genome-wide variant
£ 283510 02] ctDNA signal2 S&tdo =2 2AMst 4~ QICH ESH SNV, Indel, CNV, Structural

Varian % ClYst Q& o| HO| S stLte| sequencing strategyOllA] 2415t 4~ 9l0{, MRDE Z&l5t

WGS MRD ©178 $i3t 58 3229

WGS 7|8t MRD H0l|lM= A& A& OfL|2} library preparation, sequencing, informatics7} 6t
Lte| workflowZ HZE|= 20| S35}t

lllumina= O|Z 2|8 Library Preparation—Sequencing—Informatics—Partnershipg ¢Z3t
WGS 7|8 MRD Research Ecosystem2 M|&SICh CHYSH AR M2 9| ctDNAE 12ist
library preparationt2E{ NovaSeq X 7|2t WGS, DRAGEN 7|Et G|O|E{ EA7IK| HZASI0 2 AZF

O| ctDNAE 78 4 Ql= S S K|t
LSt A =13 implementation, evidence generation, Z7|& Q1 program developmentZ X|
2l5tol @I 20| XIHIHO2 WGS MRD ®17 2Fe P&5|D 8afe 4 QES Sect
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WGS= &tk H2 = tO 2 M Ol2{st iAol H2E
F=FO|Ct. llluminae library preparationE{ sequencing, informatics 2! &4 X|
ecosystem= Sall H77|2t2| WGS 7|8 MRD ¥ E X[ &5t QICt.

WGS tumor informed approach

Ot ©

Sequence tumor Sample specific Track fingerprint
tissue and germline tumor fingerprint variants in cfDNA over
variants time
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Human Genome Project — GRC T2T consortium Human Pangenome Reference Consortium Korean Pangenome Project

GRCh38 T2T-CHM13 Human pangenome Korean pangenome

vIgo| e HERH HISE e YERmH o2 ZjEre] REIN Cighy shael ME U RFE chey

T Ta=Tr

Lol M ZELR| A2

otLto| cHE B= Sutol cHE BE Cts=2| SHE2EHY

o2 7|3xk falel 2xto|2 & 227 HEMH| + X (Y) o3| Hete| s el 3

20| (centromere) X|

o o3 o 6p1| =X Z3Ct o|2oE &
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£2|= A2 A (short-read sequencing) 7 _.; 2|E2o| Z0|7} 4t HI|M
£+ZOZ Bot HEME2 S20|HLIQF 27|71 2 X EOI(StructuraI variant) £3t & C}2X| 2
t= A= ZXIRACE O|ME si=0| ol2i2 S /A
Cho| st o 2 MzZte| 7| = 3iCt
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ZsfiLil= ol 33Ut elzte] MERZD0|oit MEZD0|0] MEO| 2|2 26| si=E ZolCt 12
Lt OIMT 2tEet IZh RHA| X| 2ol = A= EorARACE of EEBH B 1919 x| =2k 2tdst A

—
Consortium)2 S4lo 2 Wl2A R0
x L

HE5H0] X ST X0l £Zsl= AS FEE SICt 0|F 28l ChYst AlE (Ancestry) S HHH st
= 350 Reff MEFE thefe 2 2 U B R4 XK=& 22/t 1EE |FXH K= 70074E
steste A S TId FolcH(Wang et al., 2022). 0| &3l OfAlOF, R, OtZ2|7t & Cist 217
Zttol| Exist= Hol|E 2 37 2 3|2t 2A|glo] HEst= A0l JtsaiE Ao 2 J|chst, 71 2l
FE tiHE & A= FX |TA X=2 Lotz 7|8o] 2 Ao 2 J[chStct CHet ol2{gt AlEE 1
E-44 EFSt ol Tchol| chst 210] = Xt2E MESHA| Zict= $HAHIE XL 1 QAT

ot=2l HX|z Z2HE (Korean Pangenome Project)= et=2lol2t= & ¢I7 Elthol| Chgt 20|
U= Ho| EE MATCZ M, HEHS e 4 = &X dlo[HAlg 255k= A2 SEE 0| 2A
£ aliZstaxt sict. Mo 2= @ 5| EE, MAY Eat 5 Y o|40| glom, ;i Al 2 25
M| 0|4+ 2t 60| ol5to]l s 5t= St=0l 1,000HS th4 O 2 St MESHE Alz= Eo|H, &Y
3 YR = 2 Ml Mol A0l MEFZ BREICE Sxf SEZ2= 3 A S2|= DNA A[Z4 Mo
B, S2|= RNA A2 HI0|E], Y& CHER| Ho|E & Mitet= A2 SEZ ot Qct | st Iy

StHE HOlE= 25 $t=ele] #Eo2 E8E 4 oz(zt J[chtct &= FEt L] Blx 0.05% &
Fo| Hol= R R HEE AR J|tistH, 01T s| R55121 6HX| 2 5|7 =et /ol Ho| HES 2l
Q% tizZo| 2 Aoz HoICt Eot 2Tl |2l HolS EA| Est= A dof, Chat Holol
Jl5E Hols Ax Jtsg Ao 2 Eoltt E5| JHelofAIM HEE HOIS A & | ool
STEoZM I ZEtol| =xHsh= Ho|7H FHAL 2o, AZ2t0ld, AR ME st Soll ofZH| |
Ofg o A=K 2AE = AS 20|k OfFHA 2FE FTA|, HAK, EHHH| FH= H|0|E = 2txtollA]
2QlEl 52 Hol S o Zo| &H| 7|5 HalE R 4+ ASK| olstst= J|tto] & Aoz Iy
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O|X RTA| 7|8t 7|22 w2 Lste] IFS olshati siAisto| flet EHetet ECHS Chr| UCt ©
O|S AEstL 7|s= &QlE 4 UTh= ZHO|A ol2{st S2 = A7 J|gte] YHE D ot=ol TX|= =
EHE| A+ Ho[E= Dl FEA| ol TITte] eo] & 4~ A= W22 J|theict. g st=¢l TXl=s

L zEEoM Boig SEEQ diolEl 2uiglolM B3 gRECRM KA FE JjS0| Bt w2
LS| =, erxtet Alslofl |ofgt 4~ U =l HiEtct
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0|1 Nature Medicine 32| HIZI2 ol E35} Al2l OpenEvidence?l UpToDate Expert AIE H
frontier LLM@Q! GPT-5.2, Gemini 3.1 Pro, Claude Opus 4.61} 2% H| W3 CH "oH= 3742 #Ix|of
HEZ ZHE[ACE USMLE @4of 0|8t X|4lS HItet= MedQA 5001t o| & EtHHo| Hetdut
MY, oA~ S S8 HItots HealthBench 50028, 12|10 Ax| 24t SHE0A o2 Zl0| =gt &
100712 Z A=l Real Clinical Queries (RCQ) benchmarkZ} 1Z40|Ct. RCQO|A= O]= QlAto] 12H
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Models evaluated

Frontier LLMs 13) API Commercial clinical LLMs ul Embedded Al system
OpenAl ‘ Google DeepMind Anthropic | OpenEvidence Inc. Wolters Kluwer Google Search
|
o o o ) $) @,
GPT-5.2 [ Gemini 3.1 Pro Opus 4.6 OpenEvidence UpToDate Al Google Al Overview
Three-stage evaluation l |
E MedQA @, HealthBench ‘) RCQ
500 items Medical knowledge 500 items Physician alignment 100 items Real-world queries
USMLE-style - Multiple-choice Single-turn - Free response - OpenAl Physician queries during routine care

MedQA + HealthBench I

Scoring

Combined 1,000-item public mini-benchmark + independent private gold-standard benchmark

l__’ RCQ

AIA LLM-as-judge Cross-model meta-evaluation ‘ Blinded physician review
GPT-5.2 Gemini 3.1 Pro Opus 4.6
OpenAl Google Anthropic
4 3 independent blinded reviews per model response
Rotindedimeaniconsenausisconing Total of 1,800 manual physician annotations [
v
| |l ciinical rubric
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SKYROCKET 177%
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AFTER POSITIVE PHASE 3 RESULTS B £
mRNA cancer vaccine f‘j
developed with Merck \\‘.‘

-~ N
Personalized vaccine based on moderna f »
patient’s tumor mutatons = AN | ||| = TTT—————= & ~ 3
_ _ MRNA-4157 &
Designed to help the immune system (INTISMERAN AUTOGENE) 4
recognize and attack cancer cells mRNA Cancer Vaccine

@ High-risk melanoma patients showed Personalized « mRNAbased =
significant reduction in recurrence and metastasis | J, ..(

:
ojLtel FI10t ofF 2holl 177%2l= JAMH Rl SSAHIE ERSLICE 0[2{g
J|2XQl ot 442 KTt BE JHE mRNA 2 HAI0| 193 SA4E 34
YA =2 F2tE St of e ALICH 2tXte] S Ho|E 246l
M| £0| neoantigens MEst, 1 FYEE B2 mRNA HiAlS SixtE=
L See| =

RIZtsH HOAD LM EE QASIEE REsts wAlRlLICH
]

f
O|2 ‘LIZte| of #ials e = FRo =TIt aldE 1 ASLICH

Sources

https://www.prameyanews.com/moderna-shares-skyrocket-177-percent-
after-breakthrough-in-skin-cancer-treatment-trials
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A Second Chance,

Open-source Automated Genomic Reanalysis

AUTOMATED

B3l

Rz

GENOMIC REANALYSIS : b
with TALOS

Revisiting unsolved rare-disease = REANALYSIS
genomes through automated “le L e Lod [ \ REPORT

monthly reanalysis

@

VARIANTS

» ° u \‘\ @

= ull ’

GENOMIC READS

" I.L}_‘_;E_'».'

| ° Likely Pathogenic
ANNOTATIONS & KNOWLEDGE o
o= @ ©
ﬂ Existing Automated New diagnosis
' genomic data ) monthly reanalysis insights
< De-identified clinical 2 Al-driven pipelines integrate Actionable findings
S, genomes and annotations new knowledge and evidence returned to care teams
I LR
3 w + 2 41 5 1 (y 3 = - Open-source automated
A I ° o genomic reanalysis
ull I new diagnoses additional yield ‘

e 4 Welland et al. Nature Medicine, 2026

Z|2 Nature Medicine0l| A=l QEAA Z2 I8 Talos= 7|E SFA|

HIO|EE =4 |REX-Eet I Ho| HHEet HAls] FIHo = Xt MEA st

I, MEH dES S HE MEsICL ==F0l|M= oIt 5|7 &8t 2kXt 4,735F

2 ME2AM8l 24122 M2 TG 51%9| It Itk 82 ALt 0|l= |74

A Hlolef7} gt ¥ A gD ELk= 20| ofLlzt, 22 X|Ao| £ E uhotct
L

CHAl §1El &= A= ‘&0t U= dllofE7H & &+~ ASS 2Eol=Ch

ojTIEhS TITte 2 HiE & H 7|57t 2Act.

Sources
Nature Medicine volume 32, pages2991-2999 (2026)
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Seoul Clinical Laboratories

Mgelzstens #

- LHEXNE
A TH(L)FF‘ EE; . §—|)\|'_+_7H
B C12 slolQuicit
Dow BIOMEDICA
CtHI0|M|C|7t & Y2 0|LtA2[0} #

- LHEXNIE

r Element -
= Biosciences SIARRA

AAT FATIA

Distributed by Xpert H Gen

AATHH #

cobas 5800/6800/8800 system, AVENIO Edge system, navify Mutation Profiler

SHRRHTICTHS AQIA HAH|] 250 2442| ZITHAIIE ot= HIOR 1990 AR E|UC TITHIAAIGE
(Core Lab & POC), 2XIEITHAIE (Molecular Lab), E2|EITEAIRIE (Pathology Lab), CIXIE QIALO|E AtRIE
(Digital Insights), S 2t2| Al S (Diabetes Care)2| 571X| 24 AFFE0lA RO 27 |UH of TICH X2 2
LIES @ISt SAOI HAL &2 M HTIZAL Y 21X X7 HHAL717|, CIX|E &2 M0 0| 2= ZHQISHNE ZEE
2|QE MBIt 24TICH2 Il 22 M M2 TITAIS| MF 7|Po2 24089 W& 2 H|Hof| w2t x|
SFAIRIEIQLS| ZXE Sl BtA WEY £ MS NISTHH XL 2 MO X ZE g 5 JUTE S0t =2 ERT
£h2 Ot 2|7} 0f210] F7| XM 27| thE], ZL K ASE {210 X| 2, oS STH ofle 8! B AR X2, A0k et
AR S Atg| B3 250l 2HEHM T QICE diagnostics.roche.com/ki/ko

TITt/E2] HAL

1983 ZLH 2| = HAF HE7| 2o 2 MBIE SCLIHTHEQ! MSo|nteti1A) 2 MIAIHQ! HE Bta|A|AHDE S4l
HOI AL ZZHA TQIS Sal| MAIE £Z0| AN | 2O 2 XI2|0HZIRHCE 199218 PCR 2A1E it 9l 244 2H =A
S DA AR =Rl H| Rl 1998 Ui 2|22 MIAIK F - 2t2|7|2t2) CAP(College of American Pathologists)
ERE QIES &S0t T olxi7X| HALS| E S 2loH X4 Xl L2 0|0{TH S| OtA|OF A[CH XSt AIAH
S HIRSY SCLE AtS2t2Y - TIThH - ZRITICH DTHHA - S22 M 5 127 ZAHE M0l 4000 2| £| M ZH|
£ 5011 4,0000 7§ ZHA =S AlRHE = Uiz HIAR Q! HAM|ARIS THUCE ®okOFL|2E SCLE HAtA b=
2 7|EHUME, 9| 27|7|AMAHME] S HPMES Fcl H77|53 A2t 23S 2l EMRACh B2
Lot ME ATQIHS A ETIAA A HAFH WL 2 SE, AKX, QMRS 230l 0|27|7HK] SCL
AT7| &3 ghatol| st QICt SCLE SL{at ofL|2t Q2H 7|7+ MotR o1 - 24 H—S HIE O 2 sfie| 2|2 7|
I SEHAS F=0t0] 2 2ok x| of| = 7|45t ACE

H|2IZITHE 2| 27]7] & Next Generation Sequencing System

At Illumina, our goal is to apply innovative technologies to the analysis of genetic variation and function,
making studies possible that were not even imaginable just a few years ago. It is mission critical for us
to deliver innovative, flexible, and scalable solutions to meet the needs of our customers. As a global
company that places high value on collaborative interactions, rapid delivery of solutions, and providing
the highest level of quality, we strive to meet this challenge. lllumina innovative sequencing and array
technologies are fueling groundbreaking advancements in life science research, translational and
consumer genomics, and molecular diagnostics.

NGS System & Library Prep Solutions

AATH(F)= 20224 =0f ETH UY Yl
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CHEMZ  lonTorrent™ Genexus™ Dx Integrated Sequencer (XFMICH E7|MEEA 7|, NGS)
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CHER|Z  HRD/DES/ DGS/NGSIHL/ G-NIPT

G c xl 3 SIAATH GCAIE2 GCsMALS REAIEY B2 Kol A=A A7 ST 2 STt ZHAte RTM =4, 7HeIE ofStt
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CHEHZ BRCAaccuTest™PLUS / HEMEaccuTest™ / ONCOaccuPanel™ / NGeneAnalySys™

_ B|AFATH  NGS HUEIEHHET | AFlbto| @ BT 7|S3H T 7| & Z8lS S8t HUREt Ze= nxoz 2u) - 9| Y
N G ene B Te) Jlae MEste S2Y MU0l &4l 7|UQILICh B0 Q= 20174 2L A% NGS 7|8 R A Quiet gl
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* 3|AFATH  Agilentis a leader in life sciences, diagnostics and applied chemical markets. The company provides
laboratories worldwide with instruments, services, consumables, applications and expertise, enabling
customers to gain the insights they seek. Agilent’s expertise and trusted collaboration give them the
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Why it matters

Cancer biology is shaped by both genetic
mutations and epigenetic regulation.
Traditional single-omic approaches often
miss this interplay. The lllumina 5-base
solution enables simultaneous detection of
DNA variants and methylation patterns—
delivering a more complete molecular
understanding of cancer in one assay.

I Key cancer research applications

Tumor classification & subtyping
Combined genetic and methylation

data for improved tumor classification
and to help enable predictive multiomic
models; used in complex cancers like
CNS’, sarcoma, and kidney, and supports
prediction of tissue of origin in CUP."

Comprehensive cancer profiling
Multi-cancer early detection applications
that allow for mutations, methylation and
fragmentomics in a single assay, resolving

B

ambiguity inherent to single-omic approaches.

Cell-free DNA (cfDNA) analysis
Profiling circulating tumor DNA to support
early detection, disease monitoring, and
longitudinal studies, including emerging
fragmentomic applications.

lumina

Methylated
cytosine

Epigenetic drivers of cancer
Revealing regulatory changes that drive
tumor progression, without adding
workflows or assays.

Accelerated biomarker discovery
Multiomic data enables faster discovery
of novel therapeutic targets and disease
biomarkers.

Faster publication timelines

Integrated workflows reduce complexity,
streamline analysis, and shorten
time-to-results.

* CNS, central nervous system (brain and spinal cord tumors).

1 CUP, cancer of unknown primary (cancers where the origin
site in not identified).
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Metric AVITI iAp PAF oAb Element AVITI NGS A|AH
SNV error — easy regions 0.005%  001% 0003% 0.018%

SNV error — non-easy regions 0.04% 0.12% 0.23% 0.37%

Indel error — outside homopolymers 0.07% 0.06% 0.46% 0.54%

Indel error — in homopolymers 0.14% 0.62% ~15% ~18%

EX: SMaHT Network #IX|0t2) T2|IZIE (Jang et al, 2025). S2|S(PAL OAl) S2E2|H QI X[ #IatRE
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AMPLIRUN®

PCR Controls

Independent molecular controls
for a wide range of infectious diseases
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AmpliRun® Total

Extraction & Amplification Controls

AmpliRun®
DNA/RNA Amplification Controls
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FEATURES FEATURES

1 Inactivated whole pathogen

1 Any target can be amplified
FH| TS 2

DE Target QX SE OFs

2 BHXt AA|E DHio Ciust HlFE =4 2 Purified nucleic acid
it =ERE X, S| T IPE 2LE- Ots 22| 3 ZHIE *2t45 DNA / RNA control
Plasma - Swab - Sputum - Exudate - Urine & ZIZ CHEE] AR

3 Low Positive Quantification 2
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4 Non-infectious material
AHS| S| QFHSIA| AR IS

- 0f2]) MBCO8O-R PARVOVIRUS B19
S8 RTI plasmid o SEE lotprimer Eef |
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