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COVID-199| HAtEA ZIEHe| 7|& YYE real-
time RT-PCRO|C}. SARS-CoV-2 real-time RT-
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0, 2t T2EZ0ICH SARS-CoV-20|M HESt=
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sfiA st s HIISHt
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MNS08947 Wuhan-Hu-1

MNC_004718 SARS-CoV
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e
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(22! 1) SARS-CoV-29| 8
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Ion Torrent™ NGS A|ZA2] Oncomine™
A|Et3} AR HE Oncomine™

Pan—Cancer Cell-Free Assay
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.|
&2 ASAS0f CHst NGS AAHAARF 10| w2 FUo|2 7} 2| == QUCt 0]= NCI-MATCH!,

—

00

QU BME HH|2O 2 HE5tAH £M5H= NGS (Next Generation Sequencing) 72| &

[.

NCI-COG Pediatric MATCH®, &2 SCRUM-Japant!, ZiLtCt Personalize My Treatment (PMT) =7}t
Q| T2 24 S0f|M lon Torrent™ NGS ZH[2F AmpliSeg™ PCR WE2Z|Z2 7|28 7|EIeZ2 St=11d &
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Z 29| Oncology Assays Portfolio

Routine Researeh Translational Research

Oncology Research
k-t by + ot/ Aoket + o | 4 H + HAQH

Oncomine Tumor Mutation Load

Oncomine Colon cfDNA
Assay

Oncomine 3 Oncomine™ Myeloid
Comprehensive Assay S Research Assay
v1 &v3 &Plus

M Oncomine™Childhood
. ) Cancer Research
Oncomine Focus Assay 2 Assay

Oncomine BRCA
Research Assay

Assay

: (A Oncomine Immune Response
Oncomine Lung cfDNA \{\ Research Assay

& TNA Assay

Oncomine TCR beta- LR & SR t
Oncomine Breast Assay
cfDNA Assay v2

Oncomine BCR (B-Cell
Receptor) IGH (immunoglodulin 1
heavy)-LR & SR Assays

Oncomine Pan-Cancer

Cell-Free Assay

Oncomine Methylation
Community Panel

Oncomine Microsatellite
Instability Community Panel

Oncomine T & B-Cell SR
Repertoire Mouse

Figure 1. W2 I| M ALO|AHE| 0] A NGS solution2 2 H|Z 5= Oncomine™ Portfolio. 1:
LR (long read)= €U, SR (short-read)= FFPEE ZAIL{ A O 2 ST},

ot 20179 3E2EH 1YY 105, A, & 2 22| & &, 20209 A= OCA v3t OCA
442 NGS R} A Cislf MEZHI} 7ts plusZt st=0l= =% ATt Oncomine BRCA
%, 201949 50l DA NGS A A Research Assay= BRCA {2} NGS ZHAAIZ,

| A=EoZ S| QAUCH M2 I AIO|AHE|TIS Oncomine Myeloid Research Assay= =42
& FUZ} HAO 2EE L& Oncomine™ EHE 0| CHSH CHEMQI NGS THE 2 AFZ |1 QICH O
Ol AE ZEZ2(E & 7HYstL, 0|0R|= & Q|0j| T-cell/B-cell repertoire, 2T HY B2 S
Mot QA4 2| EE HA 2 SENA| ASE NGS Zottt HAZ ks ot I E S5 Tt 285
ANEHY &FHE Aot Tt (Figure 1). NCI- 1 Qlct,

MATCH, SCRUM-Japan S0A ALUsHH HSE

Oncomine Comprehensive Assay Al2| 2= 2|4 JeLf Satel Mol HENTE ZA| ehoF RAHALE
St oY, 487[=, 24 L XY EFR[ez bl AR ZSHALE, HHO| 22| ZAAA} Of
71 B2 ot WS EE DY NGS I A2 %, 0o YAz z2 222 7tstt
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Colon
Oncomine Lung Oncomine Lung Cell-Free Oncomine Breast Oncomine Breast Oncomine Colon
cfDNA Assay Total Nucleic Acid Assay cfDNA Assay cfDNA Assay v2 cfDNA Assay
ALK MET ALK MET AKT1 FBXW7 AKT1 FBXW7 AKT1 ERBB2 NRAS
BRAF NRAS BRAF NRAS EGFR KRAS CCND1 FGFR1 APC FBXW7 PIK3CA
EGFR PIK3CA EGFR PIK3CA ERBB2 PIK3CA EGFR KRAS BRAF GNAS SMAD4
ERBB2 ROST ERBB2 RET ERBB3 SF3B1 ERBB2 PIK3CA CTNNBT1 KRAS TP53
KRAS TP53 KRAS ROS1 ESR1 TP53 ERBB3 SF3B1 EGFR MAP2K1
MAP2K1 MAP2K1 TP53 ESR1 P53
® 11 genes e 12 genes * 10 genes ® 12 genes e 14 genes
* DNA only ® Single library from DNA * DNA only * Single library to detect * DNA only
® 35 amplicons and BRNA * 26 amplicons SNVs and CNVs ® 49 amplicons
* 169 hotspots and indels | 58 amplicons * 152 hotspots and indels ¢ 76 amplicons ® 236 hotspots and indels
* >169 hotspots and indels * >152 hotspots and indels
® 49 fusions: ALK, RET, e CNVs: CCND1, ERBB2,
ROS1 FGFR1
® CNV: MET * More complete coverage
* MET exon 14 skipping (3) of TP53
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 GNAT1  MAP2K1  PIK3CA FBXW7 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 ROS1 CDK6 MET FGFR1 HED
CHEK2  FGFR2 IDH1 NRAS SF3B1 EGFR MYC FGFR2 ROS1
CTNNB1  FGFR3 IDH2 NTRK1 SMAD4
DDR2 FGFR4 KIT NTRK3 SMO

® 52 genes e 272 amplicons * Extended coverage of TP53 * 12 CNVs
* Single library from DNA and RNA e =900 hotspots and indels * 96 fusions o MET exon 14 skipping

Table 1. 652 Oncomine™ cell-free assay2| S Mt M

A S0 0|22 18 R M2 T AO|YE|Z2 |on Torrent S5 2HH|0f|A

S 2| Rote YBAES 028 YLUoYRO| ALY R2| DNA (cell-free DNA) £40| 7Hs 5t

SlEHS 2| XSte QtEf7HE 4&0 £0|7|= st 6& 72| Oncomine™ WA A AssayE A3
C}. O|2{5t QABR}ZO|H 2L 7Hs5H UL 22| (2020 53 7|F), 1 20|= OIME 20| d
DNA (cell-free DNA)E 0|88t A4 (Liguid £0| 7ts58t UAHEH NGS AE S 7Y S0
Biopsy)2 =2 dAte = (depth)2t 2AEZ| 7|= Ct, 2Z-HZ Oncomine™ Colon cfDNA Assay,
(molecular barcode tag) S22 0.1% Z=5tA| Oncomine™ Lung cfDNA Assay?} Lt2 0,
(LOD, limit of detection)?} 7% Oncomine™ ALK, RET, ROS1E Z&st 497§ RNA fusion
NGS £2H3 ALY &= U=, Crst AZoIM o FHA =A4 HO[(CNV) MR &
ol 2ot &4 & Skt S2HO| 2| Aot RICH A Oncomine™ Lung Cell-Free Total Nucleic Acid
Oloj| gt ol = 2LEE 522 LHA|Z H240| AssayS £AI1, ERBB2 (HER2) 74t 52
L& QiCHIEl, CNV 24& 758t M2 B2l Oncomine™

8 Technology Trend | lon Torrent™ NGS A2 A2] Oncomine™ M Z= 2t UK HE Oncomine™
Pan-Cancer Cell-Free Assay
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Breast cfDNA Assay v2& |2 0]

A AlZl Oncomine™ Pan-Cancer Cell-Free Assay(Table
1)= CHFer &F 2tad Xt 900A

|2l 2|4 AHAI- (Met exon14 skip, RET, NTRK §)0il 2A|E |4
2t 528 Hdez 2 fu2t ¥l g2 & 9674 fusions, 127 CNVs 242 7hss2| o1, HE AT

T yzg & AGP. Oncomine™ A HH HES2 7= AmpliSeq™ 7|=0|M 2292 Yd&|= 0il2

o 32
a
J
0¥
ba
o Iy
M

£ X 73517| 93l ot ©HA| o g--St molecular barcode 7|&8 &%t tag-sequencingZ, 20 ng DNA

Validation component SNV/indel CNV Fusion

99.9% at 0.5% AF
Analytical sensitivity = 8 O%/;t 0.1% /;F >99% at >1.34- fold amplification >99% at 0.4%
Analytical specificity >99.9% >99.9% >99.9%
Accuracy >99% >99% >99%
Repeatability 98% >99% >99%
99% in reference materials 99% in reference materials >99% in reference materials
Reproducibility
97% in clinical samples 97% in clinical samples >99% in clinical samples
o . 98.4% above 0.5% AF >99% above 1.34-fold " o
Positive predictive value 93.7% above 0.1% AF amplification >99% above 0.4%

Table 2. Oncomine™ Pan-Cancer cell-free assay2| 2% 29

isEa > § > ik

Sample prep Sequencing Analytics
* Cell-freeisolation * Higt-throughput semiconductor * Variant caller for optimized analysis (Torrent
(MagMAX Cell-Free lsolation Kits) sequencing (lon S5 or lon S5 XL System) Suite Software, lon Reporter Software)
* Library preparation « Labels, guidelines, and global clinical trials
(Oncomine cfNA Research Assays) (Oncomine Knowledgebase Reporter Sftware)

» Template preparation
(lon Chef System)

Figure 2. Oncomine™0| M|35t=, ME ZH|0|A lon S5 System NGS A& 4,
7|2 M2t lon Reporter MHE Sttt 2M 3l 2| ZEIK| 2t2E= A XU SE

KSGD NEWS PORUM | Technology Trend 9
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7|& 0.1% BZcHA(LOD)Z ULl 2| DNA/RNA 2410| 7t
StCtH(Table 2). Oncomine™ Pan-Cancer Cell-Free Assay= lon
S5 XL9| 540 chipOlA 47H, 550 chipOllA 87 MES SAlof £

Mo+ A2, 2 AAHEE AssaydilM= HE £HIFEH 2

>~

AT

A
Aot QA A 2|EETNZ| A A2 Oncomine £ 422 A

SSCHFigure 2).

R, At 2

1

10| 117 AL A Oncomine Lung cfDNA
AssayE uzt A6t L0 AMP (Association for Molecular
Pathology) Global CongressOiiA 21 QUCt 0.1% B2 ©
0|0 CH3H - 94.8% sensitivity@t 99.8%9| specificity7t &
Ha, Es| Wt BEAX|EH Osimertinibl| 2 0FHQ! EGFR

T790M 0|2 Best DE AATA0A HOHYE HCpol

I'|

£S5t Oncomine™ Pan-cancer assayS AtEof AAQI0| Yol &
2| DNA/RNAO||A 0.08% 10| &0l & == 24| f LHnto| A g
28 B0 21t & £ LHEJCH, 2018H0= AmpliSeq™
HD 7|&0| S&3t0] 7|12 AmpliSeq™ 7|20t FS5tA =0tz
QIZt=o| HatMd8 825t custom Cell-Free I 'E C|RIQI = J+s3Y
M, RITHEAL SO M CHEF| AL H 0] ot A AlA

AT HUO RS YBHOR HBY 4 AUS HOR J|GhEIC

10 Technology Trend | lon Torrent™ NGS A2 A2 Oncomine™ H|Z= 1t A 4ZHE Oncomine™
Pan-Cancer Cell-Free Assay
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[1] https://www.cancer.gov/about-cancer/treatment/clinical-trials/nci-supported/nci-match

[2] https://www.cancer.gov/about-cancer/treatment/clinical-trials/nci-supported/pediatric-match
[3] http://www.scrum-japan.ncc.go.jp/index.html

[4] http://www.labmanager.com/news/2018/04/exactis-innovation-selects-ion-genestudio-s5-systems-and-oncomine-
assays-to-drive-canadian-clinical-trial-studies

[5] Chih-Jian Lih et al. The Journal of Molecular Diagnostics 2017 Mar; 19(2): 313-327.

[6] Luthra R et al. The Journal of Molecular Diagnostics 2017 Mar; 19(2): 255-264.

[7] Wan JCM et al. Nat Rev Cancer 2017 Apr; 17(4): 223-238.

[8] EH= XI5 14| 2018-88%

[9] https://assets.thermofisher.com/TFS-Assets/CSD/Reference-Materials/oncomine-pan-cancer-assay-white-paper.pdf

[10] https://www.genomeweb.com/cancer/thermo-fisher-lung-liquid-biopsy-assay-reproducible-across-labs-study-
presented-amp-global

[11] Alborelli et al. Cell Death and Disease (2019) 10:534 rl; \ {:
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NCCN 70| =22l
0| A EGFR,

BARIS Eatet 229003 D202 A

>
rr
r
ogt
2
A
rr
2

2|7t o2d2 d<7t &7| W20 NCCN 710|=
2t212| 'Principles of molecular and biomarker
analysis' MMO|AM ctDNA 222 2AZe=2
A AlSt 2 UCt 2 X A= 1 M|CH EE= 2M|CH EGFR
tyrosine kinase inhibitor (TKI) 2|2 & 218{0| 2!
ai=l 399
cancer cell-free T 22 0| &35t NGS 248 &
alist A1} (unpublished data) EGFR 2443} &1
0|E 76.9%, 3MIth TKIS| EZ0| E|&= T790M
H0|Z 35.8%2| BIE 2 HZ3IRICt T790M H

o| BI2IZ A2 Z Oncomine pan-

0| 0|2|0f| EGFR TKI A&t H2tEl KRAS B

0|, PIK3CA 0| BRAF 0|, ERBB2 0|, EGFR
Z CDK6/KRAS/CCND1

=3, EGFR/CDK4 &
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Increased burden of ultra—rare
structural variants localizing to boundaries
of topologically associated domains in schizophrenia
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[Fig 1] Burden of coding ultra-rare SNVs and indels
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[Fig 2] Burden of ultra-rare SVs in brain epigenomic annotations and related analysis.
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