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1. Claussnitzer M, Cho JH, Collins R, Cox NJ, Dermitzakis ET, Hurles ME, Kathiresan S, Kenny EE, Lindgren CM,
MacArthur DG, North KN, Plon SE, Rehm HL, Risch N, Rotimi CN, Shendure J, Soranzo N, McCarthy MI. A brief history
of human disease genetics. Nature. 2020 Jan;577(7789):179-189.

2. All of Us research program. https://allofus.nih.gov/

3. Genomics England. https://www.genomicsengland.co.uk/

4. 2745 Ho| 2EIH| 0| 7= ALY, https://bighug.kdca.go.kr/bigdata/
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b7 HAE T2 U957 AT 7}
'cobas® SARS—CoV-2 & Influenza A/B;
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TR

20|32 #o|blo[2f A7t FEEE S ZQ1 L0 MMHH 2R 438,857,245 (22.3.2)H9| A &3

2t9} 5,986,667 2| AFYRL, 2257120 LU, 1.36%2| 2FES LIEHD ASLICH ChEHRIZE 2

O A 24 BHRIZ}7} BHAHEHE 2|t 20201 1€ 209 0|% 3,492,686H2| =2 3217, 8,266H2| AHYAL,

0.24%9°| 2|HES E0|22 QELct v
°
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= a =
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il Aol T 2Rt Ch{7t 2 PELIC
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cobas™ SARS-CoV-2 & Influenza A/B

=

Chelitntive Ricieic o fost for wse an the
colas™ GENESIN Swsteis

&y cobas

<cobas® SARS-CoV-2 & Influenza A/B>

1. cobas® SARS-CoV-2 & Influenza A/B CH&
g Z3ALY

cobas® SARS-CoV-2 & Influenza A/B2 cobas
6800 system(#|2| 4=¢I 15-1087 =) 2 cobas
8800 system(H|2| ¢l 15-1087 &)= O|&5}
of, ASZZLHI0[2A ZES(COVID-19)1 &
Z|5te 257| HIO|HA ZFO| QiE= &tz
e o=2I0| =gst B|QE A2 HAOM AtA
IZL} 2 HIO|HA(SARS-CoV-2), QUESFAUR A
HiO|A & QIS F QAL B BIO|Z{A RNA £ 2A|
{t(real-time) GHAL SEEALHMEHS (reverse
transcription-polymerase chain reaction, RT-
PCRICZ dd 4= L 28 S 2ot A=StE TS
HHAAE AHQRITH |2 7|7 YLCE

StE24RITe| 253t 2AF Al 84 2578
B AUE 72| MAS2 2 O|F0{Z|= cobas®
68002t cobas ® 88002 HIEISRE 24A[7t CH
& QAL 7ts=L L SAI0| 38474 (cobas®
6800 system), 960714 (cobas® 8800 system)

<cobas® 8800 systemz cobas® 6800 system>

#2212 202149 5¥ cobas® SARS-CoV-2 & Influenza A/BE AlQF2{9| 51715 gt 2L &A|5t
LICE O] HE2 U 2[222] i8S MAtset Z2LH9-5Z SAIRITH HAIZ 22LH9 HRO[2 A,
34
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| 2 A7HE W2 ti2=2 RNA
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(lysis reagent)E 7f5tH aHito| EEFL(CH &
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=-d)0| off AL A| SLst BA 22 22U 2

[AAte| EZ%l Target Sequence CHSt Z&
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LICt. HAHZ £E SARS-CoV-2 BH&HLO| S
© SARS-CoV-2 Of {8t ORF1 a/b H|FZ
2/0f Cist 2 £0[4 Hear L et Z2t0(0
& AM23t3 pan-Sarbecovirus
CHEHZ] Q|| E-genel| EZZ QI B2|(conserved
region)7t MEAZ|ASLICE QSRR ALt B HE
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12t 2(M1/M2) [RAtet QIS F A2} B HO[2{A
9| NEP(Nuclear export protein)/ H|7t= GHeH2l
1 (nonstructural protein 1, NS1) S22} 242+0)|
CHeh H2 £0|2 AU U AUe Z2t0|HE AL

off O] FO{ZLIEt.

22| 152 E|E T2H09| cleavaged] 2|5
ZELC LHE 4 DNA polymerase 471 SE0
At ELCE Y

oY

Master mix= Z2L810|2{A £ SARS-CoV-2,
Sarbecovirus subgenus2| /49, ASZAUA}L A
HiO|2 A, QIEF QAL B HiO[2A & RNA WS Cf
siitoll 50|40l H= Z2EE Tostl QU
. 2L} BIO|2A, QIEF AL A HIO|2H A,
A2t B HEO|2 A2t RNA LR Tiz=3 4E
= 242 DR JEFRZ HAZ|0] 2|1LE
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I 2H (intact probe)
O ¥ A< quencher E=0f 2|5 &L
Ct. PCR &= ©AH0|M, £0|X QI St7tE DNA EHIE

2l (specific single-stranded DNA template)0f| &
ZY 7} hybridization &2 DNA polymerase 2| 5'
-> 3" exonuclease &/40f| 2|3t Z2E9| cleavage
2 0I5} 2|ZE{Q} quencher ¥=27t 22|50 &
A 220[ &Lt 2t PCR cyclelt @4 -4 &
L cleaved Z2HY} 25110 E4HMo 2 2|1LH
PO F=A A1E0] STt Ct 2420 2| e
27t Fali2l YoM Sd=E2 TZLt s}
Olgia B4 =4, QISRUA B A  RNA LHE
2232 sA 45 2 AE0| 7Is &Lt Master
mix= deoxythimidine triphosphate (dTTP) CH4!
deoxyuridine triphosphate(dUTP)7t S0{U20,
Ol= A2 &4 %l= DNA (amplicon)of| &FJ<iL|Ct.
0|4 PCR ZAIM 2 E amplicon0] /2™ PCR
master mix%| £0{%U= AmpErase &4~ (uracil-N-

N

N A
N

f
it

s

o O\
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k=

Ir

glycosylase)ol| 2[slf 21 ##f thermal cycling &
AN AHHEIH AmpErase 4= 55°C 0|49
250 =25 247 W20 M2 A-GE
amplicon2 Tt2|&| 2| QF&L|CH 2

Fcobas® SARS-CoV-2 &
Influenza A/B test;
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3. Y4 P el S0|= (LIS 7HALR)

COVID-19 BERE A
el 24
cobas® SARS-CoV-2 & | 166 1 167
Influenza A/B 24 0 540 540
g | 166 541 707
¢ Influenza A
- U DIZEE: 97 .14% [95% C192.88 - 98.88%]
- U E0|£:99.04% [95% C196.58-99.74%]
Influenza A #zaE e
oy 24
cobas® SARS-Co\-2 & 4N 136 2 138
Influenza A/B 24 i 207 211
A 140 209 349
¢ Influenza B
- UAM BIZEE: 100.00% [95% C197.15 - 100%]
- A E0|&: 100.00% [95% C198.20 - 100%]
Influenza B ITEE A
&y 24
cobas® SARS-CoV-2 & &N 131 0 131
Influenza A/B 24 0 200 200
8| 131 209 340

4. cobas 6800/8800 system 2H 2| 7|
Y| A2 o = Q| El AAF3} AARIS S5l 20|
CHSt IS ZAAZ |2 S EFot= 2= LI Air

Inlet2 2 O|012Z0] 25t LHS 2|48} SHF LT

rol
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[RnE#]

1) http://ncov.mohw.go.kr/, St =2
COVID-19 LH LA &gt

2) HIC|H|O| EfFA 7|AL & http://medigatenews.
com/news/1421097671

3) cobasSARS-CoV-2 & Influenza A/B Qualitative
assay for use on the cobas6800/8800 Systems
(package Insert), Pleasanton, CA, Roche
Molecular Systems, Inc. 2020

4) https://diagnostics.roche.com/global/en/
products/instruments/cobas-6800.html.
Accessed 6Aug2021

5) lordanoaia, N., et al. (2016 September).
Cross-contamination Compliance of cobas p
612 pre-analytical system in use with cobas
6800/8800 Systems. Accepted for presentation at
ISBT, Dubai, UAE.

[517tAH]

[1] cobas® SARS-CoV-2 & Influenza A/B #|2| 48
21-115%

[2] cobas® 6800 system #|2| =91 15-1087%,
cobas 8800 system H|2| ¢! 15-1087=

[3] MC-KR-00716




20| 2|1 QCt T2LH9 2y 98 215 =2
JHEl SARS-CoV-2 HO|2{AL| M| QXA &

7| M G0 T2t real-time reverse transcription
PCR (real-time RT-PCR)Z0| 7H&=|A2
real-time RT-PCR2 O| &%t SARS-CoV-2 At

S RUH9 AT £ UAEY SO|EE &

12 Technology Trend At2xt A&

Roche AtQ| cobas® SARS-CoV-2 & Influenza
A/B ZA= cobas 6800 system 2! cobas
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Parallel sequencing of 87 STR and 294 SNP markers
using the prototype of the SifaMPS panel on the
MiSeq FGx™ system
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STRINNGS v2.02 D651017 Ef"l% AT Bl BIRSHA S22 HERUABI(50%)7F 2= A=,
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Cf, Ol= 7|2 g+ 2t LRIFC}. 64 STRsS| Hb ZI0t ¢35 YRIGHAL, 18.31%2 =LA Bt
YU S 06 0|2 H3UC2 HHH22 T2 = M 7IRZ L 1) Z2O0iE(96.93%) & &
TWHsS HOFACE A-SNPset X-SNPs= Hb2| el HE 240[(12 71| non-CODIS 2t¢{ 0| A
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25 240 ZZA|H, OFR2H0|0{(Hb < 0.3 &2 HOZt U= B/t AU, 3) tHEFHA drop-
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9947A%2} 9948 gDNAZ EIEEMFIN AAMS
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3t 5ng DNAZ 236t 32 st STRE2
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FHO|M= 74.1-98.9%2| STRO| 2A47|2= EA
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KAPA Hyper Exome/Choice/Explorer, cobas CMV, cobas 6800/4800 system
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Z 2380 QUCk FITHH AR (Core Lab & Point of care Solutions), 2XHEIEFAFA £ (Molecular Lab),
ZE|ZICEAS £ (Pathology Lab), 1AF S| AFEH X[ A S (Clinical Decision Support), & w22 | A &
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lon TorrentTMIonS5XL(XHMICH E7 | ME 27|, NGS), CytoScan® Dx (Ot0| 2 2042i|0], CMA)
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M 21| M AtO|HE|Z! (ThermoFisher Scientific)2 F M| 5001 71 27}, 2 70,000H 2| =S
OHZ $2009] O AFS S SH= MAIK QI 13t S|AFRILICE MEI|A ALO|E| L2 DHEO| MMS HS
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Y

H|2ITITHE o] 27]7] & Next Generation Sequencing System

P> C+2HI0| 2M|C| 72| ALATH: DowBiomedicaisamarketdeveloper&distributorofin-vitrodiagnostics
products. Through partnership with global leaders, we are introducing cutting-edge technology
productsto our customers. Dow intends not to compete in the established market segments but to
develop specialty areas which may be required for development. Dow is proud to have contributed
toimprovement of medicare forhuman health through providing innovative technology products.
P UZ0|LtZ 2|0t S| At 7H: There is a dramatic ‘DNA revolution” happening today and Illumina is
leading it. Our technology and the solutions we continue to bring to market are transforming our
understanding of the genome and will ultimately transform health care.

BRCAaccuTest PLUS / ONCOaccuPanel/ HLAaccuTest / NGeneAnalySys
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Early Detection of Cancer
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TwistBioscienceAt: NGS Panel, Genes, Oligo pools, variant libraries, Covid19 control, Twist
Biopharma

2| EAHiMHEO|2=TwistBioscienceAl THs CHEI™RILICE TwistAte] SEXOI DNA S47|&S
HIEFOZ 3t NGS panel, Genes, Qilgo pools, Variant libraries AH|A S SHH|&THEHE! BHY AfH|AQI
BiopharmaZ Sl S 2| AATI0fA| 2| A 7| -2t HES MBSt ASLICE

SureSelect, Magnis, 4150/4200TapeStation

Agilent is 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 highest confidence in our solutions.

7|E2Ct/ 2ImEXt (AZ Alliance product)

MSD+ 1891 A2 02l 1301 O|AF ™ MIA| AFZHE2| 201 20| U= HEHE THE7| ol Al of2tE, B
ME il 2 o7 S| HIO|R M|fS|ALZ O 7123 MAS THEO] 74T UELICE 17 S49| Ho|2
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Lighting the way with diagnostics
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SafeSEQ (Ultra-Sensitive NGS Liquid Biopsy Technology)
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Roche Sample Prep Solutions for RNA-Seq

Sequence what matters

GAICGAILGAIL
GATCGATCGA

v
\ KAPA RNA Hyper/Library Prep
NGS workflowOi| A 7+ AT EHAl= MEQ| EEE 20U = 4% 22 HAYLICH
AZSENGS Sample22E O 2 MHE AL | QIGHA], ME0| MEZX 2 2 library M| ZH7EX|
2 Xefirj= Z40| Ol SR ELICH 242] Sample Prep squt|on— CiFst M= EFRITIF RNA-Seq
appllcatlonOHH SHEUL, ZIEHSHH 2t HULICE

Benefits:

= RNA EnrichmentE T &t5t04 Single-day Libaray X%t 7ts

= Xt=3t7t 7Fs et RNA enrichment @F Library M2 T2 &=

» Chfot MEEHntinput 0N = A2V st &5

= X2 input 211} degraded = O 2 2 MEO|ME =2 Success rate

= RNAEE Sequencing 0f] HI2 A2 718t library M&A7EX] 2= 2PHE 02 = Service &Support

KAPA Code Description Kit Size
8098107702 KK8541 KAPA RNA HyperPrep Kit 96rxn
8098123702 KK8581 KAPA mRNA HyperPrep Kit 96rxn
8098140702 KK8561 KAPA RNA HyperPrep Kit with RiboErase (HMR) 96rxn
Seencing. Unlock
Products i development Roche Diagnostics Korea Co., Ltd. 6 g;eE‘ll)::;gt;?‘: ple

Data on file. PMR-200714T113719 4F Seokyung Bldg., 1000-3 Daechi-dong, Gangnam-gu,
For Research Use Only. Not for use in diagnostic procedures. Seoul 06174, Korea



FDA by De Novo

CytoScan® Dx Assay

Blood test by Chromosomal Microarray Analysis (CMA)
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One sample. One application.
A multitude of tools to

uncover an answer. RS
NovaSeq™ 6000 A|AE!
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llumina DNA PCR-Free Prep

o HE YIEZR: 9f 0F A2

* PCR-free chemistry2 7{H2|X|
Hats £Ast

% « 015t DNA AF22 84 25-300 ng

*SBS = sequencing by synthesis
AT HEULICE T 0= AFSE £ USLIC

ol w8 &t B0 WGSE =Rol0f ot=

& QHA| AIE A (whole-genome sequencing, WGS)S XHAM|CH Al 4 (next-generation

, oM, EIE 25 SHHOj|
t™ Software Suite
* DRAGEN™ Bio-IT Platform2]
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TSNV = single nucleotide variant(=t2 7| #10]), CNV = copy number variation(REIAH £ 4|4 H#0])

0]=t2| Rady Children’s Hospital, @=+2| National Health Services(NHS), A HI2| Karolinska Institute
s M MAXC=Z WGSS| 0[80| H= F7total UFUHLH WGSE M2t O]29] o= MH|A oS
2|51 All of Us, Million European Genome Alliance £9| O|L|ME|ES Edl| MR Ms 19| MES

t&stotal /e .

XIM|St LI illumina.com/raredisease0i|A] EQI5HA £ QUELILCE

1. Lionel AC, Costain G, Monfared N, et al. Improved diagnostic yield compared with targeted gene sequencing panels suggests a role for whole-genome sequencing
as a first-tier genic test. Genet Med. 2017; Aug 3. doi: 10.1038/gim.2017.119.

2. Farnaes L, Hildreth A, Sweeney NM, et al. Rapid whole-genome sequencing decreases infant morbidity and cost of hospitalization. NPJ Genom Med. 2018;3:10. doi: 10.1038/
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;3‘ BRCAaccuTest™ PLUS @ NGeneAnalySys® ‘ EasyHLAanalyzer™
HEMEaccuTest™

SOLIDaccuTest™ +

ONCOaccuPanel™
©% HLAaccuTest™

303-307, Daerung Post-Tower 1st, 288, Digital-ro, Guro-gu, Seoul, Korea

N G e n e B | O business@ngenebio.com / support.technology@ngenebio.com
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www.imbdx.com
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Twist Human Exome Panel

Twist Human Core Exome
* 33Mb

e 99% of ClinVar variants covered

Twist Human Comprehensive Exome
e 36.8Mb
*  99% of CCDS, GENCODE, RefSeq covered

* TERT promoter region
\\

NE\N .

Twist Human Exome V2.0
o 36.5Mb

*  Coverage of specific resgions - CFTR, LMNA, PKHD1,
JAG1, SCO2, etc

* Improve performance - TP53, 3’ UTR of BRCA1,
TERT Promoter, Exon 1 of RB1, Exon 1 of PKD1

*  Pharmacogenomics (PGX) SNPs
* ACMG73 genes

e COSMIC pathogenic variants

Twist Alliance Clinical Research Exome
o 34.9Mb

*  Curated by Broad Institute for inherited diseases &
oncology

*  Mitochondrial genome

*  Full ACMG59, 98.7% of ACMG73

Twist Alliance VCGS Exome
o 40.1 Mb

*  Curated by VCGS and collaborators for Mendeliome &
Incidentalome.

*  >3200 genes evaluated by experts
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Real-Q Direct SARS-CoV-2 Detection Ki

© Real-Q Direct SARS-CoV-2 Detection Kit 7H2
B YA QUSRI ERS 22 SARS-CoV-2 HIO|HAZ AESH= A|2(RITH 2|Z7]7|. Real-Q 2019-nCoV Detection Kit
(H|2| Al 20-860=)01| 0]0f FEHRY Alok A 257t SQIAHIZI(2021. 01. 20).
B RdRP (RNA dependent RNA Polymerase) & Zt2t E (Envelope) FHAME EFIS 2 &t
B ZENHEEE HAI 2FE 8018 £ 912 Human RNase P(HRP)S endogenous internal control2 023510 |22 E
HIZ RNA 2 2 ZAPIs.
M Carry over contamination2 22|57 215t dUTP/UNG (Uracil-N-glycosylase) A|A&RIES O 2.

B RARP #82k= FAM, E 78 2k= HEX(VIC), HRP= Cy5 Y&=20| 221l TagMan probeE AFESHLL /0] 1-tubeOflA 3742
M2 CHE THRTHOIM A=,

aAll

m A7|E U 5| HY
(HIQIS 2 JOIE =2,

7HE.I-)
al=]

RdRP gene E gene Human RNase P

O AE 4

8-Strips x 13

1T X 100
Positive control (Tt2t cap @) 50 ul
Water, sterile, DNase/RNase free 1000 ul

© 8-Stripsoi| PCR reaction mixture, probe & primer mixture,
enzyme mixtures AA|| 2238t 2= component E0|
350 US.

© ZZ3THRNAL5ul 71 & ZA| real time PCR ZI3H,

¢
Lle
910

¢

G

‘

y \J
0
L €]
¢
118 ¢
I —
I
I 300
3
plelele]ele
elelelelelelele
.p;nnoo

© Real-Q Direct SARS-CoV-2 Detection Kit AF2

W Real-time PCR conditions (CFX96)

L=
rE

Step Temperature Time Cycles Acquisition mode
1 50°C 10 min X1
2 95 °C 3 min X1
95 °C 1 sec
3 X3
62 °C 20 sec
95°C 1 sec none
X4
- 62 °C 5 sec 0 FAM, HEX(VIC), Cy5

CFX96 50 min
ABI 7500 fast 60 min
ABI 7500 70 min

M BioSewoom Viewer program= 0| &%t 7HH st At M

BioSewoom Inc.

3/ |Z=| HIol M2

-

A

www.biosewoom.com
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