COVID-19 IMPACT
This report has been affected by the COVID-19 pandemic.

All forecasts and analysis have been revised to reflect the R ES EA R( : H
current view including the effect of the pandemic and
associated recession. R E P O RT

LIQUID BIOPSY MARKETS
BY CANCER TYPE AND BY USAGE TYPE
WITH IMPACT OF COVID-19 PANDEMIC.
INCLUDING EXECUTIVE AND CONSULTANT GUIDES AND
CUSTOMIZED FORECASTING AND ANALYSIS
2021-2025

am AN 1."..._

HOWE SOUND RESEARCH




Liquid Biopsy Markets Page | 2

NOTIT] | | [T

HOWE SOUND RESEARCH

Call: 604 377 8604 Email: service@howesoundresearch.com

Howe Sound Research is a market research and consulting company
based in Vancouver, British Columbia, Canada. In our spare time we like
to sail in a large body of water nearby called Howe Sound. We publish
market research reports that address scientific industries with an
emphasis on Biotechnology and Clinical Diagnostic markets. We
consider ourselves experts in these areas.

We approach market research differently than other companies. At any
one time we have a limited number of reports and we update them
frequently, sometimes several times a year. Our reports are prepared by
people who understand the industry and have worked and studied in
the area. This contrasts with the many research mills who produce
canned reports on the Handbag market one day and the XRay market
the next.

Our intellectual property is encryption protected. If you have issues with
this or would like to upgrade to a corporate license that is not encrypted,
please contact us at the email above.

Please feel free to contact us if you have any questions. We believe in
customer service and are more than willing to provide after sales
assistfance and custom data.

HOWE SOUND RESEARCH



Liquid Biopsy Markets Page | 3

All Rights Reserved. This document contains copyrighted intellectual property. No part of it

may be circulated, copied, quoted, or otherwise reproduced without the approval of Howe
Sound Research.

Please respect our intellectual property and do not distribute this document beyond the
terms of your license.

HOWE SOUND RESEARCH



Liquid Biopsy Markets Page | 4

Table of Contents

i. Liquid Biopsy Market - Strategic Situation Analysis & Impact of COVID-19.................... 20

ii. Guide for Executives, Marketing, Sales and Business Development Staff ..................... 23

ii. Guide for Management Consultants and Investment AQVISOrS .........coevvieeeiriiieeeeninne 25

1. Infroduction and Market DEfINITION ......cocuiiiriiiii e 26
1.1 What is LIQUIA BIOPSY 2 . .oeeieeeeeeeeeeeeeeeee ettt ettt e e e e e e e e e e e e e e e e et e eeeeeeeennn 27
1.2 The SeqQUENCING REVOIUTION ....uiiiiiiiieeeeeee et e e e e e e aaaaee e 28
1.3 MArKet DEFINITION «...eiiiiiieiieeee ettt et sbae e 30
1.3.1 REVENUE MAIKET SIZE ...ciiiiiiiiiie ittt e e e 30
[NV =Y | gloTe (o] [ Te Y A UUPUPPUPPRTPPNt 31
ToA T AUTIOLS ettt ettt e e e et e ettt e e e e s et eeeeeeananns 31
ToA.2 SOUICES ..ttt et e ettt e e e e e ettt e bttt e e e s s et e eeeeeeananns 32
1.5 A Spending Perspective on LiQuid BIOPSY ....cooeeeeeeeeeeeeecc e e 33
1.5.1 An Historical Look at CliNiCal TESTING ..cvvviiiiiiiiieeeeeeeeeeee e, 34

2. MAOTKET OVEIVIEW ...ttt ettt ettt e e et e e e et e e e 36
2.1 Players in a DYNAmMIC MAIKET ... e 37
2.1.1 AcademiC RESEAICH LAD oo et 38
2.1.2 DIagnostiC TeSt DEVEIOPRET oo, 38
2.1.3 Genomic Instrumentation SUPPIIET ..o 38
2.1.3.1 Cell Separation and Viewing Instrumentation Supplier .........ccoooeeeeeeiiiiiiiiiiieeeennnn. 39

HOWE SOUND RESEARCH



Liquid Biopsy Markets Page | 5

2.1.4 Pharmaceutical/ReAgEeNnt SURPIET ....uiii ittt e 39
2.1.5 Independent TESTING LA ... e e e 39
2.1.6 Public National/regionAl lAD ........uvviiiiiieeeeeee e e 40
A VA = To X o)) (o | o] o J S UROPURUUUURPPPPPPPPPPRt 40
A RSN o a1V (e (o] o W W | o P PPURURRUURRPRPPPPPPRt 40
2.1.9 AUGIT BOAY oiiiiiiiiiiiiiieeeeeeeeeeeeeee ettt e ettt e e eeeeeeeeeee e s aasssssssssassssssnnnes 4]
2.1.10 CertifiCONON BOAY . .uuiiiiiiiiiieiiiiieeieeeeeeeee et e ettt aaasaaeeeeeeeeeeeeeseansnnnes 4]
2.2 USING BIOPSIES eeieiiieiiieiee ettt e e e ettt e e e e e e ettt et aa e e e e e e e e nasaaaeaeaeeaan e eenanraaeeaeeeennnnnees 43
2.2 T CONCET ettt ettt e ettt e et e e ettt e e ettt e e e e e ettt e e st e e e earneeenaas 43
2.2.2 PreCANCEroUs CONAITIONS ....eeiutiiiiiieiiieeiiie ettt ettt st ettt e et esabeeesanee s 44
2.2.3 INflammMAtory CONAIIONS .....vvvveiiiiiiieiieeeeee e 44
2.3 BIOPSY SITES e 45
2.4 The Situation Today — BiopSsy ANGIYSIS.........coeiiieiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 47
2.5 Evidence of Cancer - Liquid Biopsy TEChNOIOQY ....ccooeeeeeeeeeeeeeeeeccee e 48
2.5.1 The Big Picture on Liquid Biopsy TEChNOIOQY .....coovviiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeee 48
2.5.2THE ROIE OF CTCS ...ttt ettt e et e e et e e e et e e e eeeeabeeeeaaes 50
2.5.2.1 TYPES OF CTCS e e e e e e e e e e e e e e e e e e e e e eenas 51
2.5.2.2 CellSearch Detection- Ulfimate SENSITIVITY oo, 52
2.5.2.3 Epic Sciences Detection- Imaging Takes the Lead.........ccoooeeeeeiiiiiiiiiiiie e, 53
2.5.2.4 Maintrac Detection — The MICTOSCOPE .......cooiieeeeeeeeeeeeececccc e 53
2.5.2.5 OtNer METNOMS ... e e 55
2.5.3 CIDNA — GoiNg MAINSITEAM@ ..o, 56
2.5.4 Exosomes and Micro Vesicles — New Kid on the BIOCK........ccoouiiiiiiiiiiniiiiiiiiiieeees 57
2.5.5 TNE MUIPIE PIAY ..ttt ettt ettt et e st e e e e et e saaeente e enseenseeenee 60

HOWE SOUND RESEARCH



Liquid Biopsy Markets Page | é

2.6 Cancer Treatment ProtoCol UNEr SIEQE ......uvviiiiiiiecieieeee e 62
2.6.1 Issues to Liquid Biopsy Adoption — Double DIagNOSHCS ....uviiiieeeeeciiieieeee e e 62
2.6.2 The Cancer Screening Market OppOrtUNity ........eeec i 63

2.6.2.1 GRAIL = WA IS T2 ..ttt et ettt e 64
2.6.3 Cancer Management Vs, DIAGNOSIS ....ccceiecuuiiiieeeeeeeiiee ettt ee e e e et e e e e e e eeasenrraeeeaeens 65
2.6.3.1 The Role Of RiSK ASSESSMENT .....uiiiiiiiiiieeeieeree ettt e 65
2.6.3.2 MONAGING TNEIOY tettieiiieiiitieeee e e eeetee e e e e e e e saeeeeeeeeesaasarsaeeeaeeesssssaseaeeesannnsnns 66
2.6.3.3 Monitoring Disease — WAt IS 112 . ... 66
2.6.4 Phases of Adoption — Looking into The FUTUIE ......coiiieiiiiiiiiieeeeeee e 67
2.6.5 The Promise Of LIQUIA BIOPSY ..vuuvrreiiieiiiiiiiiieeeeeeeeee ettt eeeeeeeeees 68

2.7 Structure of INdustry PlAys Q PO ..., 70
2.7.1 HOSPItAI TESHNG SNAIE ..o e e e e raae e e e e e aeaeas 70
2.7.2 ECONOMIES Of SCAIC ..cuiiiiiiiiiteet e et 70

2.7.2.1 HOSPpital VS. Central LA ... e e 71
2.7.3 Physician OffiCe LA S, 72
2.7.4 Physician’s ANA POCT ..., 72

3. MATKET TIENTAS .ttt et e e e et eete e e e e s e eabreeeeees 74

3.1 Factors Driving GroWTh ..o 75
3.1.1 Non INVASIVE GAME CNONGET ...uiiiiiiiiiiiiiiieeeeeeeeeeeee ettt e e eeeeeeeeee e s aaaasasaesaaeaeseeeaees 75
ST 2 LOWET COST ittt ettt e e e e ettt e e e e ettt e e e e teeeeseaabbnbeeeeeeanas 76
3.1.3 GreQTEr ACCUITOCY ..ottt et e e et ee e e e e e e e e e e e aeeeeeeaeeeeeaab bbb e e eaeaessaaaeeeaaens 76
3.1.4 Wide RanNge Of POTENTAI USES ...uvvviiiiiiiiiiiieeeeeeeeeeeee ettt 76
3.1.5 AQING POPUIGTION. . .etiiiiiiiiee ettt e e e e e e e caaatasssssssssaaassaeseeeeseees saarnssssnnnes 76

3.2 Factors LIMitiNG Growth.......oo e, 78

HOWE SOUND RESEARCH



Liquid Biopsy Markets Page | 7

I B W 1V g o [ = L PURURURUUURRPPPPPPPPRt 78
3.2.2 LACK OF STANAAIDS....eeiitieeeieeet ettt ettt ee et e e 79
3.2.3 PrOTOCOI RESISTANCE ...ttt e ettt e s 79
3.2.4 INITIAl AQOPTION COST ittt et aaaaeeeeeeeeeeeeeeeannanes 79
3.2.5 COVIDATY ettt ettt sttt s ettt et e st et e s et e s ab e et e ate b 79
3.3 Instrumentation aNA AUTOMIATION ....ciiiiiiiiie e 81
3.3.1 Instruments Key 1O MAIKET SNAME .....vueeiiiiiiieeeee e 81
3.3.2 Bioinformatics PIAYS G ROIE ....vvveeeeiiieeeeeeeeeeeeeeeeee e 81
3.4 Diagnostic Technology DeVEIOPMENT .........uuiiiiiieieeceeee e e e e e e 82
3.4.1 Next Generation Sequencing Fuels a ReVOIUTION ......ccocveviiiiiiiieeceeee e, 83
3.4.2 IMPACT Of NGS ON PHICING wvvttiiiiieciiiieeee ettt e e e e e e e e et e eraaaeeeeeeseansaaeeeaaens 84
3.4.3 Pharmacogenomics Blurs Diagnosis and Treatment..........oeevveeecciieeeeeeee e, 84
3.4.4 CGES Testing, A Brave NeW WOIIA ........ooo ittt e ivnee e 85
3.4.5 Biochips/Giant magneto resistance based ASSAY .....uuuuiiiiiiiiiieeeieieeeeeeeeeveeeeeeeeee e 86
4. Liquid Biopsy Recent DeVEIOPMENTS.... ... et e 87
4.1 Recent Developments — Importance and How to Use This Section..........cccooeeeeeennnnn. 88
4.1.1 Importance of These DeVEIOPMENTS ......uuiiiiiiiiiiiiiieeeeeeeeee e e s caaaaaaaaanes 88
4.1.2 HOW 1O USE ThIS SECTON ...ttt ettt e 88
Liquid Biopsy NGS Panels - Diverse Test ClOIMS .......uuuuriiiiiiiiiiiieiieeeeeciiiiiiesereeeeeeeeeeeeeees cannannns 88
CMS Colon Cancer Screening Memo Bodes Well for ASSAYS ......ooeeeeeeeeeeeiiiicciii e 94
Natera Liquid Biopsy Test Coverage tO EXPANG .......uuuiiiiiiiiiiiiiiiieieeeeciiievaevereeeeeeeeeeeeees ceaeees 96
Freenome Closes Financing to Support Early Cancer Detection Trial .......cccccevvvvvivivivvvveeeennn. 97
C$2.6M Liquid BIopsY INITIATIVE ....eviiiiiiieeeecceee e e e 98
NeoGenomics, Inivata Partner for Lung Cancer LiQUid BiOPSY ......uvvvrvrrvverieerieeeeeeeeecieennennnns 100

HOWE SOUND RESEARCH



Liquid Biopsy Markets Page | 8

Liquid Biopsy Shows Promise as SCreen for CANCETS ......evieieeeeciiieiieee e et evrveeee e 100
Inivata launches RaDaR™ for the detection of residual disease and recurrence................ 101
Liquid Biopsy Assay Detects 50+ Types Of CONCEN ......uuiiiiiieecciiiieee e 102
Liquid Biopsy Study Confirms Concordance with TisSU€ BiOPSY .....uvvvieeeeeeecciiiiieeeeeeee e, 104
Guardant Health Liquid Biopsy Expands Medicare COVEIagE ......uuuuiieeeeeccvvveeeeeeeeeeeeeennee, 106
Aethlon Medical Lands Grant for Exosome Isolation DEVICE ........cocvviieeviiiieeiiiieieieeeieeeens 108
Biolidics to Develop Liquid Biopsy Breast CANCer TEST......ooiiiiiiiieeeeieeee e 108
Liquid Biopsy Equal to Tissue to Indicate Immunotherapy Response........cccvvveeeeeeccvvvveeeeeeenn. 109
Exact Sciences buys GENOMIC HEAIN........uuuiiiiiiiiiieeeeeeeee et 111
Multi-Gene Liquid Biopsy Breast CANCEr PANEL.......ccoooeeeieeieii e e 113
Bio-Techne receives FDA breakthrough device for prostate cancer liquid biopsy.............. 113
Thrive to Develop Earlier Detection of Multiple CANCEr TYPRES ...uvvvveeeeeeieieiiiieiiiiieeeeeeeeee 115
Guardant Health Liquid Biopsy Test to be Covered by EVICOre......ccooeeeeeeeeeeccccciiiiiieeeeeeeenn. 117

Liquid biopsy combines lllumina’s ‘ultradeep’ sequencing with Grail's machine learning. 118

Biocept Partnership Offering for Liquid Biopsy Adds Several Key SErviCes ........uvuvvvvereenenn.. 120
Natera Commercializes Tumor Whole Exome Sequencing from Plasma.........ccccceeeeevvnnnnnns 120
Sienna Buys Liquid Biopsy & Exosome Isolation TeChNoloQy ......eeeevveeeeiiiiiiiiiiiiiieeeeeeee 122
Inivata Completes £39.8M Series B FUNAING ROUNd.........uuuiiiiiiiiiiiiiiiiiiie i 123
Bio-Rad Clinical ddPCR Test, Diagnostic System Get FDA Clearance.........ouevveeeeeeeeeeeiiiaee, 124
CellMax, Medigen Biotech Partner in Colorectal Cancer Clinical Trials ........cccceeeeeeeiinnnnnnn. 125
Biodesix Acquires Infegrated DIAGNOSTICS .....uuuiiiiiiiiiiiiiiiiieeeeeee it e e e e s caaaaeeaaaaaaes 126
Predicine, Kintor Pharmaceuticals Partner on Clinical Trials, CDX ....c.ocvveeiriieeiiiiieeees e 127
Bio-Techne to Acquire Exosome Dx for Up 1O $575M ..o 127
GRAIL Announces Data on Detection of Early-Stage Lung Cancers ........coooeeeeeeeeeeeececcnnn..n. 129

HOWE SOUND RESEARCH



Liquid Biopsy Markets Page | 9

Precision for Medicine ACQUIrES APROCEIl ......uuuuuuiieiiiieieeeeeeeeeee e ceanaasaanaaes 131
NeoGenomics to Acquire Genoptix for Cash, STOCKS ... e 131
PGDx Liquid Biopsy Assay to be Used in Cancer Drug STUAy ......cuvvveeeeeeecciiiiieee e, 133
Liquid Biopsy IDs More NSCLC Mutations in Study of Guardant Test........cccccvveeeeeeeecciveeennee, 134
Inivata Gets Draft Medicare Coverage Determination for Lung Cancer Test..................... 136
5. Profiles Of KEY PIOYEIS ....uuuuiiiiiiiieeeeeeeeeeeeeeee e e e aaaaasasassssssseeseeeesesnnnnes 138
A O DIOGNOSTICS ittt e e e e e e e e e e sbaaeeeeeeeeeaas e nnaaaeeeaeeennnnnns 139
ACCUIOGEN INCoiiiiiitieeiee ettt e st et e e st e et e e s et e e e e s eabaeeeesnneeeeennnee 141
ACUAMAIK DIOGNOSTICS ...viiiiiiiee ettt e e et e e e e e e e e e e saaaeeeeeeeseanasaeeesaeeeeeeeannnns 142
AAMEIra HEAITN, LLC ...ttt e e et e e st e e e s eeneeee e 143
AGENQA BIOSCIENCE, INC..uviiiiiiiiie ettt ettt e e e e e e e e e e e s abaa e e e e e e e aabsaeeeesaaeaeeeannnns 145
A Nt e 147
AMOY DIAgNOSHICS CO., LI, weiiiiiiieiiieeeee et e e e e e e earbr e e e e e e eenn e eenes 149
AANCINION DX ettt e et e e e e ettt e e e e e ettt e e e e e e eaan s 150
ANGLE PIC .ttt ettt ettt e et e et e st e e bt et e et e e bt e e bt e enteetaeenteenneenaeeennnes 151
YN o 1o G| | o o U PUUPRPPPRPPIOt 153
ATCREIDX, INC. ettt et e e e ettt e e e e e e e e e e st b e e e e e e eeaneeeeee 154
YN (o (@ =] o USSP RP 155
AVIVA BIOSCIENCES ..ottt ettt ettt et e e e et e e e ettt e e e e s satbeeesanbeeeeennes 157
Baylor Miraca GenetiCs LODOIATONES ......uuiiiiiiiiiiiiiieieeeee ettt e e ceaaaaaavavaaeasaanaees 158
BeCKMAN COUIET, INC. ciiiieeeee et e e e e e e e as 159
Becton, DICKINSON ANA COMPONY ..uuiiiiiiiiiiiiiiieeeeeeeeee e e e etettaaeeeeeeeeeeeeeeeeeeeeeeesaarasssssssaerrererreeeees 161
BGI GENOMICS CO. LT ittt ettt e e et e e st et e e s eabeeee s 163
BIOAITAY GENETICS vttt ettt et et e e e e e e e aaasasssaassassasseeeaeeeeeees tasssssssssssssssnnnnes 165

HOWE SOUND RESEARCH



Liquid Biopsy Markets Page | 10

BIOC NS ettt ettt et e e e e a e bt ee sttt e sttt e bt e e b aeesaba e e e earees 166
BIOC BT, INC ettt ettt e e —————————————————_ 167
BIOAESIX INC. ettt ettt et sab e sttt e sab e e et e sttt e e eateeeebteeebbeeeateeennreeeas 168
BIOFIUIAIC O 1.t et ettt ettt s e et bt esab e e bt e et e e st e e e bt e 169
DIOMETNIEUX DIAIGNOSTICS ..c.vviieeeiiiee ettt ettt e e e e e e e e etveeeeetraeeeeasaeaeeeeeanseeeas 170
BIONEET COIDONOTION . . ettt et e e e e e e tataaaaasasaaasaaaaeeeeeeeeeee s eanssssssssssnnnes 172
BiO-ROA LADOIATONES, INCoiiiiiiiiiiieiteee e ettt et e 174
BIO-TECRNE ... ettt ettt et s e ettt esab e e bt e et e et e e natee e 176
BIOVIEW .ttt ettt ettt ettt et e et e h e bttt eeab et e e ab e e bt e e bt e e st e e e e enarees 178
BOIITICS ettt ettt ettt ettt et e bt e s bt e e saaee e e natees 180
BOT A GENOMICS .ttt ettt ettt ettt e s ettt e eat e et e et e e sate e e s bt e sabteesabeeenaeee s 181
Caris MOIECUIAr DIAGNOSTICS .ccceiiiiiiee ettt e e e et e e e e e e e e saaaaaeeeeeeseaassesenes 182
CIIMOX LTttt e ettt ettt st e sttt e st e e bt e sabaeesabeeenanes 183
Cepheid (NOW DANGNET) . ... e e e e e e e e e e e e e aan e e e e eeeaans 184
CroniX BIOMEAICAI .....eiiiiiiiieee e ettt e et e sttt ee s e bee e e e e 186
CITCUIOGENE .. ettt e e e e e e e e e e e anaaaassssssssas aeeeaaannnnnnnsnsnssnsssnnnnnes 187
ClINICAI GENOMICS .ttt ettt ettt e e e e ettt e e s et e e e bbbt e e s aabtbbeeesaabeeeeeenneeas 188
(@AY 0177 o1 U T U U TP 189
Cytolumina TECNNOIOGIES COIP. ... e e e e e e e e e as e e e e e e e e e nnnasnnssnnnnnnes 190
@AV (o] | (o] ol UT U UUPPPRN 191
Datar Cancer GeNeTiCS LIMITEA ....cooiiiiiiiiiee et 192
DIOGENOAE DICIGNOSTICS ...uuuuuuiiiiiiiiiiiiiiieeeeeeeecataaaasasssaessaseeeeseeesooaasasssssssssssssssesssssseesnannsnnnnes 193
DIOGNOIOGIX LLC ...ttt ettt b s s aas ee e asssssaasassssssssssasssas aeennnnnnnsnsnnnnnnnnnnen 194
ENZO LifE SCIBNCES, INC. ciiiie ettt e ettt e e sttt e e e eaeeee s 195

HOWE SOUND RESEARCH



Liquid Biopsy Markets  Page | 11

o o] [N Y (=T el =T 197
EDIGENOMICS AG ... ettt e e ettt e e et e e e e e e e e aaaaaeeeeeeeenaaaaaeabaeeeeeeeenssraaaaeens 198
EUFOFINS SCIENTITIC ..eeeiaeieeetee e ettt et e s 199
EXOSOME DIOIGNOSTICS . .uttteiieieeeiiieee e e ettt e e e e ettt e e e e e e e e e e e e taaaaeeeeeeeearsaseeeaeeseaeeeanssrasees 202
EXOSOME SCIENCES ...ttt ettt e ettt ettt ettt e st e et esbae e s e e 204
[Vl lTe] o W @11 o JNNU U U PURRRSOTPTP 205
FIUXION BIOSCIENCTES ...ttt et ettt ettt et e s e e e 207
FOUNAOTON MEAICINE ...ttt ettt ettt et et e e e 208
(=TT ale] 0 01O O UP PSP PPPRPOPPPPI 209
GENEFIIST LA, ettt e et e et e e s et e e sbneeeesanneee s 210
Genetron Health (BeiiNg) CO., LI .uuiiiiii et 211
GENOMIC HEAIN L. ettt et s e e e areeees 212
GILUPTINGNOMEQIZIN .ttt et ettt ettt sttt e sate e et e st e sabee e ebbeesabneeeane 214
(€ (o | [ T O PP TP PPPUUPPPRTRROt 215
GUArAANT HEAITN 1ottt e e e e e 217
HAONSABIOMIEA ...ttt et e et tee e e bt e e e sbbeeeeeabeeeas 218
HEISCIEEOIN ..ttt ettt e e ettt e e e e ettt e e e bbbt e e ettt e e saabreeveas 219
HEIOMNICS .. ettt ettt e ettt e e e bt e e e e e e bbbt e e eabb e e e e aabbeeesaabaebbeeas 221
HOFIZON DISCOVETY ...uuuuiuiiiiiieiiiiiieeeeeeeees ceaaaasaaaaasssssasssessssss aaaasasssasssssssssssssssssssss annsssssssssssssnnnnes 223
(@11 (o) 1= O P PP OUPPRUPUPPPPPRI 225
16T g'a T e T OO TP OP PRSPPI 226
INCEII DX et ettt ettt e e e ettt ettt e e e e e et e e e e e e e e 228
TN ) (o T OO T PP PP PRI 229
INTEOrATEA DIOGNOSTICS. .. ettt aeeeeeeeeeeee s aaaaassssssssssssssssssessssesarnnssssnnnnes 230

HOWE SOUND RESEARCH



Liquid Biopsy Markets Page | 12

JANSSEN DIAGNOSTICS ..eevitiiiiiee ettt ettt e e e et e e e e e ee e e e e s taaaeeeeeeeeaaasaeeeesaeeeeeennnsseeens 231
MDNA Life SCIENCES, INC..tiitiiiiiiiiieeteeteee ettt ettt ettt e e bee e 232
MDX HEAITN L ettt ettt e e e et e e e st e e e e et e e seaneee 233
MenNarini SIICON BIOSYSTEIMIS ... e e e e e e e e e e e e e e e e eeens 235
Ml OTE SIOMN Qe e e e e et e e e e e e e taaaeeeeeeeeeeeeesensrssseeeeeaennnnnnees 236
MIENYIE BIOTEC ... e e e et e e e e et e e ettt eeeeeeeeeennnnnsnnsnnsnnnnes 237
MR SCIENTIFIC .ttt ettt et e sttt e et eeaeees 238
MOIECUIGE MDD ...t ettt e ettt e e ettt e e e et e e ssneeeeenaneeees 239
Myriad GenetiCs/MYIIAA RBM ... et e e e e 240
NONTHEAITN, INC. et e et st e e s e e e areeees 242
INGITEIQ .ttt e e ettt e e et e e ettt e e ettt e e e e ettt e e sasbeeeeeaneeeesas snnaeees 244
NEOGENOMICS ittt ettt ettt ettt e e sabt e e sttt e ebte e s baeesabeeesat bt e e ebteeeabaeesaseeenaeees 246
N[V @ g Tt @] @ 1 | 248
Novogene Bioinformatics Technology Co., LIA. ... e 249
@] gloTe 0NV 1= TUUUr U UUUPPPRN 251
ONCODNA e ettt e e e et e e e e ettt e e e e ettt et e e eeeeeeeaasbabeeeeeesasansnsaeneee 252
Oxford NONOPOre TECNNOIOGIES. ... .t e e e e e e e e e e e naannasnnnnnnes 253
PEIKIN EIMIET ..t ettt e ettt e e ettt e e s st e e e e ettt e e e eabeeeeens 255
Personal GENOME DIOGNOSTICS . ..uuuuiiiiiiiiiiiiiiiiieeeee e et aaeeeeeeees eeaaaassasssassssssssssssseeesan 257
PrECISIONMEX ...ttt ettt ettt e e ettt e e ettt et ee st e e e eabbbeeeeneeeeas 258
(o]0 a1 T [ [ U UUPUPPTPUR PRt 259
(@ eTel=] oI €70 o] o] o ISR SURR 261
(O U T [ PSSR 263
RAMECEIIS SAS ..ttt ettt e e e e ettt e e e e s e aabbaeeeeeesanaans 265

HOWE SOUND RESEARCH



Liquid Biopsy Markets Page | 13

RO YT ittt et e e e et tee e e e e e e e e e e e e b e e raa bt eeeaaaaeerrrrrr—————a 267
RESOIUTION BIOSCIENCES, INC ..viiiiiiiiiieeiieeeite ettt ettt st esaba e e e esaaees 268
RoOChe MOIeCUIAr DIAGNOSTICS ..vvviiieiieeiiieieeee e ettt e e et e e e e e e e e e aaa e e e e e e e eennssaaeeeaaeeeas 269
SCIEENCEI .ttt ettt e sttt e e sbaeeesenreeee e eas 271
SIEMENS HEAITNINEEIS ... ettt s es 272
SIMTO GIMIDH e e ettt st et bttt e et e e s e e e nanee s 274
SINGIErA GENOMICS INC. ottt et e e e e e et e e e areeeaeeeesaasaaaeeeeessnsssssnnsssseeaaeens 275
SRITNTEINATIONG ... ettt ettt e s e e et e et esbaeesaeeeeas 276
Sy SMNEX INOSTICS ottt et e e e e e e e e e e e et ereaeaeaeeees 278
TEMIPUS LADS, INC. eeetiiiiiiieee e ettt e e e e e e e et e eeeeeaa b aeeeeeeeaeeeesattteeeeeeensssranens 279
Thermo Fisher SCIENTIFIC INC. oo e e 280
THriVEe EQrIer DETECTION ...ciiiiiiiiieeee ettt e et e s 282
L0} el =T 1= TP PPPPPPPPPRRPINt 283
V4] 11 T T OO P PP PP PRTUPROPPPPRIN 284
6. The Global Market for Liquid Biopsy DIAQNOSHCS ......uevviiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeee 285

6.1 Global Market OVErview DY COUNITY .......uuiiiiiiiiiiiiiiiiieeeeee e avaeee e eeeees caaasasessssaaaes 286

6.1.1 Table — Global Market bY COUNTIY ..o e, 286

6.1.2 Chart - Global Market By COUNTIY ..o, 287
6.2 Global Market by CANCET - OVEIVIEW .......uuuuuiiiiiiiiieiiiieeieeeceiaiaassssaaaseeeeeeeeeeessrnansessaanae 288

6.2.1 Table — Global Market BY CONCET ..., 288

6.2.2 Chart — Global Market by Cancer — Base/Final Year Comparison ........ccccceeeecunnnnnns 289

6.2.3 Chart — Global Market by Cancer —BAse YEAr .....uuuueiiieeieieieeeee e 290

6.2.4 Chart — Global Market by Cancer —ENd YEAr........uceieeeiiiiieeee e 291

6.2.5 Chart — Global Market by Cancer —Share by YEar .......coooiiiiiciee e, 292

HOWE SOUND RESEARCH



Liquid Biopsy Markets Page | 14

6.2.6 Chart — Global Market by Cancer — Segments Growth ..o, 293
6.3 Global Market by USAGE - OVEIVIEW ......uuiiiiiiieiiiieeee et 294
6.3.1 Table — Global Market DY USAQE.......cco oo e e 294
6.3.2 Chart — Global Market by Usage — Base/Final Year Comparison ..........cccevveeeeeeeennes 295
6.3.3 Chart — Global Market by Usage — BASE YEAI ...t e 296
6.3.4 Chart — Global Market by Usage — ENA YEAI ..o e 297
6.3.5 Chart — Global Market by Usage —Share by Year ..., 298
6.3.6 Chart — Global Market by Usage — Segments Growth ..o, 299
7. Global Liquid Biopsy Diagnostic Markets — By CANCEr .......ccvvveeeeeeeiciiiiieeee e, 300
7] BIEAST ettt et e e et e e et e e et e e s aeees 301
7.1.1 TAbIEe Breast — DY COUNTIY .ottt e 301
7.1.2 Chart - BreQst GrOWTN ....coo e 302
7.2 COlOTECTAN ...ttt ettt e sttt e e st e e e sbnne e e eareee s 303
7.2.1 Table ColoreCtal = DY COUNTIY ... e e e e e e e aeeens 303
7.2.2 Chart - ColoreCtal GrOWTN.......eiiiiiiee e 304
7.3 CEIVICAL ettt ettt e e et e e ettt e e ettt e e e aab b e e e e aabbeeeeeabteeeens 305
7.3.1 Table Cervical =Y COUNTIY .. e e e aannnes 305
7.3.2 Chart - CerviCOl GIrOWTN ..o et e 306
U o T USROS SRPRSRR 307
7.4.1 TAble LUNG =Y COUNTIY oottt e e 307
7.4.2 Chart - LUNG GIrOWTN c.ee et e e e e e e e e e e e saaees 308
7.5 PIOSTATE ettt e e e e ettt e e e e e st eaeeeeeeens 309
7.5.1 Table Prostate — DY COUNTIY ot e e et e e e e 309
7.5.2 Cart — Prostate GroWTN cooeceeee et 310

HOWE SOUND RESEARCH



Liquid Biopsy Markets Page | 15

706 NI .ttt ettt e e e e e es 311
7.6.1 TADIE OTher — DY COUNITY ottt e e e e 311
7.6.2 Chart - Other GrOWTN .....ciiiiiiee et 312

8. Global Liquid Biopsy Diagnostic Markets — by USAQE .....ccoeeeccviieieeee e 313

I N ol =1=] 11 a1 IO U SO PUPPRRPRP 314
8.1.1 Table Screening — DY COUNTY oot e e e e e 314
8.1.2 Chart - SCreeniNg GrOWTN.....cci e aaaae e e 315

8.2 DIGIGNOSTIC wuttttieeeieeeiee e ettt e e e ettt e e e e e e e e et ab e e e e e e e e e aaabaaeaaeaeaeeeeaaarasaeaeeeeannnnreaes 316
8.2.1 Table DIagnostiC — DY COUNTIY et e e e e 316
8.2.2 Chart - DIAgNOSHC GrOWTN....cciiieeeeeee e e e e aaaee e 317

SRR | T e | @) 2T TSP UTRPTPRTRPPPP 318
8.3.1 Table Therapy — DY COUNTIY...coooceeee et 318
8.3.2 Chart - TNEIARY GIrOWN covueeiiiiiieieeeeee ettt e e e e e e e e e e eeeeaaaans 319

B IMONITON <. ettt e e e e ettt e e et e e e e e e abbeeeeaabbeeeeaabbeeesanneeas 320
8.4.1 Table MoNItOr — DY COUNITY ...uiiiiiiieeiieeeeeeeeeeeeeeeee et eeaaees 320
8.4.2 Chart - MONITOr GrOWTN .....eiiiiiiie et 321

YN o] o1=T g Lo [[ol =T NP PSSO USSR O PP P PPPPPPPPPP 322
l. United States Medicare System: 2020 Clinical Laboratory Fees Schedule ......................... 322
[ COVID-19 APPIOVEA ASSAYS «.neeeeiieeeeiietieeee e e e e e e e ceieee e e e e e e e eeevtatrbeaaeeeee s bbtaaaeeeaeasassesssssnnnnaanes 370

HOWE SOUND RESEARCH



Liquid Biopsy Markets Page | 16

Table of Tables

Table 1 Medicare Clinical Lab Expenditures Actual & Forecast 2014 to 2024 ($Billion) ............ 35
TADIE 2 MArKET PIOYEIS DY TYPE .ottt ettt e ettt e e e et e e e e e e e eeenaae s 37
TAIE 3 BIOSY SITES et e e e e e e e e e e e s s aassatassasssseeeeeeeeeennnnnnnnsnnnnnns 45
Table 4 Advantages of Liquid Biopsy in Screening Market ..., 64
Table 5 Outlook - Phases of Liquid Biopsy AJOption DY YEAr.......occeeeeeeiecciiiiiiiie e 67
Table 6 Five FACTOrs DriviNG GrOWTN ...coii it e e e aaaee e e 75
Table 7 Factors LIMItING GrOWTN .....veeiii et e e 78
Table 8 Key Diagnostic Laboratory Technology TrENAS ........ceeeeecciviieeeeeeecc et 82
Table 9 Next Generation Sequencing Technologies — Speed and Cost ......ccvvveeeeeeecciiiieeeeeen. 83
Table 10 - Global Market DY REQION ...ccooeieeeeee et e e e e aee e 286
Table 11 Global MArket DY CONCET ...t et e e e e aeeeeeeaees 288
Table 12 Global MArKet DY USAQE ....uuiiiieee et e e e e e vt ee e e e aeaeeeeeaes 294
TADIE T3 Breast DY COUNTIY ..t e e e e e e e e e e e e e e e ea e e e e sasseananns 301
Table 14 ColoreCtal DY COUNTIY oo e e et e e e e e e e e e e e et eeeeaaaaaaean 303
Table 15 CerviCAl DY COUNTTY ... et e e e e e e e e e e e e aaaan e eeens 305
TADIE T LUNG DY COUNTIY et e et e e e et e e e e e e eeeesaaasbannanseaessennnnns 307
Table 17 Prostate DY COUNTIY oottt e et e e e e e e s 309
TADIE T8 OTNEr DY COUNIIY .. e e e e e e e e e e e e e e eae e seasseannnns 311
Table 19 Screening DY COUNTTY ... et a e s eeaaaaaaassssssssssssssssesan 314
Table 20 DIagNOSTIC DY COUNTTY ...ueii et e s e aaaasaasesassssssssssssesas 316
Table 21 TherApy DY COUNTIY ettt e e e e e et e e e e e e s rnas 318

HOWE SOUND RESEARCH



Liquid Biopsy Markets Page | 17

Table 22 Monitor by Country ..............

Table 23 2020 CliNICAl LA FEE SCNEAUIE ..o et

Table 24 COVID -19 Approved Assays

HOWE SOUND RESEARCH



Liquid Biopsy Markets Page | 18

Table of Figures

Figure 1 Medicare Clinical Lab Expenditures 2014 to 2024 (SMIllioN) .....eevieieecciiiiieeeeeeceee, 34
Figure 2 Comparison of LIiQUid BIiOPSY CIOSSES .....uviiiiiieieiriiieee e ettt e et e e e e e e e e eaaaeees 49
Figure 3 Characteristics of Different VESICIE TYPES ..ccoiiiieviiiiiiee e 60
Figure 4 Percentage of World Population OVEr 65...........uuviiiieieieiieeeeeeee e 77
Figure 5 Global Market Density CRAIM .......ooo et e e e 287
Figure 6 Global Market by Cancer - Base VS. FINAl ....cooiiiiiiiiieec e 289
Figure 7 Global Market by Cancer BAse YEAr ..., 290
Figure 8 Global Market by Cancer ENd YEAr ..., 291
FIQUre 9 CaNCEr SNAIE DY YEAN oo e e e e 292
Figure 10 Cancer Segments GrOWTN ..o, 293
Figure 11 Global Market by Usage - Base vs. FINAl.........ee 295
Figure 12 Global Market by Usage BASe YEAr ..., 296
Figure 13 Global Market by Usage ENA YEAr ..., 297
Figure 14 Usage SNAr€ DY YOI ... e 298
Figure 15 Usage Segments Growth ..., 299
Figure 16 Breast GrOWTh oo 302
Figure 17 Colorectal Diagnostics Growth ... 304
Figure 18 Cervical GroOWTh ... 306
Figure 19 LUNG GroWTh oo 308
Figure 20 Prostate Growth........ 310
Figure 21 Other GroWTh . 312

HOWE SOUND RESEARCH



Liquid Biopsy Markets Page | 19

Figure 22 SCre€ninNg GIOWTN ..ooii i ettt e e e e sttt e e e e e e e e e e 315
Figure 23 DIAgNOSTIC GIOWTN ...eciiiiiieeee e ettt e e et e e e e 317
Figure 24 Therapy GIrOWTN e 319
FIGUIrE 25 MONITOT GIrOWTN ...t e et e et e e et e e et ee e e e 321

HOWE SOUND RESEARCH



