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Exon-level array9] 24 -84

ME
& A|OF0| 2.2 0421|0|H At (chromosomal microarray analysis, CMA)= SEX|H HAX|A| XHHATEZZO Che
M 7|1"E 717 SHXIOM 7HEF M2 (first-tier) A& 4= Ql= RITHAALR QUAZAMO|M S5 1 1, R2[LI2H= 2019
A 78 HAFX|R IA[0f 2fsH nafAE FAA|OI0| =020 HA AAIE=0| LAFHZE HMEE[7| AZISIRICE.

CMA Z2E2 array comparative genomic hybridization (array CGH) 7|gta} SNP 7|gte| 27tX[7t QIOMH, array
| EITHE! probel| AA|, & A FMA| 3 FTX 2lof] 2IE UTof HiX|o] w2t A=t A™EICE I AlFolet
EOMMK0]| £21E! CytoScan Dx Assay (ThermoFisher Scientific)2 SNP 7|2t Z A 750,0007H2] SNP probe2t
1.9 million non-polymorphic probe2| & 2.69 million probeE X &tsHH 25 kb 0|A2] copy-number loss2t 50 kb
|49 copy-number gaing ZEsH== 10HEl Tl AE Z24E0|Ct CytoScan Dx Assay7t 31k AZAAMAOIA] AL
&= CMA 30IM 71 =2 Sie 8 HO|X|2H exonl B 37|71 150 bpO|7| thZ0l| exon-leveldilA single EE=
multiple exon CNV ZAZ2 27Hs3IC

S Aol M @loln} BIT = CHFsHH, missense 0|7k 50% O|AQ 2 71 =611, nonsense, frameshift 2]0f|

exon deletion/duplication 10% H=E XX|SC}, Exon-leveldilA CNV 242 targeted approach?| multiplex liga-

2

o

—_

tion-dependent probe amplification (MLPA), quantitative PCRO| {11 genome-wide approachZA{ exon-level
array? ULt 2 S0[M= £2 4 ESHE exon-level array2| AA| CIXIQIZ A7H5tL, | LA ZIEH ARIES S50

YA R0l CHol CIE A} ottt
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Exon-level array 44|
ZAK|OFO| S 20{2|0|HAt EHEE FTXL FLILE RH
Xt 0] w2t probeQ| £ X0|7t QUX| 2 FA4K| TiA
2 ZMSI=E NotE|ICt T2{Lt exon-level array
HE22| probe?} thit A RTX}C| AlA FHof| &
SE|0] /UL
20224 ThermoFisher Scientific AtO{lA] 25t ex-
A

on-level array®! CytoScan™ XON AssayS
H™ 300,0007H2] SNP probe®t 6.5 million copy

number probe2| Z 6.85 million probeZ EfXHsI0]

CytoScan Dx Assay?@| 2-3Hl| probe$Z 7tX| 11 QUCt.
e = *X}— TS5t £ 26,0007 FHXIE 7
St 35| Ao Z ZQoH MK 7000047 = lev-

el 192 E]3l0] target exon FH2| intron K|
FHSITHFig. 1).

CytoScan™ XON Assay2| 20234
ThermoFisher Scientific AF2| user seminar0f|A &
=l HF AU, |2 Won 52| 211(Won D, et al. 2024)
ol 2lstH smaII exon-level copy number HO| 20f|
M 72.7%2| QIZHE=2F 100%2| 0|5 LIESHCE

HAXM Mo
171 oo

Lewwed 1: 7,003 genes
M-ﬁuwludmund_dt

g dolay, opkapay RO
[Ny GRS DA™ morgad

AL, metabole dromar,
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Laved 2: 1LE13 penes
lrchudis Cir'vier geres fol covered is Lewsl 1

Leveld 3: SEIT gones
Inchudias ORI ganed rot cowened in Levels 1and 2

Lewel 4: 5,347 genas
Inpites Refhey UCSC &l Erasmbl Jores Rl Ddvared in
Lveln 1, 2. ared 3

|

UAE Tk AR|

At 1)

Penon-Portmann S2 A& We o, ZH, AFF, ¥
T 8l N, HE XA, oHH J1He| AAHS IHE 8M| o
O}E &8 211 (Penon-Portmann M, et al. 2023)3I%iCt

CMAOIIAM 8H MK HAle] SHETHYE
sequencingdlA= TRAPPCY SHXt2| exon 20| M SEH
gt ZAo| oA E|RACt. Exon-level oligo CGH array (Exo-
nArrayDx, GeneDx)Z O|835t0] 7t HAIS Algst Zat,
OjHL|= H&0|AX[ZH OFHX|= TRAPPCY

of ojHE HuS

H 1 exome

QXL exon 2
ZAlo| gol
AH|Q| A THEl SF0|

S AMK| M (paternal uniparental isodisomy)Oil OlsHA FA|

Z2E Q2st TRAPPCO XAt exon 22| SHTS ZAS

b

JHXI 3 U SRt SHEY

E|UCHFig. 2). [h2tA k= 8t

7% TRAPPC9-related neurodevelopmental disorder
= ZTe|ACH

Al 2)

Alport 320| 2|alEl= 2tXI0|A CytoScan Dx Assay

Level 1 genes

E R EEER &R EERE
F§ERE BEEHEE
L RINRl FOOEEEERE ten pi
— —
Flariarg probes Flanung grotes
Level 2, 3, and 4 gones
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CytoScan™ XON Assay (ThermoFisher Scientific)2| probe &%
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(a) 88 FMA| TA 146Mb= F4 copy number. (b) 8 M| A7t SHHE. 8H HAA| isodisomy 4. (c) ZM
SIMHEE TRAPPC9 S7X exon 201 siEHsH= 4712| probe I, (d) Exon-level oligo CGH array Z1t, TRAPPC9

FTXL exon 20{|M B A= SETE 2H(0), ML= Y

et al. 2023)

(ThermoFisher Scientific)& 0|8% CMA ZAMA CO-
L4A3 exon 2-26 7t2| copy number loss AHE HIA2
L} CytoScan™ XON Assay (ThermoFisher Scientific)0f|lA{
= COL4A3 exon 2-23°| ZAZ LIEHLHRACE 0|23t 2LX]
AU Fig. 39 MM oAHO|A E04FX0| CytoScan Dx
Assay2| A2 exon 24, 25, 26 71710f| probeZt £ 8LX| Q47|
IHZ0|H, 2E exong 7{H{5t= CytoScan™ XON Assay=

&5t exon-level CNV 20| 7H5 8L,

Al 3)

Elander S2 2% ZZANE G

o

71E 19| A0t
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M whole exome sequencing (WES)2+ XON arrayS Al&tist

S, GO AlFMHIZN A2 fixle] £8 ¥

ood— LLoOoOOoOL o

0|2 &UCHElander J, et al. 2022). XON array2| exon-lev-

(0.97), OtH{X| = 0| T et Z4I(0.46) (Penon-Portmann M,

LA 182 PCDH15 RTXI0IA frameshift2t copy num-

ber loss2| S¢ O|HXMEAIE 7HX|2 QACE
24
a=

M 71ET R ol YA TTE MHES H2SHEH, 1)
whole exome/genome sequencing, NGS panel &= CMA
0l exon deletion/duplication0| S| A& AL sHE exonl|
deletion/duplication RFE &215t7| 2sl, 2) MMM B S
FEXIOM ot 7HO| Ol et tHo|Bk 22 FR, J2 0
Kol 7Hs40]| = exon deletion/duplicationg AZE8H7| ¢
5ff, 3) H4EMNSB Y FTXI0IM SHTY HO|Z HOo|= 82
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Zst7| /8 exon-level arrayS &8% 4= It
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£ UX|TH MESHE MLPA 7|EE2 LB RTXt0| =5tk S Hete CHUHI|HO|RE exon deletion/duplication,

A0{ whole exome/genome sequencingOfiX ZHEE= large CNV7HX| CIFSH QTA 21010| Ztodst Hatst FIThS
Cifet STXI0l| 2 E5}7| OfELCt. M2tA, exon-level array= Qs o2 REXIHAISO| SA0| £= HAMOZ TRt 4 QU
MLPAR} H| 8t0] FA| THe T QTXI0)| CHef 2l =20 A Ct. (ol Mgt ARIEXZ exon deletion/duplication, ROH
deletion/duplication 22t OtL|2} ROHE &t010| 7}53t HEe So| glolo| TRt AL exon-level array= XITHE 7HX|7t &=
b HA0f M| Al 5 U= ZEMS 20 UL 2 FE8 dArdolCt
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O Of 2222 oM B4 MulisE (CML, Chronic Myeloma Leukemia) EHXFS0f|A| 2Hk|2] S|2ts 7| Qlsf X|HEl
oS aAMutsditgol LO|Ct £|2 o2 MUAME CMLE XESEE K| £ZQ1 2X|Z28H(TFR, Treatment Free
Remission) =2 MA[SID QUCH. SLHE FEetot Ch=o| K101 Atae0| XTIt 2EX| 20l TFRO| EETH &2
=2 SXS0A 0 gYHel Arlo] ofe ~ GICI. TFREEE Solf 24E 258 U 0iY =S 583H{0f = HHESR
2 2|0 2tXte| &t Ho| A HME 4= QOM, LIoF7} 2tXtet =7t X|ZH| 2EHE EHE &= U= S W2 0[FH0| Y
Ct. SHX|2F TKIX|ZS T2 1Y S2f 22H80| /UE == 7| WZ0i| AS35HA| 1124=|0{0F 3t NCCN 710|EE2IRI2 0|
23l < 2IZS BCR:ABLT M HAIR HS &2 ZLIHEE A5t LR, 2 7| 130 M= NCCN 70| =21218 &
&rot BCR:ABLT S0 Chet 0421 7kX| QAFH0l| CHBH AT = X} otCt,

0
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BCR::ABL1EZAtol[M2] 1aefAret

International Scale (IS) Calibratore| S5

BCR:ABLT E2dAl= 23E0t 2 Algdalo| 20t #FE
Sf67| flet 20| AILE|0] ATt D|ZZ = (NIH)
2 BCR:ABLT HEZAAO[A International Scale (IS)2
A8 Zig HISIICH. £710lli= Central Labzte| 24|

tAISA NR0| BHEEA|4~(conversion factors)
=]

OF E|=X| Soil CHet ZH|7} H|7|=[UCE. o]of], 2 AE Ao
AAEIE BEFI6L7| fIsi WHOE International Ge-
netic Reference Panel for quantitation of BCR::ABL
MRNAZ H|ZISHA| = AL NIBSC(National Institute for
Biological Standards and Control)= WHOS| E==%E!
o| Z=0| 0 MeHH0[7| 20| IS Calibrator7} ZetEl
Asuragen QuantideX® gqPCR BCR::ABL IS KitS2| 4f

8%} HES AHEoI=E Aot QUi

International Scale (IS) Calibratore| Z&
Ar23stel HZo| TEt=l IS Calibrator= 34| RNAL}

]
1]
—

QuantideX’

qPCR BCR-ABL IS Kit

/
.

1S calibrators directly
traceable to WHO

primary standard

P

ACt
ACt

»

Assay with a Single IS Calibrator

DNA & ZF 2 LIICH RNAZ|2to] HEHALof| A= RNA
CalibratorE At&dh= Z10| YHFHO|Ct. CalibratorZt
RNAQ! A2 Kot SAl0 S FHOE HATAK(Re-
verse Transcription) % S&RAHMEIZ(PCR) I+
g2 7X|A| E|0f, RTLL PCR 222 218t biasS %|Astet
2= \Ct. AsuragenAt= RNaseOl| = 2381=|X| 24| RNA
£ oFssH= 1R7|&92! Armored RNA7Z |8 &83%}
0f RNAHER2| IS Calibrators A4 Atsto] ®|Z0]| Zekst
AL}, AbbottLt Roche E3HHIV, HCV ZALOIA] Asura-
gen?| Armored RNA”|=& S3lf RNA-based calibra-
torE H|ZFetrt.

International Scale (IS) Calibrator2| 7Hs
FDAE= BCR:ABL BEZAL0| CHet 5171AAL 7H0| =211
OlM HFEA| Multipoint Calibrators Zelstz= 78
St ALY, CalibratorE 1702t At 22 [O&1]1t
20| Ctafoll 2t IS gtel WALE Y'Y Jhs4o| QUCt
Multipoint CalibratorE AtE5HH 2= He|2| CtzfollA
UatE IS ZutE Y2 = ULCE Asuragen QuantideX®
gPCR BCR::ABL IS Kit= WHO2| EZ2 =1t S5
479 IS CalibratorE 7|E0f| Zgtstn ULt

Assays with Conversion Factors

ACt

MR MR

MR
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=N 7to|=2fel RIE 7|E
NCCN7I0|=2[212 TFREHE QI8 TKIX|Z STl 71
O =RI=|HAM BCR:ABLEZ A0 ot 7AFS LA
HOZ HM|AISIRCE. DMR (MRA4.0 or BCR::ABL1=0.01%
IS)E 2 0|4 RX|ot SXIHM TKIXIZSTHE 125t
O] 22 HAZIE 2FH0f| Mz 4 {U0{0F 5t1 E3
DIZI=7F XA MR4.5 (BCR::ABL1=0.0032% IS)0| A0l
gPCRAME St== HUSIRACE Lot TKIK|ZE ST
22 671 ZH2 e, Ol 6702 S 2oi| BHH, o|=0||
= Ml =il o1 HALE st, 0 712t 5 MMR (MR3.0
or BCR::ABL1=0.1% IS)& |X|otX| et 2 LAl MMR
Off =P |7HX| OhE HAbe 2S HOSIUCE ChA| 2l
NCCNZI0|E2}l2 DIZH=7t MRA.SOIACE IR &1,
BRI X ME[E Tt 48 HIES 2TRICH Asur-
agen2| Quantidex BCR:ABL IS ®ME2 57 7|20| &
ofst CH7|2t AtoflA 1,6877H2] Human RNA A
OflA 95% 212|727t LHol A MR4.79| 0H2 =2 TIZXEE
=

Jz2l2
i
1.00 4 1
95% Detection, LOD = MR 4.7
c 0.754
2
o
o
k-]
=
= 050
s}
e
o
0.25 4
45 5.0 5.5 6.0
Observed MR Value (Median)

USSIALLE. MZAOM F=F5H= L E7t Cell Line2
S

ot ZTOIX|, ANZHOIN ZHS ZelX| T A
u]

ZAL 2| M 1 (SingletonZAl)

BCR:ABLT BEZHAIO|AM ZAIKIe| Holdof| JekE & +
UE dAEHHO| M EEE2 Singleton ZAISO|LCY.
DuplicatedAte| 22 A|2AIEE0| FHllE Bl =2
ANE LI+0 E56t= 1p-0| ZI}EICE Singleton ZAt
Aol rz|ds BHEHS| M= BIEA| HAREDC| F
S XHHA 0| Z4BE|0{0F BT} Asuragen2| Quantidex
BCR:ABL IS Kit= Multisite Precision &% (arm1l: n=
3 sites x 5 days x 25 samples x 2 replicates = 750)
(Arm2: n=3 operators x 3 runs x 25 samples x 2 rep-
licates = 450)01|A] 1,2007H2| Replicate ZALOf|A] [F1]2t

20| 0 =2 YA Mg E EACE.

ZAL 2| 2 (MultiplexC|Xt2l)

AR Holdol| Feks £ o= U= A ELHE
£ Multiplex PCR {50|C}. BCR::ABL13t ABL1E
Singleplex PCRSt= A2 A|SALEE0| FHlE S71g
2 =2 2% 2P-0| F7tEICt #ot ofL[2} BCR::ABL11t
ABL1S| HMAL U S EAHMEESO| CHE WelloflAf O]
FOIX|A| =22 AAKLS| 0H Fuw$t Pipetting0| 2+
£IC}, Multiplex PCRe| 2 BCR::ABL1zZt ABL12| RT U
PCRO| Z& Wellof|M 22 Z=H2E O|R0{X|A| =[0] &

ato| Yette [ OFL|2E AFEA HOlE = TS o= AL

8 Technology Trend | THZE4-MulHH L BCR::ABLI BEH
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ingle-Site and Multisite Precision

Target MR Mean MR (SD Target %IS Mean %IS % CV ( N
Multisite precision

1 0.74 0.06 10 18.1906 13.7 240

2 1.69 0.07 1 2.0787 15.8 240

3 2.70 0.09 0.1 0.2031 20.9 240

325 3.22 0.13 0.032 0.0628 29.4 240

4 3.72 0.13 0.01 0.0197 29.9 240
qPCR vs digital PCR [od=];
BCR::ABLT HEZHAIN EE6HA na{siord H2, 2 iz ZLHoll= 87 2[At2| M|Z0| BCR::ABLT HEZAL|
IZr0| MTHHEZZEHMR or %IS)2E MISE[OF S & AlOFK 9| ) =2 H|ZES{7IE BIt11(2024'H8EY|E),
O|C}. NCCNZI0|E2IRI2 qPCRAALE dt=F M5t Zt HZ0ICH ZAMMHO|L MMM s § 27| CHE E3
A1, =LHo| S0} 2|0 MHEE|= TKIXIZH| imatinib(1 S 71 QIC} ZARHO| MEHo|= of2{7bK| TEfArEto| Q)
MIcH), dasatinib(2AICH), nilotinib(2AlICH), bosutinib(2A] S 2 QICH CHEXQI D2{ARetE XM2|sHH IS Calibrator
CH), radotinib(3AICH), ponatinib(3AICH), ascinimib(4Al o TF Yl AMX[HOM 271t RITE SFO L,
CH) 25 qPCRZAAIZLIE 7|40 3{7}1E Ht2 X| 20| AF2Xt+ MOl M (Multiplex, Singleton design) S0] QICt.

Ct. Digital PCR2 UHIXO=Z Z{AIH|20| qPCRO|| H|sH
HIMD HAREO| =EEHH AlZHE XK 2[2Ho] W2 T
0| ALY, LIop7t SHARYIEK| BCR:-ABLTOIA digital PCR
AAZH QPCRAATELE BIAET} =Ch= AEA 2= ¢
Ct. &8%El ddPCR. A= 24X dsAE0M Asura-
gen?| Quantidex BCR:ABL IS Kitzt S5t MR4.79]
DIATE HUCP 02| ZF2 ddPCRAAMES H|uwst A
Tof|lA= ddPCR2 SMZANI0IA LA S LIEHHRACHO.

aal

3

QuantideX

O

tested in SINGLICATE

-0

reN

BCR-ABL
ABL

[:
- N

Patient

1 REACTION PER SAMPLE

Sample

S/

Asuragen®| Quantidex BCR::ABL IS Kit= O|2{$t 11
HAIRE 25 £&6t= MECE FDAOIAN §{7tE B2
A
T

x| Zx9| MF0IH ZUolM= 2024 43 0f| A2fK 9|

YUS17HE HRACL

Duplicate & Singleplex

BCR-ABL
BCR-ABL

ABL

OO

O
O

tested in DUPLICATE

»

ABL

4 REACTIONS PER SAMPLE
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| 52 )
| dzeAsragen AN BM Lo oML FE G
NES Hz= =¥ M= ¢ NES

AlokX] &7} EN 20
(37t 2024 2013 2012 2019 2023 2019 2021 2023
FDA &{7} 0 X X X 0 X o) X
CE 517} 0 o) X 0 0 X o) o)
PCR qPCR gPCR gPCR gPCR gPCR qPCR ddPCR dPCR
IS CAL 4 1 X X X X 2 X
H=/5F) RNA DNA X X X X RNA X
Multiplex o) X X 0 0 o) o) 0
Singleton o} X O O o} e} X e}
Well per sample 1 4 2 2 1 N/A 2-8 1
Max samples per run 49 8 42 26 1 N/A 10-42 1
(in HE;':";“ERN A) MR4.7 N/A N/A N/A MR4.5 N/A MR4.7 N/A
_dEs MR5.4 MR4.16 N/A MR4.77 N/A N/A N/A MR4.6
(in Cell Line)
(MoK S{7HE oA ZOIE|X]| Shs A2 N/AR &)
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NOTABLE RESEARCH

Genomic newborn screening for
rare diseases
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GUARDIAN study
UsA

100,000 newbarng
WIGS, 160 conditions
Observational study

BeginNGS

32,000 newborns
WS, -500 conditions
Ohbaervational study

BabySeq

USA

1,000 newboms

WGS, -1000 conditions:
Randomizad trisl

Early Cheek

LsA

10,000 newborns
WG5S, -200 conditions
Observational study

‘Generation Study Baby Detect SereendCare
England Belgium European Uinion
100,000 newboms 40,000 newbonms 18,000 newborns
WGS, -250 conditions: Panel, 126 conditions Panel. condithors TED
Obasrvational study Observational atudy Observational study
PERIGENOMED BabyScresn+

France Australia

20,000 newborns 1,000 newborns

WG5S, 150 conditions
Observational study

WIGS, -550 conditions
Observational study

Large-scale genomic newborn screening studies launching internationally.

Genomics and rare diseases
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Treatments for rare diseases
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Current challenges in rare disease diagnosis X|z2| 7|9|E &, HiolS 2 HYU 35 =24 A|CH2| Faf
and treatment £ ol A5 JASLIC

X 5| EIE ol Al EHXtO| 30-50%3H0| RTAM| ZHALZ X

UBLICE 3t QTN Al 2oy

r°¢
HL
ul
=2
=4

el Newborn screening

& sk MIEO|IME 7kset HE Xzgel Hs s2 &l 0j= MHENGYHE= NBS Z2THS MAAXHC=E

Azto| Xthat X|=0iM T3] 2 HHOZ Hot Ao 10CH STEUAUFQ| SHLtZ MEHSIRASLICE S NBS

A ZAIA X|E 7tstt Zeto] A&SHA ZITtE|H2t T2 CHAto|A Hetof| CHot ofatdAL HHAAL
00| Ho| |0 X|2E ol == + = FRE  pulse oximetry SOZ FME|0 QUELICE RTRE ZAL

HELC = HEHCZE 2T AL, KA Al=lS et 2K HALZ A

Days to weeks;
world record: 7 h

l

Sequencing capacity, Evidence, guidelines

accreditation and training Rapid results : / and funding
e o %
s ey
AR 75
@06 Qo
5 - . 7
> Accurate diagnosis
~300 new gene g Z Transcriptomics
discoveries every year e 8 % & and proteomics
g 2
& )
& Improved
rare disease
outcomes 9
S
‘%\ o
Cystic fibrosis _-® % \§ @~ Rare cancers and
and achondroplasia R B-thalassaemia
Precision treatments
50, 3\%\6@
i / Gene therapies < \
Lysosomal disorders Spinal muscular atrophy and
and haemophilias Duchenne muscular dystrophy

Retinal dystrophy and
spinal muscular atrophy

The impact of genomic sequencing on rare disease diagnosis and treatment.
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ARZE 2 o LC o, d2|d 2HY, M 2, UMH My S0 X
& £ AFLICH ot |KTH| QA AH| 200 et £ 5
Opportunities offered by genomic newborn 7}, MUl H|E &5, AAL 2t XHIof THEHX| S2 =
screening 7} ol= AR 2EO| E = JASFLICEL NBS =13
GxH NBS = 130j|= XK= 7hsot o7 Zet S 5% 0[2t Off RTIA AlRY HAE HESHH o1 NBS Z2 129
o Z2to| IS0 UAELICE NBS ZZ1ZH0f| |TIK| Al M A 2-E0l| 2 CH2at 22 F715Q Al &
A HAS HEDHH, 71Z2| of o™ HAHO = HE 7} delLIC &, 229 52/E 20| FHE R:Y + U=
Stt A HCt O CHfst ZR2| 5|7 Agts MEd = AUS 2 Qlmeyt WeetL|Ct ot X{Eo HI8E &
L|CH EEoE, M2 X|ZHO| HUEH, X490 HIE2Z 4 SHA| ChEkel /TN HARS Aldst, RS54 LIdotE <
&5 olig Hets MEY = Ao, of MEHALS| EHY of 2ot CiotuA K| =7t HEE|0{0F 5HH JHQIEE 2
% SfLIl O[=50t, SF LIM0L, 2oL S Tt Yatatet 29t HOtS RAISHHA H|O|E ME 3 ARES flet HE
off Ik XHO[7} §l0| SSet AAL 2utE Z LT oF AARIE AAl5te, 45 ZLIEZa IS MESH
oot ST HIO|Ef= CHARIS] ool 2X 742 o[« &etor gLt aE 3)
S flol 28 £ UABLICE MBS FE St =, 2
£|0] U= M| HIO|EE 0|831¢ 3¢ Ee HRE T Current evidence for the implementa-
Sistn, Aol ety Astof] CHot e, FM R Zetof| o tion of genomic newborn screening
oF HQIX} MEY, oFSRTIA| HO| = =foleh 2= LT
HE LMOLE YO Z AldiSh= RTH| AIRE2 2009

Challenges in genomic newborn screening HEE 0= 220l =2|=[2H, 2010H0= New-
J2{Lt RTA| Aldot ME HAL= 0|52 & £ & I3 born Sequencing in Genomic Medicine and Public

Step 1 Step 2 Step3

Information and consent Sampling, sequencing and analysis Result return

Parents informed about genomic and standard Confirm consent, sample collection, transport, Locate and contact families with high-chance

newborn screening: processes, benefits and DNA extraction, sequencing, data analysis and results; provide counselling on possible outcomes;

risks, possible outcomes, secondary use of data reporting arrange confirmatory testing, including in parents

—_ —_

When? At birth or in pregnancy? Which conditions? Age of onset? Severity? Can we handle higher volumes of false positives?

How? In person or digital tools? Treatability? Which variants to report? Should all conditions have non-genetic

Timing of consent? Opt in or opt out? What are appropriate turnaround times? confirmatory tests?

Step6 Step5 Step4 l

Data storage and re-use Programme evalution Treatment

Data storage and reuse for clinical, screening Monitoring long-term patient and family Referrals for multidisciplinary care; benefits and

and research purposes; integration with outcomes and effectiveness of all components risks of early treatment; expected outcomes;

electronic health records of the programme psychosocial support

- -

How do we ensure ongoing consent? What What are appropriate outcome measures? Equity of access within the health-care system?

happens when children become adults? Survival? Reduction in morbidity? Should we also provide access to clinical trials?

Who has access, when and how? Cost effectiveness? Acceptability? Adoption?

Stages in newborn screening programmes. Steps in the newborn screening pathway (darker boxes) and key
considerations for incorporating genomic sequencing into NBS programmes for each stage (lighter boxes)
are shown.
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Lessons from genomic screening in adults
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WGS TEST RESULT
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0| J&l2 2t M| 19%} &=L plenary lecture [Clinical Whole Genome Sequencing: Shifting Paradigm]2|
Yol £210|E OO Z, OAI7L WGS HAL Z1tE HESt= THE RARSIICE I22 Al =7 DALLE3Z ‘445t %Lt

Source: ®| 19Xt S&CH2| plenary lecture
[Clinical Whole Genome Sequencing: Shifting Paradigm]2| 22| £2t0|= Am|0|X|
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N ZQ3t HHE ML) M2iA] el HAR=
202 HIM|IE ﬁ | & AMHOZ 9|0 QU= HO|E ol
SH= 712 0iR Z=Q3IC} 0|2 9|8l 20174 O|=2E XMz

1) (Association for Molecular Pathology, AMP)/0|

QIALE QSIS (American Society of Clinical Oncol-
ogy, ASCO)/0|=H2|3t=|(College of American Pa-
thologists, CAP) [AMP/ASCO/CAP] Ol A= HM|I
0|9| 3l 5! HnE 2[ot 70| =21R1E LHSILCE O] 7t

O|=2fel2 QI Floh L BIE 75X A MAtofl %, A
MIZ ol HY HIE S #Holo| &YdE 2Fst= &
8 & A= 2H MRS HIELR, Tt o=, X|=Zt 2

I I

A
o
SRR
HEl YA SRES HIEHOZ ot SE(Tier) 7|8te] 40|
ofiA] Sl H 0 2R HAIS MAISIISH, Sdxl HIM|ZE HO
diAel 7= XIFCZ da| &8&|1 QUTH1]. a8iLE 7|1E
7t0|=2tRl2 tHo|of &ty 2ROl Chall Beksty MlZst

El 7|1F2 M|AISHK| kot 7| 2OtCt HEof| Xto|7F UULCE.
Olofl 2t BZESHE WY 2RE 2o 2022 4
KX} (Clinical Genome Resource, ClinGen)/29x
K712 A (Cancer Genomics Consortium, CGC)/f
o[ M4 AA|R (Variant Interpretation for Cancer
Consortium, VICC) [ClinGen/CGC/VICC]H|A H|A|Z
tHolo| Hetd 2Rl CHEE MER 710|=2101E MIAISIR

CH2].

S

Classification of oncogenicity - Classification of clinical actionability
; Tier I: Variants of Stron
Evidence Oncogenic Clinical Significance g Evidence
= Population data T — = FDA-approved
) ; c ier |I: Variants of Potential therapies
Functional data Likely Oncogenic Clinical Significance . Prof v ional
= Prediction data Lr‘?d‘;ﬁﬁf:a
= Cancer hotspots Variant of Uncertain Tier IlI: Variants of Unknown . Ig tigational
+  Computational Significance Clinical Significance tﬂ;‘::p'%as'ona
evidence . .
Uil St = Published studies
Tier IV: Benign/Likely Benign
Variants
Benign
SR sotolol| A okl Y A B Ths Aol 7|kt HMIE Ho| 27 HRE
28 UMK | HHAO| KM HO| siA X 21 X[H
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Qo galotol| MEst7|ofl= I1I3._F &Q éEO ACH
O|2{st 2H|IE Eetsty| 9lsl, ot 9
S 51 H 0] CHsl H7|of|<t *111|°|01| M 2 %5.’51 aet

5 QUMM M8 JtsHg B5 12{st 710|=2telo] A
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7|9tO 2 St0 MAISHACE .

SHQAOI| A K| M|ZE tHO[2| 2etM
T, 7158 ¢4, Ho| 401 7[gtet of|= H0fE], TAA
7, Cancer Hotspotst Z2 F8 X|M|Z tHO| H|O[E
H|O| A0l A2 Ho|o| UM B S2 HIEQE O|F0X|
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SO0A Tier |, II, lII'H0|= UMM ZRE =0 = HI1IH0f
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of w2t £ Eret (Analytic validity), A Erets 12 [sE7ad
(clinical validity), 2 & SEXM(clinical utility)S 1A
Bizofiof ohm, CHSat 22 7|Z0| ufet 2F0iS (First-de- | o sz
oIy ik ojn| WEHEl WBM SHes| RERolgg | SEE | X, i
2Hol57| 9Ioto] AlRst AR QIFsIX| OfLIE, FDR)
ot 2- o ;éﬁhél
7}, st SRR ZAre} 2kl Hgto| Qlatxioz ond-degree| 2T,
O|AME|0{0fst L], RN STEAIZAAIZ DI K| ZHIEHC relatives, | = 597 ’
2ol wast A20] oI5 ORI | ol=sdl  pimxim
MEREX - oomy Ui SEARADSE ofgel M2tst saigg o) - T
SRRTAL o QA o= 4 QU 2 oM (Third-de- | xxug  H2024-128%
HSB0RHEY oy Ch. EHas] T Wato| QBE S 17| Slef AlRotx| gree | =4 N2 (024.7. 125
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*1) An Evidence Framework for Genetic Testing. 2017.10M
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LI580CH3) R A REXIAALEI | MY EAM-202] X1t 40
3] 0|5} (19) MLH1 Gene, LI580CH3) MM QT XA AL-

&M E41-208] 74408 0[5 (20) MSH2 Gene ZiAts
CHeat 22 22 QAF0E IFE.

ot 2-
7t BTG HIESS UHE 0| 2 d=l= eHRt2 M Of2H AfetS
E%Z— ot= A

7“°’(Hered|tary non- polyp05|s colorectal
cancer, HNPCC)Q| 2tz et Stx|7t 3% 0| Afo| 1,
2) O|F & 1Y LIHX| 20| CHoto 1xK(first-degree)
27| 0foF S},
3) 0IS2 71| Lol M H£El 2XHsecond-degree) ol
Z2X Ex{st,
Atemx  P80HG) 4)0] 3 1H2 TEhA] 20| 504) 0jet H0f I

MLH1 Gene, .
EXRHAN o HASK|L 14 [2024-128%
omy MSH2Gene i ofajof shetels AN, A2 22t DNARE (2004.7. 1.2E{ AJ3t)

L:;i;_&f gl QRO CHSH BICIEE|(MIE)rer2IAL 2t 221
Ehbs SERLO| ©H 0|APO| BQIE|7LE, DNAZ 0|83
&0| 24K SeHEAM ZAL At T H0| 24K
= Q& M(Microsatellite instabillity-High, MSI-H)’'2 2
QIEl Z2
50A| O|2tofl CHERE RIEhS e AL
‘0| A|(metachronous) == SA|A (synchronous)
CHERRPO|HLE O|A|M = SAIA HNPCC 2Pl AL
3) 60| O] Ztof| CHEQE RIEHS B MSI-HO| EXX QI
Ha|AAHO| StLizte = ER
4) 2010| CHEIO|HAM, THA| = A 2Hol=|= 1kH(first-
degree) 2tA| 71E 7GR & 1E 0]&0] 504 0| Hof|
HNPCC Zt2igto 2 ZIttsl 2
5) 2210| CHEFAO|HA, 7HA| = & =HolE|= 1K (first-
degree) TE= 2XH(second-degree) 2 A 7157 AHY 5
2% o[ At0| Aol AFztelo] HNPCC BE o=
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Seoul Clinical Laboratories

Hgolsteins #

- EXNZ

o SIAMAIH

- HEXE

LI PN Y|

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

AQIA HAHO|IFQ 22| TITIAIRIER fHeIORM 1990 9|20l £X7|YOR MREUOH HH A
o XX S2 AAlsto] Aol 27|, ofeh, ZIth X2 U BLIHZS I3t HATQl HE D MH|AS St
QUCH TITHAAAIG S (Core Lab & Point of care Solutions), 2XHEITHAIE S (Molecular Lab), ZXIZITIAIE S
(Pathology Lab), 214} o|AFZH K| ALY (Clinical Decision Support), 2= 2| Al 2 (Diabetes Care)2| 574
AIEEE FUE0] UAOH 24T HH W HAMO| 22 248 M2 TITIAA™, MY ISR H1E 2
M7|7] A2 B2 HRA T AL 77|t HLEEHT| S SRIX7L HALZ|7]0f 0|2 = HHL[EH HIE ZEE
2|28 ZEn QoM ZLlE E2 MIA HIQIZITHIVD) Al M=7|Y0|CL 2019 S22t E 7|gte| AMAT x|
cllo|ef 22 E u|b|mto| £HE = (Navify Tumor Board)S ZA[6HH CIX|E @A FHol| 22 ZTIERICL 59,
EHTCS 24x|oknte] X8 Sofj Jiele] RMH, RRIN EM S TT| £ Ho| X|FHS MEie £ QS Sk}
ot o 2T REE Qs AEC|RANE 2AMO 2 Hof 2170 4f0| g SMAIZ = UEE st UCt £t
IE#ZICH2 0HZ2|7H01210] §7| XM Z7|CH3], Ale] Se gots 8t L MASE 0210 XY, TSt ot S K|
&, A0t oA} K| SO NES AR SH BES Soll 7|2 Al ™ A S Tt | ol ldstn ULt oo 2%
Al(Aon Hewitt)0| M& %t $t= £| 10| X% (Best Employer in Korea)’ 242 20154, 20164, 20174 33| A4
2 AHOMH, 20195, 2020E0]|= Great Place To Work Institute =2t ‘Cieta = 2s}7| Z2 100CH7 |2 0f] ME |
QACH HCk XM A 2 = ZH|0|X| www.roche-diagnostics.co.krol A 2HIg 2~ QICt,

TIEH/E2] HAL

1983 ZLH 2| HAF HE7| 2o 2 MBIE SCLHTHEQ! MEo|nttHTA) 2 RIAI Q! HE 2ta|A|AHTE S4l
HOI AL ZZ M A TQIS E3f| MAIE 20| AN | 2O 2 X2 |0HZIHCE 199218 PCR 2A1E T8t 9l 244 2H = A
B DA AR EQl S H| 26l 1998 LI |22 MIAIX F - 2t2| 7|22l CAP(College of American Pathologists)
EHE 152 &S wixiiIX| ZAe] E ehake 2foH XX el LS 0|0fRACH 55| OFA|OF A|CH RES S A AR
S HIRSY SCL2 Rty - TlTh - XTI DTHHA - S22 M 5 127 ZAHE M0 40004 Z2f £| M |
£ S0l 400001 7§ HAL =S AlRHE 4= QU= HIAF Q! HAA|ARIS T H3UCE ot OFL|2E SCLE HAtM b=
T2 7|ESENAE, Q277 | QLA HHE § HFMES PR H7|£2 A2t 2otE 2o MRACH FEE
Lt ME ATQIES A EXIAA A HAR WL 2 S2, ALK, QMRS 230l 0|27|7HX] SCL
AT7|£3 ghatol F=a{stn QICk SCLE 2LiiatotL|at QFH 7|7 MotR o1 B4 S HIEt O 2 dfie| 2|2 7|
2t SEH|AIE F=stof ZEE it x|l 7|ofst UC.

=E GOLD

MR I MAFO|AE|T

UTHORIZED

illumina [
,\_\ C|-2 dlolQuc)zt
Dow BloMEDICA

CtH[o| 2H|C|7} & LZ0|Lt R 2|0}

- HENZ

* D|ARLTH

- HENZ

* AR

lon Torrent Genexus System(XHMICH G 7| M 2447|, NGS), Cytoscan Dx(0F0| 22042{|0], CMA)

MW2I| M ALO|HE|Z| (ThermoFisher Scientific)2 H M| 5004 7 =7, ©F 120,000F 2| =2l S2t ehH A 0=
$38021 0| At2 S SH= MIA|Z{ Q) 1St S|AFRIL|CE AR I| A AFO|HE|ZIS DS 0| Mt T2 AZst L, IR
SHH, QFHSHA| B 2= Q= E SECHs AFES 7HX| 1, MY kst 20F o7 £, 7o 2M | o &, 2hat TS
i Sl O|OFE T Al Al ALY SEAMO] st QlELICH

HQIZITHE 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.

KSGD NEWS FORUM | ¢iZtS2IALOHY 35



- HEME

. BALATY

' Element
) Biosciences

Distributed by Xpert HG en

AT A

NGS System & Library Prep Solutions

AATH(F)i= 202201 HEio MFaket 7|Xpx Hol S|ALZ, CHAZE WES e A7 Z| % Al 33 XY
f

o
o =
of L3tRE HIFQR HU} ilxel SR2MI HFSS Y=5t0] SFtAt St

-

Genomics, Element Biosciences, Watchmaker Genomics2| 24! CH2| & IL|C

g Al SILVER
/4

- HENES
Lynparza s
olaparib "]
st OtA EBtA|H| 7 EH=EMSD #

o CHENZE
>XIDT
INTEGRATED DNA TECHNOLOGIES

oto|C|E|Z2|of #
o HEMNZE
= . BAFA
/%/’/ B|AFATN
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DIAGENEX

|| ctojotx <&

Cto|opx|< A #

7|ERC}/ ZIIEXt (AZ Alliance product)

MSD+= 18911 M2 0|2 1301 O] 4 T MIA| A S 2| afof 2|0] = H3HE BHS7| floh Al Q|oFF Mg o1
o 2 A7 42l HI0|2 M|AB|ALR O] 742 MIAS BHE0] 7h QUELICE S5 42| HIO| R H2f2|AFZ A e
THHIVS o E22tE Zatt A EE M2R2 S22 S WS fIfcts Zato oYt X| 25 fol 2lM S Chstn
AELICH Ao MHS 7611 40| A =0|= ‘M2 2IeH L (Inventing for life)'S 01012 AJLICH HHS
Tt O LE2 48 Pt=& A, “Inventing for life”7t MSD2| §- ¢t H|F 0| Xt 0| M L|Ct,

qPCR, CRISPR,NGS & A|2f dtA

oto|2et & WO 2ALS & Integrated DNA Technologies, Inc.(IDT)= &ta A7, ME 33, QI AF TICH S F|
oF JHe 2OFE HhEtste UEY it 33 M|OICH IDT| =8 A2 1718 2% DNA % RNA 22|12
QE|E (22]|1) M=E 22 22|12 GMP/OEM AMH|ATIX| MEst 5l 9f X
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. B|AMATY
8 IMB ox
oto|UH|C|AA #
. HENZE
) o BIAFATY
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QiFHLo| 2 #
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. CHEXE
o S|ArATH
- HENZ
« SlARRTH

) Abbott

SIZOHHE M

- HENZ
o S|ARRTH

GENE,: KER

\\%J For Geneic Diognoss & Tesing

T #

AlphaLiquid®100 NGS I§7 | X|

IMBdxi= 2 L M| Z0f|Af L2 DNAS| 242 S¢lf of2 TERI L JHelstEd HEAZE FHE + A= 7|
Hut 2 S 71 =L K| dKNEH 27| YL 2| AFE0] In My Blood Diagnostics of 2Fxtel Zio
A o|0jstZ0| HHS 0| 8ot YAl =2 MEHS HRI 1 ACH, XM ERet 5317|122 X0 242
FEal7t AELICE H LIOE7} AlphaLiquid® 22 ES S0l ofut JA M= TAIAIS| etRtet 259| 74E 02|
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BRCAaccuTest™PLUS / HEMEaccuTest™ / ONCOaccuPanel™ / HLAaccuTest™ / NGeneAnalySys™
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SureSelect, Magnis, 4150/4200TapeStation

Agilentisaglobal leaderin life sciences, diagnostics and applied markets, recognized foruncompromising
integrity in all we do. Agilent supports scientists in 110 countries in cutting-edge life science research;
patient diagnostics; and testing required to ensure the safety of water, food and pharmaceuticals. Our
advanced instruments, software, consumables, and services enable our customers to produce the most
accurate and reliable results as well as optimal scientific, economic, and operational outcomes. We play
arole in advancing important research and testing, with our scientists creating some of the world's most
leading-edge technology and our field engineers working side by side with customers to help them
maximize productivity. Together with our customers, we’re bringing great science to life.

Alinity m, m2000systems, VIP 2000, Bioview system

Abbotte] REE= T M| AFRIS0| TS Aot diEhs FolE = A= S S0 7[0S M EEHUCH, 012 &
CHE HM7IX| 23 TS S 2Esl Liot7ta AELICH AFZIS0| 2[4 X ZHO| SES 2he 4 UEE T EHAE
SISt A HH HES HELCRM ZE 200l A 2tet 8l s blof MEoj| Kf2|otu UELICE Lot HIA| =7
= HES MSLZM, SHR0M AR E0| LS ULt L SRER S Mo A =2AE S A= sH2 M
EXQIHZS HSYLICEL B MS 2Atoll= TITros 2RTIE, Hof, it i A7t 2IX[3) A2H, oot
OhM EFRME S BRSO T, ThH, B4, 25 X Ho| (AR AE £ ASFLICH

£ CRISPR/Cas9 A| AR 7|8t Hx|| A et ZITH|E

FAS|AFEINFHE CRISPR RFXIZHR| 7|2 7|22 6t AF U QEAL FITH ME 7|HO R "Mz | of
£t I Z3} (Standardization of Liquid Biopsy Diagnosis)'S B2 eL|Ct SAt= 1R2| ZE X9l CRISPR XA
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navify® Mutation Profiler

The power to do more
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Highly curated evidence-based knowledge base
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Simpler Smarter Up-to-date

Report Curation User Interface Recommendations
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NGS, next generation sequencing; VCF, variant call format; BAM, binary alignment map; LIS, laboratory information system; EMR, electronic medical record; API, application
programming interfaces; AMP, association for molecular pathology IPMR_26062023_000069 Not for Diagnostics
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New

lon Torrent™ Genexus™

Dx Integrated Sequencer _
System (IVD) Ekl
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Genexus System= 235t Oncomine Solution

M2 I|M AO|YE|ZEIQ| lon Torrent™ Genexus™ Dx Integrated Sequencer= Zt=tsH Rk 1t
e &2 A4 AFLE 2l Cidet ofE2|AH0|82 X[ELICH

Solid tumor-FFPE tissue
Immuno-oncology research testing solution

solution ¢ [on Torrent™ Oncomine™

Comprehensive Assay v3 GX
¢ lon Torrent™ Oncomine™ BRCA
Research Assay GX

¢ lon Torrent™ Oncomine™ TCR
Beta-LR Assay GX

Liquid biopsy research
solution

Heme-oncology research
solution

¢ lon Torrent™ Oncomine™
Precision Assay GX

¢ lon Torrent™ Oncomine™ Myeloid
Reseach Assay GX V2

thermofisher.com

Thermo Fisher Scientific MZ I A AJO|MHE|Z &2 MA QBH5|A} ThermoFisher
MEA| 2T ZTE 281 A QUIALIL 125, 06349 | HEHS : 1661-9555 SCIENTIFIC

B2 HES A7 2Xo| HECE o|27|7|0f sHESIK| L&LICH
=, lon Torrent™ Genexus™ Dx Integrated Sequencer System(X|2| 4=Q1 22-44285)2 |2



illumina’

Empowering
genomics-based
research and

In vitro diagnostics

Discover
NovaSeq™ 6000Dx

MILUN

Sequence

HlQEIT o2 7]7]
-S89 A7 M E2 M EX (N01060.01)
-HY(HEZ/2LY): NovaSeq 6000Dx / 200682
-QIEHs: HQ 2l 23-4040=
-ALE S X7 | MEEY -
(NGS, Next-Generation Sequencing

DNA 2t0[=3{2|2] H7|MBS &4
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= HE2 HQITIEE o

NovaSeq” 6000Dx

ForlnVitroDiagnosticUsesNot available in allfegionsiandicotintries Mo 20 23 [uminaAncRAIlFights reserved SVIEKR=00136!




AVIT|Zz™

Sequencing Reimagined

Biological research demands a deep understanding of its
complexities, from genes to cells. With AVITI24, you get
access to a comprehensive suite of tools right in your
lab. Say goodbye to operational headaches, excessive
costs, and outsourcing.

Explore exomes, genomes, panels, RNA-seq, immune
repertoire, and single-cell profiling—all in one powerful
platform. AVITI24 redefines sequencing, making
groundbreaking discoveries more accessible than ever.

AVITI 2




Assay design

FUSI
Assay Marketplace VAR

Assay Designer
Designer Pro Lial
IMMI

Assay design Library prep

Assay Marketplace Solld tumor panels
« Web-based design tool VARIANTPlex Complete Solid T

» Predesigned and functionally tested primers * VARIANTPIex Pan Solid Tumor
* VARIANTPlex Expanded Solid
* Fastest turnaround + VARIANTPlex Core Solid Tumo
Assay Designer Service - FUSIONPIex Pan Solid Tumor
» Consultation with an expert designer FUSIONPIex Core Solid Tumor
* Includes de novo primers and in silico FUSIONPIlex Lung v2
design review FUSIONPIlex Sarcoma v2

Designer Pro Service * LIQUIDPIex Universal Solid Tu
* Highest level service

S Genetic disease panels
* Includes wet-lab optimization - VARIANTPlex Expanded Carrie
* VARIANTPlex CFTR v2

Customize panel content or design

For research use only. Not for use in diagnostic procedures.




Data analysis

ary prep

ONPlex
JANTP|ex

JIDP|ex
JNOVerse

Archer Analysis

Data analysis

Blood cancer panels Archer Analysis
VARIANTPlex Myeloid « Easy-to-use data analysis platform

o S e with optimized bioinformatics
o ocus workflows

VARIANTPlex MPN Focus s T Al .
FUSIONPlex Pan-Heme upports all Archer assays an

FUSIONPlex Heme v2 enables a broad range of

FUSIONPIlex Myeloid applications
FUSIONPlex ALL » Available as a private-cloud hosted
FUSIONPIex Lymphoma service, or as a virtual machine for

Immune profiling panels local deployments
* IMMUNO Verse TCR panel
* IMMUNO Verse BCR panel

from scratch with assay design services M I DT

INTEGRATED DNA TECHNOLOGIES
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a bietechne brand
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QuantideXX’ gPCR BCR-ABL IS Kit:

The Original BCR-ABL Assay

The First FDA Cleared BCR-ABL Kit

Multiple International Scale (IS) Calibrators

Sensitivity beyond Deep Molecular Response

HUMAN RNA CELL LINE
Limit of Detection MR4.7 MR5.4

(T) 02-3411-9217
(F) 02-3412-9217

= (E) inquiry@diagenex.com
DIAGENEX sgsax zur sizz 502
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