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TECHNOLOGY TREND
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[CytoScan™ Optima, 750K & CytoScan™ Dx Assay]
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CytoScan™ 750K Array
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2) A= HAMA| 00| 320{2{|0| ZA} (Postnatal
testing)

2019 HMHAAHLE 600)0f|lA A% OtO|3.2
O{20] AAH S &)Ll 50 7|&0[ A 4%, 8
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Of J05 &t = AR DFO|220{2{0] HALS AlHe
75|I

A L
Al T2t 22 43830 U= 3%0e= 8ddE
O] EUCH[3]
1) AAAH| (Mental retardation/Intellectual
disability)

2) Yeb2hol| (Developmental disorders)

3) AHH| (Autism)
4) crgd M 719 (Multiple Congenital
malformations)
Olof &5t A E Q! CytoScan Dx Assay AHES 2t
U EELCH[4]
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CytoScan Dx Assaye= 256t 2= DNAZ 010|3
Z20{2|0|" (microarray)
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Case #1: Previously missed clinically relevant
aberrations can now be identified
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Case #2: The power of high resolution detects Case #3: SNP probes are informative for
small aberrations copy-neutral aberrations such as LOH
[H1Ed]
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G A A 0ro| 2 20{2f 0| A At(chromosomal
microarray analysis, CMA)= 20104 X&E7t
50 olsto] LA, DR[|, AHAHE
0N, i 712 711 B0 71 A&
(first-tier) Al 4= U= ATHHALZ HYEUY
1 SSHER 24T 400 kb 0|42l CNVE &
£ & U0{0F Stht= 70| =210 AHA|=| Y
Ct. College of American Pathologists (CAP)
9| proficiency testingOlA&{= 300 kb O]9

CNVE EJ5tE S ot QUCt

AU 00| 2 20{2{| 0| B AN O|8&l= SHE
= array comparative genomic hybridization
(array CGH) 7|8kt SNP 7|€te] 2712| 7t QIC}.
CytoScan Dx Assay (ThermoFisher Scientific)
2 SNP 7[2t22 A 750,000712| SNP DFAH2f

1.9 million non-polymorphic OtH=Z & 2.69
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C|HM 2UZ0 HEI|E L MEAIGO0| 2
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CytoScan Dx Assay2| CMA ZdAH= genomic 4= QQICt CytoScan Dx Assay= ZAAfe| LHO|
DNA &H|, Algt=42|, adapter ligation, ToF =0 S QC HAHO| 7HCHEA| B, CNV
PCR 2 purification} d&, fragmentation, A0 HsHoM= AL =¥A| HSEHIt #
labeling, hybridization, wash, 27d7tZ| 4 OF ofL2t 7|2 AllStE A odd B0 A
U0l BX A= 2F THADICH 30= WA| 2 f4ot BAE EACt

AT S ST ZARRFYHO| AL 2|2 A 4ol A2 & AH&El= Chromosome

DNA quality2t A&, PCR £ 37| ol Analysis Suite Dx (ChAS Dx) SoftwareZ 0|

purification &, fragmentation 37| &2I0| 25t FHUAEE Al L CHE DBF HAZt
0 S50, BtEA| 2t THAIZ HASIHA & He|st B2 AUR|CH SHRIO|M HE=E CNV &
AHE RIgHs{OF STt St A0 & G|0|&f QC 22 7t0|E2felof| w2t #Fst siASH=d|
metrics (MAPD, SNPQQC) HZOIA 7|2 & AlZHO| Ol AQFIC AR MSO0HtE
2sofet A2 A= H[O[E 2 kS CNV Ol A Aldist CMA dAel 24 EAE EH, &
=AM s S Rlsleh 4= QICt 2 HACS 38 At W 12.87H2] CNVE 74|12 12 copy-
OS2 A Mo TAYE F2e|oAM 24 number loss?t 8.17, copy-number gainO|
7t QACHH =2 qualitye] QC metricsE &= 4 870 = loss?t gaine| AE 7|20| 2zt
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25 kb, 50 kb O|AO|2Z copy-number loss

—

7 o BUAE Aoz MEECH CNV 274
pathogenic/likely pathogenic CNVQ| EIz
= 28.1%0|12 VUS (variants of uncertain
significance)= 11.4%0|QUCt. CAP EX1 7|
90l 300 kbEC} 22 pathogenic CNVZt 2

71(98 kb loss, 65 kb loss) JALL, ZtZF KBG
syndromeX} Rubinstein-Taybi syndrome2

2 UTEACt SNP 7|2He] CMAOIM 2 4H

Ol absence of heterozygosity (AOH) =
uniparental disomy (UPD)2| ZAZ0f A A=
5 O|of| M Prader-Willi syndrome S 44 o

Pathogenic/likely pathogenic CNVE 7121 &t

24S0| 35% = HMHLAIM B 0f40)

I2|=|947/0F B2 AROIMS CMA ZTHE 3
DaolS HES HEF| T 4 AYSD S
3 QAN H2HE Jhal HolRQl RRRRE Q

CytoScan Dx AssayOllA ZAIIME A 0242 &

2 HO|=7} =2 hands-on 20| Y2 A2

12 Technology Trend At8X+ Z¥

=AMz ISCN 2016 EEHL| 27t SA| &
M Its deet B4 29| 74, CHekst E M
Z QYA 2|2l H|O|E{H|0|AZ M9 7|5, 2020
ACMG/ClinGen sfiA} 710[E2tR19] & & O
2| 7|5S0| 27t=|™ CNV At ZatE D 1t

4ol =Z0| & Ao|ct.
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CytoScansDx Assay

mental retardation

developmental
disability

Autism spectrum

deformitas
multiplex
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Genomewide Association Study of
Severe Covid—19 with Respiratory Failure

]oj o
71:1 O uw
SHFTh St ol 2T AL 3}

Severe acute respiratory syndrome coronavirus 2(SARS-CoV-2)7t 20194 =2
T AMAE ZELEO[HAZLES-19 (ZELH9, Covid-19) HHAUS #H
QF ATQIO| M= 2020 2EFE 40| DRE(7| A|2ISHHA THO|T 2710 A 2tst F
H 6d 15872 61,507F0| AtYSHELICH Z2LH 9 ChYst 28 ZE 20|=H
2 FSHO0|AHL 7t 2 SACE LIEFELICEH SFX| 2t acute respiratory distress syndromezt &% I £
St interstitial pneumonia0i| 2|t severe respiratory failure?t LIEtL= E2 A0 O] & £ Q2,
7|0l o 224 7|Z2F mechanical ventilationO] & &HL|C}
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BERNS QUSHE MZHE R2UH99| YOI2 BB HEIRIR| YU L, F2 DM AN £ Af
USO0| E0&|0 JUGSLCEH DL, T, HOH} 2 E A2t 2st A HEHGO] EnE| D QUOLt OFZ77t
A O A&H e 247 0l L9 7|0 E Sh=Ale ZELICE 0[0f, ARAS2 Z2LH199| YWHHo| A
ZHEl FHRIAE &QlstY| 2|5 genomewide association analysis (GWAS)E Al&ist¥ &L Ct.
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Chemagic 360 (PerkinElmer)Z 0|235t0f DNA
£ 2 £51¥ 20, Global Screening Array (GSA),
version 2.0 (lllumina)& 0| 2310 genotype Al
SR, o710) ZEhEl 712,189712| ©O|E O]
83510 quality control2 A|atistH&LICE Single
nucleotide polymorphism (SNP) imputation2
Trans-Omics for Precision Mecidine (TOPMed)

program (freeze 5)= 2t= 194,512 haplotypes
2 0|23 20 genome build GRCh382 AtE
StEL .

Quality controlZ} outliers #|2|5t CH2 O|Er2|
Ol0|M= 835@ 2| 2t2to| 1255F 9| =0, A&
| QIO M= 775F2| 2t2te| 950F Q| CHZE 0| Z|
S A0 2= ASHCH HALRI2 S 8,582,968
single nucleotide polymorphism (SNP)E& &4
SR £ 71| StA-CHR T ol A TlE &4
= AASIASLICE

=
24

21t 3p21.310] f|z|et rs113859421t
9g34.20]

levelollA IS A2 (P<5x10% )2 2AEL
CHodds ratio, 1.77; 95% confidence interval
[Cl], 1.48 to 2.11; P=1.15x107"% and odds
ratio, 1.32;95% Cl, 1.20to 1.47; P=4.95x10°
8 respectively) [Fig 1].

SR kel

rs6571527F genomewide

14+ SLCBA20
134 LZTFLA ABO
12 FYCO1
114 CXCR6
o 104 8 XCR1
=R CCR9
> 8
D(.3 A et [ e e
g 9
5
S
34
2
14
0 T T T T T T T T T T T T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10 11 1213 14 1516 17 1819202122 23

Chromosome

[Fig 1] GWAS Summary (Manhattan) Plot of the Meta-analysis Association Statistics Highlighting Two
Susceptibility Loci with Genomewide Significance for Severe Covid-19 with Respiratory Failure
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0| 2 3p21.310l= SLC6A20, LZTFL1, CCR9, ventilationS Bt2 312120 A &S alleleO| T A}
FYCO1, CXCR6, XCR1 S|ZA7} Q&LCt Z AL ASLCH (odds ratio, 1.70; 95% Cl,

Risk allele®! rs11385942& CXCR6RZAIQ] 1.27t02.26; P=3.30x10%). =£8t homozygous
expressiong  ZAA|Z|1,  SLCOA20RHALL rs11385942 risk alleleg 7tZl 19Q9| 32tEL2
expressions S7tAIZ|0, [ZTFLT QA= 21zt heterozygoustt i alleles 7+ 2| 942 &HAt
O WM|ZEO0|| Z5tAH Eoishe A2 LefHy UGS off Blah & o2l deg ER&LICH(median age,
LICt At 350 82 SRRt 20 mechanical 59 years [interquartile range, 49 to 68] vs. 66
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Table 1Overview of Patients Included in the Final Analysis.*

Characteristic Italian Hospitals Spanish Hospitals
A B C A B C D
(N=503) (N=140) (N=192) (N =45) (N=228) (N=201) (N=301)
Median age (IQR) — yr 64 (54-76) 67 (57-75) 66 (56-74) 69 (59-75) 65 (56-72) 69 (60-79) 67 (57-75)
Female sex — no. (%) 159 (32) 39 (28) 51 (27) 13 (29) 78 (34) 50 (25) 124 (41)
Respiratory support — no. (%)
Supplemental oxygen only 0 70 (50) 67 (35) 7(16) 105 (46) 106 (53) 255 (85)
Noninvasive ventilation 399 (79) 25 (18) 89 (46) 6 (13) 7(3) 16 (8) 0
Ventilator 104 (21) 45 (32) 33 (17) 31 (69) 116 (51) 77 (38) 46 (15)
ECMO 0 0 3(2) 1(2) 0 2(1) 0
Hypertension — no./total no. (%) 166/503 (33) 71/140 (51) 109/192 (57) 26/45 (58) 113/228 (50) 112/199 (56)  114/301 (38)
Coronary artery disease — no./total no. (%) 21/503 (4) 25/140 (18) 25/192 (13) 4/45 (9) 14/228 (6) 35/199 (18)  15/301 (5)
Diabetes — no./total no. (%) 63/503 (13) 18/140 (13) 34/192 (18) 10/45 (22) 50/228 (22) 57/199 (29) 65/301 (22)

[Table 1] Susceptibility Loci Associated with Severe Covid-19 with Respiratory Failure.

16 Notable Research | Genomewide Association Study of Severe Covid-19 with Respiratory Failure
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[1] Zhu N et al, A novel coronavirus from patients with pneumonia in China, 2019. N Engl J Med

PO20:889:727-33.

[2] Severe Covid-19 GWAS Group. Genomewide Association Study of Severe
Covid-19 with Respiratory Failure. N Engl J Med. 2020;383(16):1522-1534.
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(08) Gardnerella vaginalis [&A|

(10) Mycoplasma hominis  [&A]

(11) Neisseria gonorrhoeae [&A]
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Roche Sample Prep Solutions for RNA-Seq

Sequence what matters
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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

Sequencing
Ready Library

*Products in development
Data on file. PMR-200714T113719
For Research Use Only. Not for use in diagnostic procedures.

Unlock
the Potential

Roche Diagnostics Korea Co., Ltd.
of Every Sample

4F Seokyung Bldg., 1000-3 Daechi-dong, Gangnam-gu,
Seoul 06174, Korea
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Oncomine™ Pan-Cancer Cell-Free Assay
ol M S5 2 Ho| T2 BLEY
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Figure 1. Amplicon coverage and input material determine limit of
detection using Oncomine cfNA Research Assays.

Pan-cancer

Oncomine Pan-Cancer Cell-Free Assay

Hotspot genes Tumor suppressor genes CNV genes Gene fusions
AKT1 EGFR FLT3 KRAS PDGFRA APC CCND1 ERBB2 | ALK FGFR3
ALK ERBB2 GNAT11  MAP2K1 PIK3CA FBXW?7 CCND2 FGFR1 BRAF MET
AR ERBB3 GNAQ  MAP2K2  RAF1 PTEN CCND3 FGFR2 ERG NTRK1
ARAF ESR1 GNAS  MET RET TP53 CDK4 FGFR3 ETV1 NTRK3
BRAF FGFR1 HRAS  MTOR ROST1 CDK6 MET FGFR1 RET
CHEK2  FGFR2 IDH1 NRAS SF3B1 EGFR MYC FGFR2 ROS1
CTNNB1 FGFR3 IDH2 NTRK1 SMAD4
DDR2 FGFR4 KIT NTRK3 SMO

e 52 genes e 272 amplicons e Extended coverage of TP53 e 12 CNVs

e Single library from DNA and RNA e >900 hotspots and indels e 96 fusions o MET exon 14 skipping

Figure 2. Gene content of Oncomine cfNA Research Assays. Additional genes included in new assays are in boldface.

g5 OO >

Informatics

Sample prep

D)
a'e

Sequencing

e Cell-free purification
(MagMAX nucleic acid isolation kits)

e High-throughput sequencing
(lon GeneStudio S5 series)

e Variant Caller for optimized analysis (Torrent
Suite Software, lon Reporter Software)

e Library preparation
(Oncomine cfNA Research Assays)

e | abels, guidelines, and global clinical trials
(Oncomine Reporter)

e Template preparation
(lon Chef System)

Figure 3. A 2-3 day comprehensive NGS workflow for liquid biopsy provides streamlined detection and analysis of genes and key mutations.

Find out more at thermofisher.com/liquidbiopsy ThermoFisher
SCIENTIFIC

For Research Use Only. Not for use in diagnostic procedures.
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Reference 1. A2 2|QFE QA SIMIARY HMEHHA(Oct 29 2019).

Prescribing Information ERPERENE
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